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Model / TYPe....covvvvviiiiiiiiiiiiii : iMars iMars iMars iMars
XG25KTR-3M XG25KTR-3S XG30KTR XG30KTR-S

MPPT voltage range: ....................: 200-1000 Vvdc

Max. PV current............coooeiit 26A/26A/26A 16A/16A/16A 26A/26A/26A 16A/16A/16A

Rated grid voltage .........c...coevennlt 3/N/PE 230/400V, 50Hz/60Hz

Max. Output current........................ 40,1A 48,3A

Rated. Output current..................... 36,2A 43,5A

Rated active Power ...................... 25kwW 30kw

Model / TYPe...coovvvviiiiiiiiiii, : iMars iMars iMars iMars

XG33KTR XG33KTR-S XG36KTR XG36KTR-S
MPPT voltage range: .................... 200-1000 Vvdc
Max. PV current........c.cooovvievnnd PBAIZBAI26A 16A/16A/16A 26A/26A/ 16A/16A/
26A/26A 16A/16A

Rated grid voltage ..............ccoeen.l 3/N/PE 230/400V, 50Hz/60Hz

Max. Output current........................ 53,0A 57,8A

Rated. Output current....................; 47,8A 52,2A

Rated active Power ....................... 33kW 36kw

Model / Type....cccvvvviieie e, : iMars XG40KTR iMars XG40KTR-S

MPPT voltage range: ..................... 200-1000 Vdc

Max. PV current...........ccovevvvvnnnnnndd 26A/26A/26A/26A 16A/16A/16A/16A

Rated grid voltage ..............c..ceeve.lt 3/N/PE 230/400V, 50Hz/60Hz

Max. OQutput current.......................; 64,3A

Rated. Output current..................... 57,9A

Rated active Power ....................... 40kW
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Testing Location .............eevvvveeennns : Wauxi institute of supervision & testing on product quality.
AAresS .....oevviiiiieieee, : No.8 Chun Xin Road, Dong Ting, Wuxi, Jiangsu P.R.CHINA

Tested by @ %0w
:  Larry Zhou

(name and signature) ...........cc......... :

Approved by KQ %L M
(name and signature) ............ccc..uee. :  Robin Wu

Factory’s name ..............ccccccceeeen. *  Shenzhen INVT Electric Co., Ltd. ( Baoan Factory )

Factory address........ocevveeiiieennnennns . 4Th to 1st floors of Emerson Industrial Park, No. 3, Fengtang Avenue,
Tangwei Community, Fuhai Street, Baoan District, Shenzhen

Document History

Date Internal reference Modification / Change / Status Revision

2021-12-21 Larry Zhou Initial report was written 0
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Test items particulars

Equipment mobility.............cccccoeeeee. :
Operating condition......................... :
Class of equipment ..........ccccccoveeeee. :
Protection against ingress of water.. :

Mass of equipment [Kg]................... :

Permanent connection
Continuous
Class |

IP66 according to EN 60529
37,5 kg for all model

Test case verdicts

Test case does not apply

Date(s) of performance of test......... :

to the test object ...........cccvvvvvvviiinnnns  N/A

Test item does meet

the requirement...........ccvvvvvveiiininnnns : P(ass)
Test item does not meet

the requirement...........cccvvvvveveinnnnnns o F(ail)
Testing

Date of receipt of test item .............. . 2021-09-13

2021-09-13 to 2021-12-21

General remarks:

The test result presented in this report relate only to the object(s) tested. The report shall state compliance of
the tested objects with the requirements of EN 50549-1. This report shall not be reproduced in part or in full
without the written approval of the issuing testing laboratory.

”(see Annex #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended to the report.

Throughout this report a comma is used as the decimal separator.
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This Test Report consists of the following documents:
1. Test Report
4.4 Normal operating range
4.5 Immunity to disturbances
4.6 Active response to frequency deviation
4.7 Power response to voltage variations and voltage changes
4.8 EMC and power quality
4.9 Interface protection
4.10 Connection and starting to generate electrical power
4.11 Ceasing and reduction of active power on set point
4.13 Requirements regarding single fault tolerance of interface protection system and interface switch
Annex No. 1 — EMC test report
Annex No. 2 — Datasheet of the relay

Annex No. 3 — Pictures of the unit

a M D

Annex No. 4 — Test equipment list
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Copy of marking plate

[] i L] _— [ ] N
INVE 0% | IMVE - ST || IRVE SO
iMars XG25KTR-3M iMars XG25KTR-3S iMars XG30KTR
DC Input DC Input DC Input
Vmax. PV 1100V Vmax. PV 1100v Vmax. PV 1100V
MPPT Range 200V-1000V MPPT Range 200V-1000V MPPT Range 200V-1000V
Max. Current 26A/26A/26A Max. Current 16A/16A/16A Max. Current 26A/26A/26A
Isc PV 32A/32A/32A Isc PV 20A/20A/20A Isc PV 32A/32A/32A
AC Output AC Output AC Output
Nominal Voltage 3/N/PE,230/400V Nominal Voltage 3/N/PE,230/400V Nominal Voltage 3/N/PE,230/400V
Max. Current 40.1A Max. Current 40.1A Max. Current 483A
Rated Power 25000W Rated Power 25000W Rated Power 30000W
Max. Output Power 27700VA Max. Output Power 27700VA Max. Output Power 33300VA
Frequency 50Hz/60Hz Frequency 50Hz/60Hz Frequency 50Hz/60Hz
Power factor range 0.80un - 0.800v Power factor range 0.80un - 0.800v Power factor range 0.80un - 0.800v
Environment Environment Environment
Temperature -30°C ~ +60°C Temperature -30°C ~ +60°C Temperature -30°C ~ +60°C
Protective Class [ Protective Class I Protective Class I
Inverter topology Non-isolated Inverter topology Non-isolated Inverter topology Non-isolated
Ingress protection IP66 Ingress protection P66 Ingress protection P66

Made in China

JCEX

Made in China

,/;’«5%\
leac 3,,,"

cex

Made in China

INVT Solar Technology (Shenzhen) Co.,Ltd.

INVT Solar Technology (Shenzhen) Co., Ltd.

INVT Solar Technology (Shenzhen) Co.,Ltd.

Grid-tied
Solar Inverter

invt

invt

Grid-tied
Solar Inverter

invt

Grid-tied
Solar Inverter

INVT Solar Technology (Shenzhen) Co. Ltd.

INVT Solar Technology (Shenzhen) Co.,Ltd.

iMars XG30KTR-S iMars XG33KTR iMars XG33KTR-S
DC Input DC Input DC Input
Vmax. PV 1100V Vmax. PV 1100V Vmax. PV 1100V
MPPT Range 200v-1000V MPPT Range 200V-1000V MPPT Range 200V-1000V
Max. Current 16A/16A/16A Max. Current 26A/26A/26A Max. Current 16A/16A/16A
Isc PV 20A/20A/20A Isc PV 32A/32A/32A Isc PV 20A/20A/20A
AC Output AC Output AC Output
Nominal Voltage 3/N/PE,230/400V Nominal Voltage 3/N/PE,230/400V Nominal Voltage 3/N/PE,230/400V
Max. Current 48.3A Max. Current 53A Max. Current 53A
Rated Power 30000W Rated Power 33000W Rated Power 33000W
Max. Output Power 33300VA Max. Output Power 36600VA Max. Output Power 36600VA
Frequency 50Hz/60Hz Frequency 50Hz/60Hz Frequency 50Hz/60Hz
Power factor range 0.80un - 0.800v Power factor range 0.80un - 0.80ov Power factor range 0.80un - 0.800v
Environment Environment Environment
Temperature -30°C~ +60°C Temperature -30°C~ +60°C Temperature -30°C ~ +60°C
Protective Class I Protective Class I Protective Class I
Inverter topology Non-isolated Inverter topology Non-isolated Inverter topology Non-isolated
Ingress protection P66 Ingress protection IP66 Ingress protection P66
CeX
Made in China Made in China Made in chiﬁa

INVT Solar Technology (Shenzhen) Co.,Ltd.
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[ ] A [ e ] A
I r\vt S;:;t]l:serter I r\Vt S;II:;tII:\C/‘erter I r\Vt Scr)ll: rtlI §5erter
iMars XG36KTR iMars XG36KTR-S iMars XG40KTR

DC Input DCInput DC Input
Vmax. PV 1100V Vmax. PV 1100V Vmax. PV 1100V
MPPT Range 200V-1000V MPPT Range 200V-1000V MPPT Range 200V-1000V
Max. Current 26A/26A/26A/26A Max. Current 16A/16A/16A/16A Max. Current 26A/26A/26A/26A
Isc PV 32A/32A/32A/32A Isc PV 20A/20A/20A/20A Isc PV 32A/32A/32A/32A
AC Output AC Output AC Output
Nominal Voltage 3/N/PE,230/400V Nominal Voltage 3/N/PE,230/400V Nominal Voltage 3/N/PE,230/400V
Max. Current 57.8A Max. Current 57.8A Max. Current 64.3A
Rated Power 36000W Rated Power 36000W Rated Power 40000W
Max. Output Power 39600VA Max. Output Power 39600VA Max. Output Power 44000VA
Frequency 50Hz/60Hz Frequency 50Hz/60Hz Frequency 50Hz/60Hz
Power factor range 0.80un - 0.80ov Power factor range 0.80un - 0.800v Power factor range 0.80un - 0.800v
Environment Environment Environment
Temperature -30°C ~ +60°C Temperature -30°C ~ +60°C Temperature -30°C ~ +60°C
Protective Class I Protective Class I Protective Class I
Inverter topology Non-isolated Inverter topology Non-isolated Inverter topology Non-isolated
Ingress protection P66 Ingress protection P66 Ingress protection P66

Made in China

Made in China

Made in China

INVT Solar Technology (Shenzhen) Co. Ltd.

INVT Solar Technology (Shenzhen) Co. Ltd.

INVT Solar Technology (Shenzhen) Co.,Ltd.

invt

Grid-tied
Solar Inverter

iMars XG40KTR-S

DC Input
Vmax. PV 1100V
MPPT Range 200V-1000V
Max. Current 16A/16A/16A/16A
Isc PV 20A/20A/20A/20A
AC Output
Nominal Voltage 3/N/PE,230/400V
Max. Current 64.3A
Rated Power 40000W
Max. Output Power 44000VA
~ Frequency 50Hz/60Hz

Power factor range

0.80un - 0.800v

Environment

Temperature

-30°C ~ +60°C

Protective Class

I

Inverter topology

Non-isolated

) Ingress protection

IP66

Cex

Made in China

| INVT Solar Technology (Shenzhen) Co., Ltd.
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General product information:

The Solar converter converts DC voltage into AC voltage.

The input and output are protected by SPD. The unit provides EMC filtering at the input and output towards
mains. The output is switched off redundantly by two controllers and two relays in series. This ensures that the
output circuit can still be disconnected even in case of SPOF (Single Point Of Failure).

Description of the power circuit:

The internal control are redundant built, It consists of master controller(U31) and slave controller(U38), the
master controller(U31) can control relays, measures voltage, frequency, AC current with injected DC,
insulation resistance and residual current. The slave controller (U38) can control the relays, measures the
voltage and frequency, Both controllers communicate with each other.

The voltage and frequency measurement is achieved with resistors in serial which are connected directly to
line and neutral. Both controllers get these signals and calculate the data.

The unit provides two relays in series in each phase, The relays are tested before each start up, in addition
the two relays can be disconnected by both controllers.

Figure 1 — Block Diagram for model iMars XG25KTR-3M, iMars XG25KTR-3S, iMars XG30KTR, iMars
XG30KTR-S, iMars XG33KTR-S, iMars XG33KTR, iMars XG36KTR, iMars XG36KTR-S, iMars XG40KTR,
iMars XG40KTR-S

\
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Description of the differences of the models within a series:

iMars iMars iMars iMars iMars iMars iMars iMars iMars iMars
XG40 XG36 XG33 XG30 | XG25 | XG25
Model XG40 XG36 XG33 XG30
KTR KTR- KTR KTR- KTR KTR- KTR KTR- KTR- KTR-
S S S S 3M 3S
BO.OST 4PCS 3PCS
Diode
BOOST 1200V | 1200V | 1200V | 1200V | 1200V | 1200V | 1200V | 1200V | 1200V | 1200V
IGBT [40A* | [40A* | /A0A* | J/A0A* | [A0A* | [40A* | [40A* | [40A* | [40A* | [40A*
8PCS | 4PCS | 8PCS | 4PCS | 6PCS | 3PCS | 6PCS | 3PCS | 6PCS | 3PCS
Output 400Vac/90A 400Vac/70A
relay
MPPT 4 4 4 4 3 3 3 3 3 3
numbers

The product was tested on:

The test was performed on model iMars XG40KTR are valid for model iMars XG25KTR-3M, iMars XG25KTR-
3S, iMars XG30KTR, iMars XG30KTR-S, iMars XG33KTR-S, iMars XG33KTR, iMars XG36KTR, iMars
XG36KTR-S, iMars XG40KTR-S since it is identical in hardware and just power derated by software except for
BOOST Diode, BOOST IGBT, Output relay and the MPPT numbers.

Hardware Version:

iMars XG25KTR-3M, iMars XG25KTR-3S, iMars XG30KTR, iMars XG30KTR-S,
Model iMars XG33KTR-S, iMars XG33KTR, iMars XG36KTR, iMars XG36KTR-S, iMars
XG40KTR, iMars XG40KTR-S

Hardware REV: AO
Version

Software Version:

iMars XG25KTR-3M, iMars XG25KTR-3S, iMars XG30KTR, iMars XG30KTR-S,
Model iMars XG33KTR-S, iMars XG33KTR, iMars XG36KTR, iMars XG36KTR-S, iMars
XG40KTR, iMars XG40KTR-S

Softvx{are VL0
Version
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General remarks:

Bureau Veritas Consumer Products Services GmbH.

o “Py” for the nominal active power:
o “Pw” for the momentary power
e “(c)’ for over-excited

e “(i)” for under-excited

Active and reactive power:

The test results presented in this report relate only to the object(s) tested.
This document may be published or passed on in full only. Extraction of parts needs the written permission of

”(see Annex #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended to the report.

Throughout this report a comma is used as the decimal separator.

Conformity statements are decided in accordance with IEC GUIDE 115:2021 Procedure 2 (accuracy method),
unless otherwise normatively specified or contractually agreed.

The following suffixes are used for variables in tables and figures:

Pn = Un X In X cOS @n (single-Phase); Pn =V 3 Un X In X COS @n (three-Phase)

The regarded system of the voltage and current vectors is the load view (Figure 2):

e [f the inverter feeds to the grid the active power is measured with negative sign. For the sake of
reading the document the measured active infeed power has a positive sign

=0 =

!

:Lo

L

positive sign.

negative sign.

..-'“'f..--*""‘-

e |f the inverter consumes inductive reactive power the reactive power is marked “inductive” or has a

e |f the inverter consumes capacitive reactive power the reactive power is marked “capacitive” or has a

A ,
M (21 I
under-gxcibed under-gxcibed
- = T .
- o
f{ = 0,48 N
| v
o '
-1,0 L Fio wr
W_{jlz | "
- :
——048  f
Y
. ;
1 . #r’ v
avargncilad e - - anir-guced

Figure 2
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‘ Default interface protection settings according EN 50438:2013:

Parameter Max. disconnection time Min. operate time Trip value
Over voltage (stage 1) 2 3s - 230V +10% (253V)
Over voltage (stage 2) 0,2s 0,1s 230V +15% (264,5V)
Under voltage 1,5s 1,2s 230V -15% (195,5V)
Over frequency 0,5s 0,3s 52Hz
Under frequency 0,5s 0,3s 47,5Hz

Reconnection settings for voltage

0,85Un (195,5V) < U < 1,10U, (253V)

Reconnection settings for frequency

49,5Hz <f<50,1 Hz

Reconnection time

=260s

Active power gradient after reconnection

10%Pemax / per minute

Permanent DC-injection

0,5% of rated inverter output current or 20mA

Loss of mains according EN 62116 (LoM)

Inverter shall disconnect within 2s.

The stated currents and voltages are ‘true r.m.s.’-values.
The voltages in this table are

- phase-to-phase in a multiphase 230V system.

- phase-to-neutral in 230V single phase systems and 230/400V systems,

Tolerances on trip values:
- Voltage: +1% of Un
- Frequency: +0,05%Hz

- Disconnection time : +10%

a Qver voltage — stagel: 10 min-mean-value corresponding to EN 50160.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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[VEniTas)

EN 50549-1:2019, clause 4: Tests

Clause Test requirement (According to table C.1) Result
4.4 Normal operating range P
45 Immunity to disturbances P
4.6 Active response to frequency deviation P
4.7 Power response to voltage variations and voltage changes P
4.8 EMC and power quality P
4.9 Interface protection P
4.10 Connection and starting to generate electrical power P
411 Ceasing and reduction of active power on set point P
4.12 Remote information exchange N/A
413 Requirements regarding single fault tolerance of interface protection system and =)
interface switch

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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EN 50549-1:2019: Normal operating range

Test procedure according

Clause Test requirement standard Result
4.4.2 Power response to over-frequency EN 50438, Annex D.3.1 P
4.4.3 Power response to under-frequency EN 50438, Annex D.3.2 P
4.4.4 Continuous operating voltage range EN 50438, Annex D.3.1 P

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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4.4.2 Operating frequency range P
4.4.4 Continuous operating voltage range
Over-voltage [V]: 253
) Under-voltage [V]: 195,5
Setting values
Over-frequency [Hz]: 51,5
Under-frequency [Hz]: 47,5

seconds

- Test1l:U=1955V;f=475Hz P =1,00 Sn; cosp = 1; Period of test 30 minutes

- Test2:U=1955V;f=48,5Hz;, P=1,00 Sn; cosg = 1; Period of test 30 minutes

- Test3:U=253,0V;f=51,5Hz P=1,00 Sn; cosp = 1; Period of test 30 minutes

- Test4: U=230,0V;f=50,0 Hz; Voltage Phase jumps Change +20 degrees P = 1,00 Sn; cosg = 1
- Test5: U=230,0V;f=50,0to 50,5 Hz;RoCoF=1Hz/s; P = 1,00 Sn; cos® = 1; Period of test 0,5

Test : iMars XG40KTR

Test sequence Voltage [V] Frequency [HZ] Output power [KW] Cos @
Test 1 195,58 47,49 34,48 0,9993
Test 2 195,57 48,49 34,52 0,9993
Test 3 253,28 51,49 40,91 0,9992
Test 4 230,34 50,00 40,57 0,9993
Test 5 230,35 50,49 40,69 0,9993

Note:
Test method refer clause
During the tests the interf

disabled.

D.3.1 of EN 50438:2013.
ace protection was disabled.

Operation at reduced power is allowed during test 1, equal to the maximum power that can be supplied on
reaching the maximum output current limit (P = 0,85 S»).

During the sequence of test 2, automatic adjustment to reduce power in the case of over-frequency was

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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4.4.3 Minimal requirement for active power delivery at under-frequency P
Graph of frequency a) to b) to c) to d) to e):
45000 51
40000
50
35000
30000 49
— 25000 T
2 48 S
& 20000 o
15000 a7
10000
46
5000
0 45
SN OOMNN AN T NN OMNSN N O
M EemME e MmO mMLOm&ESm
A T AN AN NN TN NN O W ONN
e P[\W] s F[HZ]
Test : iMars XG40KTR
Switch to:
5-min mean value (each) | a) 49,50 Hz b) 49,00 Hz c) 48,00 Hz d) 47,60 Hz e) 47,10 Hz
Frequency [HZz]: 49,49 49,00 48,00 47,59 47,10
Active power [KW]: 40,58 40,57 40,53 40,54 40,56
AP/Pn[%)] : 1,45 1,42 1,32 1,35 1,40
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Test:
Test method refer clause D.3.2 of EN 50438:2013.
Operating points b) and c) must be kept for at least 5 minutes.

The test must be carried out at 100% Pn.

With a programmable AC source, the PGU is operated at 100% Pn and 50 + 0,01 Hz, thereafter the frequency
is reduced by 1 Hz/min. to - 0,4 to — 0,5 Hz and in addition to - 2,4 to - 2,5 Hz. A 5-min mean value is recorded
both before and after the frequency change.
Assessment criterion:
The test is passed when the micro-generator
- does not disconnect from the network on a network frequency change at the operating points a) to c),
- continues to feed in 100% Pnin b) and
- the power reduction in point c) is less or equal to the power reduction of 10 % Pw per 1 Hz drop.

' 3
Frequency [Hz]
47,5 48 48,5 49 49,5 50 >
5% o
o
<
b5
10% g
©
E
15% g
=
o
=
20%
—— Requirement

— — Most stringent

Maximum allowable power reduction in case of under-frequency
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EN 50549-1:2019: Immunity to disturbances

Clause Test requirement l’f;r;tdpar:)dcedure according Result

45.2 Rate of change of frequency (RoCoF) immunity 2%911;%2019’ clause P

45.3 Low voltage ride through (LVRT) P

454 High voltage ride through (HVRT) P
Zero current mode for converter connected

4.7.4 ; P
generating plants
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45.2 Rate of change of frequency (ROCOF) immunity P

Test : iMars XG40KTR

Start Frequency Change End Frequency Confirm no trip
Positive Frequency drift 49Hz +2Hz/sec 51Hz No trip
Negative Frequency drift 51Hz -2Hz/sec 49Hz No trip
Note:
Test method refer clause A.7.1.2.6 of G99/1-4:2019.
Hold for 10 s

Manufacturers considering new designs should allow for the RoCoF where stability is required to be increased
to, up to 2Hz per second, as proposed in the new European network codes, which are expected to come into
force over the period 2014/2015. Under these conditions RoCoF will cease to be an effective loss of mains
protection and is unlikely to be permitted in future revisions of this document.

For the step change test the SSEG should be operated with a measureable output at the start frequency and
then a vector shift should be applied by extending or reducing the time of a single cycle with subsequent
cycles returning to the start frequency. The start frequency should then be maintained for a period of at least
10 seconds to complete the test. The SSEG should not trip during this test.

For frequency drift tests the SSEG should be operated with a measureable output at the start frequency and
then the frequency changed in a ramp function at 0,95Hz per second to the end frequency. On reaching the
end frequency it should be maintained for a period of at least10 seconds. The SSEG should not trip during this
test.
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45.3 Low voltage ride through (LVRT) P
4.7.4 Zero current mode for converter connected generating plants

iMars XG40KTR

General:

Generating modules shall be capable of staying connected to the distribution network as long as the voltage at
the point of connection remains above the voltage-time curve of Figure 7. The voltage is relative to Un. The
smallest phase to neutral voltage or if no neutral is present the smallest phase to phase voltage shall be
evaluated. The responsible party may define a different UVRT characteristic. Nevertheless, this requirement is
expected to be limited to the most stringent curve, indicated in Figure 7. This means that the whole generating
module has to comply with the UVRT requirement. This includes all elements in a generating plant: the
generating units and all elements that might cause its disconnection. For the generating unit, this requirement
is considered to be fulfilled if it stays connected to the distribution grid as long as the voltage at its terminals
remains above the defined voltage-time diagram. After the voltage returns to continuous operating voltage
range, 90 % of pre-fault power or available power whichever is the smallest shall be resumed as fast as
possible, but at the latest within 3 s unless the DSO and the responsible party requires another value.

AU [pu]

0 P

1

0,8
(1] I
0,4 ]

)] E—

(LU b

AL R -
(0:0,00)— — =10 250 05)

D L — 1 ..

0 0,5 1 1,5 2 2,5 3 3,5 Time [t

—— default requirement
— — most stringent

Notes on test conditions:
Voltage dips are typically performed on an AC simulator.
The test method refer to IEC 62910:2017-05 and FGW TR3, Rev. 25 for details on test setup.

Test name convention:

[voltage dip level].[dip type].[active power operating point], e.g. “1.A.1”

1. voltage dip level: Depends on voltage-time-characteristic of standard

2. dip type: Symmetric/Asymmetric (A, C, D, B,...) according to definitions in https://www.wind-fgw.de/wp-
content/uploads/2017/01/Arbeitsdokument_AG_ Pruefeinrichtungen.pdf

3. active power operating point:

1) Partial load: e.g. 0,1 X Pemax t0 0,3 X Pemax

2) Full load: e.g. more than 0,9 X Pemax

Note:
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[Veriras]

45.3 Low voltage ride through (LVRT) P
4.7.4 Zero current mode for converter connected generating plants

For every kind of voltage dip a test without load has to be performed in order to prove that the test condition

was fulfilled. The voltage has to drop to at least the defined depth level. An exception can be considered in
case no current is supplied during dips.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.



I Page 21 of 221 Report No.: ZEM-ESH-P21123571

45.3 Low voltage ride through (LVRT) P

4.7.4 Zero current mode for converter connected generating plants
Test Voltage dip | Phases / | duration (ms) | P set point | Q set point Comment | Measur
ref. to Dip type (Pre/p.u.) Q/p.u.) ed
No. (Un/p.u.) recover

y time
[s]

1A1 0,03 3/A 250 1,0 0,00 Symmetrical 0,819
1.A2 3/A 0,2 0,744
1.D.1 2/D 1,0 Asymmetrical | 0,801
1.D.2 2/D 0,2 0,417
1B.1 1/B 1,0 Single phase 0,686
1.B.2 1/B 0,2 0,512
2.A.1 0,31 3/A 1300 1,0 0,00 Symmetrical 0,822
2.A.2 3/A 0,2 0,632
2D.1 2/D 1,0 Asymmetrical | 0,822
2.D.2 2/D 0,2 0,450
2.B.1 1/B 1,0 Single phase 0,680
2B.2 1/B 0,2 0,653
3.A1 0,82 3/A 3000 1,0 0,00 Symmetrical 0,679
3.A2 3/A 0,2 0,764
3.D.1 2/D 1,0 Asymmetrical | 0,807
3.D.2 2/D 0,2 0,445
3.B.1 1/B 1,0 Single phase 0,689
3.B.2 1/B 0,2 0,635

Note:
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Graph of LVRT test one

Test : iMars XG40KTR

Limit | Fereen | imit
tage of Percenta
percenta

Injecte percenta e of
Voltag | Limitfor | Durati ge of J ge of 9
) Recov 7 d Injected
e dip fault on Injected

er time current Injected current | Result
to duration fault current

(p.u.) [ms] [ms] [ms] after after Clzjnt':g?t after
e 60ms 100ms

60ms 100ms
[p.u.In]

[p.u.In] [Fl)nl]J [p.u.In]

List of tests

1.A.1 —three-
phase
symmetrical
fault (P =1)
1.A.2 — three-
phase
symmetrical
fault (P =0,2)
1.D.1 —three-
phase
symmetrical
fault (P =1)
1.D.2 —three-
phase
symmetrical
fault (P =0,2)
1.B.1 —three-
phase
symmetrical
fault (P =1)
1.B.2 —three-
phase
symmetrical
fault (P =0,2)
2.A.1 —three-
phase
symmetrical
fault (P =1)
2.A.2 —three-
phase
symmetrical
fault (P =0,2)
2.D.1 —three-
phase
symmetrical
fault (P =1)
2.D.2 —three-
phase
symmetrical
fault (P =0,2)
2.B.1 —three-
phase
symmetrical
fault (P =1)
2.B.2 —three-
phase
symmetrical
fault (P =0,2)
3.A.1 —three-
phase
symmetrical
fault (P = 1)

0,03 =250 251 819 <0,2 p.u 0,01 <0,1p.u 0,01 P

0,03 > 250 311 744 <02p.u | 001 | <0,1p.u 0,01 p

0,03 =250 250 801 <0,2 p.u 0,02 <0,1 p.u 0,02 P

0,03 > 250 251 417 <0,2 p.u 0,02 | <0,1p.u 0,02 P

0,03 =250 259 686 <0,2 p.u 0,02 <0,1p.u 0,02 P

0,03 =250 263 512 <0,2 p.u 0,02 <0,1p.u 0,02 P

0,31 2 1300 1300 822 <0,2 p.u 0,01 <0,1p.u 0,01 P

0,31 > 1300 1301 632 <0,2 p.u 0,01 | <0,1pu 0,01 P

0,31 = 1300 1305 822 <0,2 p.u 0,02 <0,1p.u 0,02 P

0,31 > 1300 1301 450 <0,2 p.u 0,02 | <0,1pu 0,02 P

0,31 2 1300 1322 680 <0,2 p.u 0,03 <0,1p.u 0,03 P

0,31 = 1300 1322 653 <0,2 p.u 0,02 <0,1p.u 0,02 P

0,82 = 3000 3051 679 <0,2 p.u 0,02 <0,1p.u 0,02 P
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3.A.2 —three-
phase
symmetrical
fault (P =0,2)
3.D.1 —three-
phase
symmetrical
fault (P =1)
3.D.2 —three-
phase
symmetrical
fault (P = 0,2)
3.B.1 —three-
phase
symmetrical
fault (P =1)
3.B.2 —three-
phase
symmetrical
fault (P =0,2)

0,82 = 3000 3002 764 0,2 p.u 0,02 <0,1p.u 0,02 P

0,82 2 3000 3002 807 <0,2 p.u 0,02 <0,1p.u 0,02 P

0,82 = 3000 3003 445 <0,2 p.u 0,02 <0,1p.u 0,02 P

0,82 2 3000 3005 689 <0,2 p.u 0,02 <0,1p.u 0,02 P

0,82 = 3000 3017 635 <0,2 p.u 0,19 <0,1p.u 0,02 P

Assessment criterion:

If the voltage on the generator terminals falls below <0.8 Un and if the generator terminals exceed the voltage
of> 1.15 U (start of fault), PV generators must pass through voltage dips without any current being drawn into
the grid Network operator (limited dynamic network support).

This requirement is met if, for a voltage dip below 0.8 Un or at a voltage increase above 1.15 Un, the injected
current of the generating unit (s) and / or the memory 60 ms after occurrence of this voltage dip in any outer
conductor 20% of the rated current Ir and does not exceed> 10% I after 100 ms.

(Refer VDE-AR-N 4105:2018-11 and VDE V 0124-100:2020-06)

After the voltage returned to continuous operating voltage range of -15% Un to +10% Un, 90 % of pre fault
power shall be resumed as fast as possible, but at the latest within 1 s.
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A

A B 215
R il [s] 0:14.127337 0:14.380701 0.262364

U1_tRMS@POWER/0 [V] 229,3996 6435097 -223.4145
U2_tRMS@POWER/0 [V] 229.9152 6.493803 -223.4214
Uz _tRMS@POWER/0 [V] 2299223 6.509274 -223.4131
11_tRMS@POWER/0 [A] 0.134255 0.010645 -0.123610
I2_tRMS@POWER/0 [A] 0.152985 0.078370 -0.074615
13_tRMS@POWER/0 [A] 0.137201 0.014317 -0.122883
P_t@POWER/0 [W] 10.00522 9.267e-3 -9.995952
S_t@POWER/0 [VA] 97.58416 0671146 -96.91301

No load Test: 1.D.1(symmetrical; V/Vnom = 0, ration = 250

A B (2]
A iEf [s] 0:14.120661 0:14.388500 0.258847

U1_tRMS@POWER/0 [V] 229.9003 6.497510 -223.4028
U2_tRMS@POWER/0 [V] 229.9090 199.9182 -29.99072
Uz_tRMS@POWER/0 [V] 2299295 199.9323 -20.99721
11_tRMS@POWER/0 [A] 0.134748 0.042701 -0.092047
12_tRMS@POWERjo [A] 0.151354 0.127059 -0.024204
13_tRMS@POWER/0 [A] 0.136483 0.105363 -0.031120
P_t@POWER/0 W] 10.98996 5.159152 -5.830808
S_t@POWER/0 [VA] 97.15759 46.74434 -50.41326
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VERITAS

o load Test: 1.B.1(symmetrical; V/Vnom = 0,03; duration

014 50

A B ilfa
B3t il [s] 0:13.857073 0:14.138166 0.281092
U1_tRMS@POWER/0 [V] 229.9010 6.4TT562 223.4235
U2_tRMS@POWER/0 [V] 2799180 229.9296 0.010620
U3_tRMS@POWER/0 [V] 229.9264 229.9215 494483
11_tRMS@POWER/0 [A] 0.138781 0.055765 -0.083016
12_tRMS@POWER/0 [A] 0.162716 0.151586 -0.011130
12_tRMS@POWER/0 [A] 0.148379 0.133596 -0.014782
P_t@POWER/0 [W] 9.636612 7.117536 -2.519076
S_t@POWER/0 [VA] 103.4336 65.93198 -37.50163

B 0:15.00  ((OaiSHSEl

A B iElfa
A il [s] 0:13.635719 0:14.954431 1318713
U1_tRMS@POWER/o [V] 229.9076 70.96810 -158.9395
U2_tRMS@POWER/o [V] 2299251 70.97646 -158.0486
U2_tRMS@POWER/o [V] 229.9106 7098938 -158.9212
11_tRMS@POWER/0 [A] 0.133634 0.041233 -0.082401
12_tRMS@POWER/0 [A] 0.153879 0.087926 -0.065953
12_tRMS@POWER/0 [A] 0.138134 0.044526 -0.093608
P_t@POWER/0 [W] 1158248 1215657 -10.36882
S_t@POWER/0 [VA] 97.86258 12.32775 -85.53483
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A B 2] 5
A iel [s] 0:13.88424 0:15.20674 1.32250

U1_tRMS@POWER/0 [V] 229.9050 T0.97025 -158.9347
U2_tRMS@POWER/0 [V] 2299135 201.9305 -27.98303
Uz2_tRMS@POWER/0 [V] 2299246 201.9358 -27.98882
11_tRMS@POWER/0 [A] 0.136233 0.069628 -0.066605
12_tRMS@POWER/o [A] 0.156785 0.136428 -0.020358
13_tRMS@POWER/0 [A] 0.132603 0.105974 -0.026628
P_t@POWER/0 [W] 11.38647 6.002749 -5.293722
S_t@POWER/0 [VA] 97.85632 53.89040 -43.96592

No load Test: 2.B.1(symmetrical; V/

A B iElka
A il [s] 0:13.810647 0:15.140856 1.321200

U1_tRMS@POWER/0 [V] 2299027 70.97552 -158.9272
U2_tRMS@POWER/0 [V] 229.9145 29,9083 -6.1346-3
U3_tRMS@POWER/0 [V] 2299273 229.9266 -6.T14e-4
11_tRMS@POWER/0 [A] 0.137467 0.075300 -0.062167
12_tRMS@POWER/0 [A] 0.152656 0.143080 -9.575e-3
13_tRMS@POWER/0 [A] 0.135779 0.126291 -9.4886-3
P_t@POWER/0 [W] 10.77290 7.604395 -3.168500
S_t@POWER/0 [VA] 97.92092 67.2T744 -30.64348
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o load Test: 3.A.

A ]
Bt [=] 0:13.65933 0:16.66423 3.00490

U1_tRMS@POWER/0 [V] 229.9120 186.9202 -42.99171
U2_tRMS@POWER/0 [V] 229.9202 186.9388 -42.98137
Uz2_tRMS@POWER/0 [V] 229.9335 1869453 -42.93328
11_tRMS@POWER/0 [A] 0.136300 0.109902 -0.026398
12_tRMS@POWER/0 [A] 0.149694 0.130720 -0.018974
13_tRMS@POWER/0 [A] 0.139812 0.114530 -0.025283
P_t@POWERf0 [W] 10.21080 7.086412 -3.124486
S_t@POWER/0 [VA] 97.00223 66.39051 -31.51172

No load Test: 3.D.1(single phase; V/Vnom = 0,82; duration = 3000

A (=]
A3 [s] 0:14,098011 0:17.112839 3.014827

U1_tRMS@POWER/O [V] 229.9109 185.9225 -43.98836
U2_tRMS@POWER/0 [V] 229.9204 219.9254 -9.995026
U2_tRMS@POWER/0 [V] 229.9255 219.9312 -9.094217
11_tRMS@POWER/0 [A] 0.136534 0.115470 -0.021064
12_tRMS@POWER/0 [A] 0.149932 0.142148 -7.783e-3
13_tRMS@POWER/0 [A] 0.138285 0.129379 -8.906e-3
P_t@POWER/0 [W] 10.31608 8.803104 -1.422073
S_t@POWER/O [VA] 97.65827 8118507 -16.47320
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BUREAU
VERITAS

No load graph of FRT tests

No load Test: 3.B.1(single phase; V/Vnom = 0,82; duration = 3000ms)

B
B8 [s] 0:17.044593

U1_tRMS@POWERJ0 [V]
U2_tRMS@POWER/0 [V]
U3_tRMS@POWER/0 [V]
11_tRMS@POWER/0 [A]
12_tRMS@POWER/0 [A]
13_tRMS@POWER/0 [A]
P_t@POWER/0 [W]

S_t@POWER/0 [VA]

. 14577
0.134645
8.515045
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Graph of FRT tests

Test no. 1.A.1 — symmetrical fault (U/Unom = 0,03) P > 0,9

At 0,100 5

At 0.100
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Duration time

2.542 Ormsl
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Graph of FRT tests

Test no. 1.A.2 — symmetrical fault (U/Unom = 0,03) P=0,1 - 0,3

0~60ms

Alrns2 11.17

Alrns2 11
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Duration time
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Graph of FRT tests

Test no. 1.D.1 — symmetrical fault (U/Unom = 0,03) P > 0,9

0~100ms
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Duration time
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Graph of FRT tests

Test no. 1.D.2 — symmetrical fault (U/Unom = 0,03) P=0,1 - 0,3

0.100

11.9111 4 2

0~100ms

Irns2 11.9111 &4 2
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Duration time
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BUREAU
VERITAS

1.B.1 — symmetrical fault (

A B =15
A [s] 0:15.097344 0:15.157587 0.060243

U1_tRMS@POWER/0 [V] 230.3858 5.996267 -224,3896
U2_tRMS@POWER/0 [V] 230.3441 229.8573 -0.4B6740
Uz_tRMS@POWER/0 V] 230.3246 229.3602 -0.464401
11_tRMS@POWER/0 [A] 59.16950 0.550343 -58.61916
12_tRMS@POWERJ0 [A] 50.00045 1.082065 -58.00839
12_tRMS@POWER/0 [A] 58.81920 1.129038 -57.69016
P_t@POWER/0 [W] 40758.06 14.19787 -40743.86
S_t@POWER/0 [VA] 40790.46 511.5414 -40278.92

A B =]
B il [s] 0:15.097344 0:15.198217 0.100873

U1_tRMS@POWER/0 [V] 230.3858 6449307 2239365
U2_tRMS@POWER/0 [V] 2303441 279.9176 -0.426498
U3_tRMS@POWER/0 [V] 2303246 229.9254 -0.399200
11_tRMS@POWER/0 [A] 50.16050 0.506922 5866258
12_tRMS@POWER/0 [A] 50.09045 1.082374 -53.00808
13_tRMS@POWER/0 [A] 58.81920 1094072 -57.72513
P_t@POWER/0 [W] 40758.06 16.98662 -40741.07
S_t@POWER/0 [VA] 4079046 503.6811 ~40286.78
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Duration time

50000000 50000000 3

A B iElfa
Fif i [s] 0:15.094235 0:15.353596 0259361

U1_tRMS@POWER/0 [V] 2303858 6.497644 -223.8882
U2_tRMS@POWER/0 [V] 230.3441 29,9032 -0.440857
U2_tRMS@POWER/0 [V] 230.3246 229,9345 -0.390167
11_tRMS@POWER/0 [A] 59.16950 0.481128 -58.68837
12_tRMS@POWER/0 [A] 59.09045 1.080314 -58.01014
12_tRMS@POWER/0 [A] 5881920 1077612 -57.74159
P_t@POWER/0 [W] 40758.06 18.37382 -40739.68
S_t@POWER/0 [VA] 40790.46 499.2740 -40291.19

Recovery time of active power

A B 2]
B3 il [s] 0:15.376606 0:16.062201 0.685585

U1_tRMS@POWER/0 [V] 6.628514 230.3436 2237150
U2_tRMS@POWER/0 [V] 2298767 230.2959 0419235
U2_tRMS@POWER/0 [V] 220.9024 2302803 0377914
11_tRMS@POWER/0 [A] 0.465381 52.78130 52.31592
12_tRMS@POWER/0 [A] 1.080083 52.79324 5171315
12_tRMS@POWER/0 [A] 1.069519 52.40353 51.33401
P_t@POWER/0 [W] 19.30510 36347.53 3632823
S_t@POWER/o [VA] 497.2555 36383.40 35886.14

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.




e Page 39 of 221 Report No.: ZEM-ESH-P21123571

Test no. 1.B.2 — symmetrical fault

A B

A B iElfa
B3] [s] 0:14.235241 0:14.205383 0.060142

U1_tRMS@POWER/0 [V] 229.9880 £.037956 -223.9500
U2_tRMS@POWER/0 [V] 230.0012 2299069 -0.094330
U2_tRMS@POWER/0 [V] 2300125 229,3863 0126236
11_tRMS@POWER/0 [A] 11.97999 0518916 -11.46108
12_tRMS@POWER/0 [A] 11.78520 1072581 -10.71261
12_tRMS@POWER/0 [A] 11.88180 1107306 -10.77459
P_t@POWER/0 [W] 8110.630 18.63503 -8091.995
S_t@POWER/0 [VA] 5198.850 5042837 ~7694.566

A B iElfa
AifiEl s] 0:14.235241 0:14.336331 0.101090

U1_tRMS@POWER/0 [V] 229.9880 6.368231 -223.6197
U2_tRMS@POWER/0 [V] 230.0012 229.9190 -0.082245
U2_tRMS@POWER/0 [V] 230.0125 220.9122 -0.100311
11_tRMS@POWER/0 [A] 11.97999 0.498095 -11.48190
12_tRMS@POWER/0 [A] 11.78520 1.073434 -10.71176
12_tRMS@POWER/0 [A] 11.88190 1.092960 -10.78894
P_t@POWER/0 [W] 8110.630 19.91132 -8090.719
S_t@POWER/0 [VA] 198.850 501.2506 -7697.590
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Duration time

300

300.00.000 _300.00.000

0 30

0:15.50

A B Z]5
B3 il [s] 0:14.232670 0:14.495401 0.262731

U1_tRMS@POWER/0 [V] 229.9880 6491209 -223.4968
U2_tRMS@POWER/0 [V] 230.0012 229.9101 -0.091156
U2_tRMS@POWER/0 [V] 2300125 2209289 -0.083572
11_tRMS@POWER/0 [A] 11.97999 0.460536 -11.51946
12_tRMS@POWER/0 [A] 11.78520 1.074044 -10.71115
13_tRMS@POWER/0 [A] 11.88190 1.073299 -10.30860
P_t@POWER/0 [W] 8110.630 22,69898 -8087.931
S_t@POWER/0 [VA] £198.850 4967055 T702.144

Recovery time of active power

0:16.00 (0:16.265|

A B iElfa
B3] [s] 0:14.496043 0:15.008364 0512321

U1_tRMS@POWER/0 [V] £.401200 2209860 223.4048
U2_tRMS@POWER/0 [V] 229.9101 229.9994 0.089325
U3_tRMS@POWER/0 [V] 229.9289 2299935 0.064545
11_tRMS@POWER/0 [A] 0.460536 10.69415 10.23362
12_tRMS@POWER/0 [A] 1.074044 10.66366 9.589617
12_tRMS@POWER/0 [A] 1.073200 10.67772 0.604421
P_t@POWER/0 [W] 22,69898 7296.869 7274.170
S_t@POWER/0 [VA] 496.7055 7367.947 6871.242
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Graph of FRT tests

Test no. 2.A.1 — symmetrical fault (U/Unom = 0,31) P > 0,9

0~100ms
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Duration time

Recovery time of active power
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Graph of FRT tests

Test no. 2.A.2 — symmetrical fault (U/Unom =0,31) P=0,1 - 0,3

0~60ms

At 0.100 =

t 0.100
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Duration time
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Graph of FRT tests

Test no. 2.D.1 — symmetrical fault (U/Unom = 0,31) P > 0,9

At 0,100
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Duration time
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Graph of FRT tests

Test no. 2.D.2 — symmetrical fault (U/Unom =0,31) P=0,1 - 0,3

At 0,060 5

0~100ms

At0.100

£t 0,100
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Duration time

At 0,450 s

At 0.450 s

At 0.450
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30001

E

A B =] -
At il [s] 0:15.069151 0:15.129913 0.060761

U1_tRMS@POWER/0 [V] 230.3887 70.67051 -150.7182
U2_tRMS@POWER/0 [V] 230.3436 2298430 -0.494675
U3_tRMS@POWER/0 [V] 230.3357 229.8213 -0.514435
11_tRMS@POWER/0 [A] 59.17854 0.708082 -58.47045
12_tRMS@POWER/0 [A] 59.37663 1197235 -58.17940
12_tRMS@POWER/0 [A] 50.00804 1482172 -57.52587
P_t@POWER/0 [W] 4087376 9.603749 -40864.16
S_t@POWER/0 [VA] 40902.76 665.8583 -40236.90

0~100ms

300.00000 300.0f

50000000 50000000 3

A B el
A il [s] 0:15.069151 0:15.170715 0.101564

U1_tRMS@POWER/0 [V] 2303887 70.88446 -150.5043
U2_tRMS@POWER/0 [V] 230.3436 229.9105 -0.433105
Uz_tRMS@POWER/0 [V] 230.3357 229.9207 -0.415039
11_tRMS@POWER/o0 [A] 50.17854 0.691815 -58.48662
12_tRMS@POWER/0 [A] 59.37663 1175701 -58.20093
13_tRMS@POWER/0 [A] 59.00804 1.367983 -57.64006
P_t@POWER/o [W] 40873.76 11.51208 -40862.25
S_t@POWER/0 [VA] 40902.76 633.8796 -40268.83
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Duration time

0:16.50 (EESEE

A B (2]
Al [s] 0:15.063823 0:16.385853 1.322030

U1_tRMS@POWER/0 [V] 2303802 70.97202 -150.4172
U2_tRMS@POWER/O [V] 230.3412 229.9107 -0.430527
U3_tRMS@POWER/0 [V] 2303217 229.9471 -0.374542
11_tRMS@POWER/0 [A] 59.50933 0.651216 -58.85812
12_tRMS@POWER/0 [A] 59.58010 1.100610 -58.47949
13_tRMS@POWER/0 [A] 59.30773 1.089874 -58.21786
P_t@POWER/0 [W] 41067.70 27.98704 -41039.71
S_t@POWER/0 [VA] 41093.92 540.8735 -40544.04

Recovery time of active power

300.00.000 _300.00.000 _300.0|

& 0:16. (0HE582) 0:17.50

A B (211
Al [s] 0:16.401304 0:17.081708 0.630404

U1_tRMS@POWER/O [V] 70.96534 2303368 150.3714
U2_tRMS@POWER/0 [V] 220.9189 230.3027 0.383789
U3_tRMS@POWER/0 [V] 229.9392 2302883 0.349594
11_tRMS@POWER/0 [A] 0.651289 52.50164 51.85035
12_tRMS@POWER/0 [A] 1.100535 52.58224 5148171
13_tRMS@POWER/0 [A] 1.090016 52.24140 5115139
P_t@POWER/0 [W] 28.00063 36199.21 3617121
S_t@POWER/0 [VA] 549.8901 36233.50 35683.61
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Test no. 2.B.2 — symmetrical fault

0:15.25 l0:15.417

A B ielfa
Al [s] 0:14.005522 0:14.065816 0.060294
U1_tRMS@POWER/0 [V] 216.2178 7084012 1453777
U2_tRMS@POWER/0 [V] 229,9632 229,9646 -4.654-3
U3_tRMS@POWER/0 [V] 229.9878 229.3496 0138214
11_tRMS@POWER/0 [A] 15.97086 0.863673 -15.10719
12_tRMS@POWER/0 [A] 12.61897 1170969 -11.44800
13_tRMS@POWER/0 [A] 12.18551 1130921 -11.05459
P_t@POWER/0 [W] 8511780 1529514 -8496.485
S_t@POWER/0 [VA] 9157.680 500.4058 -8567.274

0:15.25

A B il
A3 [s] 0:14,005522 0:14.106683 0.101171

U1_tRMS@POWER/0 [V] 2162178 70.85270 -145.2652
U2_tRMS@POWER/0 [V] 229.9692 229.9186 -0.050583
U2_tRMS@POWER/0 [V] 229.9878 229.9262 -0.061600
11_tRMS@POWER/0 [A] 15.97086 0.811549 -15.15931
12_tRMS@POWER/0 [A] 12.61897 1146102 -11.47287
12_tRMS@POWER/0 [A] 12.18551 1.113749 -11.07176
P_t@POWER/0 [W] 8511.780 17.49734 -8494.283
S_t@POWER/0 [VA] 9157.680 577.1718 -8580.508
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Duration time

0,000 30.000.000 _30.000.0

s (S o150

A B 15
BiE [s] 0:14,001639 0:15.324031 1322392

U1_tRMS@POWER/0 [V] 230.0043 70.96653 -159.0378
U2_tRMS@POWER/0 [V] 230.0041 229.9142 -0.089844
U3_tRMS@POWER/0 [V] 229.9919 229.9348 -0.057129
11_tRMS@POWER/0 [A] 11.79154 0.648302 -11.14324
12_tRMS@POWER/0 [A] 11.85388 1.096148 -10.75773
12_tRMS@POWER/0 [A] 11.85250 1.090705 -10.76180
P_t@POWER/0 [W] 8092.796 30.43899 -8062.357
S_t@POWER/0 [VA] 8164.525 548.8188 -7615.706

Recovery time of active power

0:16.50

A B iElfa
B [s] 0:15.316513 0:15.968905 0.653392

U1_tRMS@POWER/0 [V] 70.96653 2299885 159.0219
U2_tRMS@POWER/0 [V] 2299142 229.9836 0.069397
U3_tRMS@POWER/0 [V] 2299348 230.0065 0.071716
11_tRMS@POWER/o [A] 0.648302 10.55423 9.905932
12_tRMS@POWER/0 [A] 1.096148 10.59023 9.503086
12_tRMS@POWER/0 [A] 1.090705 10.57183 9.481125
P_t@POWER/0 [W] 30.43899 7220977 7190.538
S_t@POWER/0 [VA] 548.8188 7296.592 6747.773
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Graph of FRT tests

Test no. 3.A.1 — symmetrical fault (U/Unom = 0,82) P > 0,9

0~60ms

At 0,101 s

At 0,101 &
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VERITAS

Duration time

Recovery time of active power

1462 kW
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Graph of FRT tests

Test no. 3.A.2 — symmetrical fault (U/Unom =0,82) P=0,1 - 0,3

0~100ms

£t 0.100 ¢
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Duration time
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Graph of FRT tests

Test no. 3.D.1 — symmetrical fault (U/Unom

=0,82) P> 0,9

0~100ms

At 0.100 &

5401 k¥
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Duration time

A
2 14, 41V
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Graph of FRT tests

Test no. 3.D.2 — symmetrical fault (U/Unom =0,82) P=0,1 - 0,3

0~100ms

At 0.100

t 0.100
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Duration time
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3.B.1 - symmetrical fault (

0:17.00

A B (=] 5
A8l [s] 0:14.068262 0:14.120163 0.060901

U1_tRMS@POWER/0 [V] 230.3805 186.7887 -43.59178
U2_tRMS@POWER/0 [V] 230.3471 229.8801 -0.466980
Uz2_tRMS@POWER/o [V] 230.3269 229.8262 -0.500702
11_tRMS@POWER/0 [A] 59.45821 1.064170 -58.39404
12_tRMS@POWER/0 [A] 59.47216 1215499 -58.25666
13_tRMS@POWER/0 [A] 58.98674 1211500 -57.77524
P_t@POWER/0 [W] 40941.48 2224919 -40919.23
S_t@POWER/0 [VA] 40983.48 156.6282 -40226.85

0:17.00

A B iElfa
B il [s] 0:14.068262 0:14.168840 0.101678

U1 tRMS@POWER/0 [V] 230.3805 186.9019 -43.47858
U2_tRMS@POWER/0 [V] 230.3471 229.9202 -0.426926
Uz_tRMS@POWER/0 [V] 230.3269 2299228 -0.404053
11_tRMS@POWER/0 [A] 59.45821 1.063603 -58.39460
12_tRMS@POWER/0 [A] 59.47216 1.206329 -58.26583
13_tRMS@POWER/0 [A] 58.08674 1.194249 -57.79249
P_t@POWER/0 [W] 40941.48 2486025 -40816.62
S_t@POWER/0 [VA] 40983.48 750.7339 -40232.75
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Duration time

300.00.000 300.00.000 30

A B
Al [s] 0:14,051657 0:17.056839 3.005182

U1_tRMS@POWER/0 [V] 230.3805 1869158 -43.46465
U2_tRMS@POWER/0 [V] 230.3471 2299165 -0.430542
U2_tRMS@POWER/0 [V] 230.3269 229.9330 -0.388855
11_tRMS@POWER/0 [A] 58.45821 1.062195 -58.39601
I2_tRMS@POWER/o [A] 50.47216 1.179030 5829313
13_tRMS@POWER/o0 [A] 53.986T4 1166851 -57.81988
P_t@POWER/0 [W] 4094148 2102950 -40900.45
S_t@POWER/0 [VA] 4098348 7379233 -40245.56

Recovery time of active power

0:17 A 0: |0:18.638

A ] iElfa
B3 il [s] 0:17.067072 0:17.756320 0.680248

U1_tRMS@POWER/O [V] 186.9158 2303338 43.41798
U2_tRMS@POWER/0 [V] 220.9165 230.3017 0.385162
U3_tRMS@POWER/O [V] 229.9380 230.2915 0.353470
11_tRMS@POWER/0 [A] 1.062195 52.73308 5167178
12_tRMS@POWER/0 [A] 1.179030 52.67348 51.49445
12_tRMS@POWER/0 [A] 1.166851 52.45406 51.28720
P_t@POWER/0 [W] 4102950 3633155 36290.52
S_t@POWER/0 [VA] 737.0233 36356.04 35610.01
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Test no. 3.B.2 — symmetrical fault

A 3
A idl [s] 0:14.204453 0:14.355207

U1_tRMS@POWER/0 [V] 230.0008 186.9651
U2_tRMS@POWER/0 [V] 229.9060 229.9385
U2_tRMS@POWER/0 [V] 230.0186 229.9112
11_tRMS@POWER/0 [A] 12.00338 11.10116
12_tRMS@POWER/0 [A] 1210771 £.007366
12_tRMS@POWER/0 [A] 12.16106 6.218573
P_t@POWER/0 [W] 8177.005 2402.275
S_t@POWER/0 [VA] 8342791 4007.334

0~100ms

A B iElfa
A8l [s] 0:14,294453 0:14,399079 0.104626

U1_tRMS@POWER/O [V] 230.0008 186.9375 -43.06337
U2_tRMS@POWER/0 [V] 229.9969 229.9377 -0.059189
Uz_tRMS@POWER/0 [V] 230.0186 229.9160 -0.102600
11_tRMS@POWER/0 [A] 12.00338 1.078148 -10.92523
12_tRMS@POWERJ0 [A] 12.10771 1217782 -10.38003
13_tRMS@POWER/0 [A] 12.16106 1.176041 -10.98502
P_t@POWER/0 [W] B1T7.005 26.95185 -8150.054
S_t@POWER/0 [VA] 8342.791 751.9509 -7590.840
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Duration time

3000

00,000 300.00.000

300.

B orouries

A B 215
A3 il [s] 0:13.754289 0:16.771433 3.017144

U1_tRMS@POWER/0 [V] 229.9983 187.9161 -42.08228
U2_tRMS@POWER/0 [V] 230.0013 229.9148 -0.086411
U2_tRMS@POWER/0 [V] 230.0048 2209324 -0.072403
11_tRMS@POWER/0 [A] 12.00218 1.060066 -10.94212
12_tRMS@POWER/0 [A] 11.83274 1175127 -10.65762
13_tRMS@POWER/0 [A] 11.85433 1.164178 -10.69015
P_t@POWER/o [W] 8138.333 40.79449 -8097.539
S_t@POWER/0 [VA] 8208.583 737.0648 7471518

Recovery time of active power

300

50000000 30000000 30000000 30000000 30000000

A B Efa
B3l [s] 0:17.311006 0:17.945680 0.634673

U1_tRMS@POWER/0 [V] 186.9267 229.9975 43.07080
U2_tRMS@POWER/0 [V] 229.9123 229.9802 0.077927
U3_tRMS@POWER/0 [V] 229.9276 229.9974 0.069809
11_tRMS@POWER/0 [A] 1.056474 10.59914 9.542667
12_tRMS@POWER/0 [A] 1181902 10.67999 9.498090
13_tRMS@POWER/0 [A] 1171023 10.67454 9503513
P_t@POWER/0 [W] 4158141 7258.558 7216.976
S_t@POWER/o [VA] 738.4673 7349.185 6610.717
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454 High voltage ride through (HVRT)
4.7.4 Zero current mode for converter connected generating plants

P

iMars XG40KTR

Generating modules, except for micro-generating plants, shall be capable of staying connected to the distribution
network as long as the voltage at the point of connection remains below the voltage-time curve of Figure 8.

Ulp.u]

(0,0;1,25) (0,1;1,25)

1

1

1

(01 =]

D |-

. 2|

0 0,5 4,5 5,0 5:.5

default requirement

Figure 8 — Over-voltage ride through capability

—
60,5 Time [s]

Notes on test conditions:
Voltage dips are typically performed on an AC simulator.

The test method refer to IEC 62910:2017-05 and FGW TR3, Rev. 25 for details on test setup.

Test name convention:
[voltage dip level].[dip type].[active power operating point], e.g. “1.A.1”

4, voltage dip level: Depends on voltage-time-characteristic of standard

5. dip type: Symmetric/Asymmetric (A, C, D, B,...) according to definitions in https://www.wind-fgw.de/wp-

content/uploads/2017/01/Arbeitsdokument_AG_Pruefeinrichtungen.pdf

6. active power operating point:

3) Partial load: e.g. 0,1 X Pemax t0 0,3 X Pemax

4) Full load: e.g. more than 0,9 X Pemax

Test results of HVRT

# Voltage dip Dip type duration [ms] P set point Measured
[%] [%0] recovery time [s]

oVvi 1,25 Symmetrical 100 100 0,548
ov2 1,20 Symmetrical 5000 100 0,562
ov3 1,15 Symmetrical 60000 100 1,000

Note:
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High voltage ride through (HVRT)
Zero current mode for converter connected generating plants

400.0200.0 4200.0|

L0200.0

400,

200.0

e 000 100.00.000  100.00.000 100

meed 000

A B 215
A [s] 0:14.239913 0:14.437861 0.197948

U1_tRMS@POWER/0 [V] 29,9035 287.8550 57.95247
U2_tRMS@POWER/0 [V] 229.9015 2878860 57.98456
U3_tRMS@POWER/0 [V] 2793253 287.9001 57.97414
11_tRMS@POWER/0 [A] 0.139963 0.175116 0.035153
12_tRMS@POWER/0 [A] 0.163676 0.195191 0.031515
12_tRMS@POWER/0 [A] 0132941 0.167697 0.034756
P_t@POWER/0 [W] 12.07723 18.51864 £.541407
S_t@POWER/0 [VA] 100.3737 154.8808 54.50704

No load Test: OV2(symmetrical; V/Vnom ation = 5000m

2000 400.0200.0 4000

400

0 w0000 100.00.000  100.00.000  100.0200.0

B8 [5] 0:14.832310 0:19.333754 5.001444

U1_tRMS@POWER/0 [V] 279.3976 276.8441 46.94650
U2_tRMS@POWER/0 [V] 229.9063 2768889 46.98265
U3_tRMS@POWER/0 [V] 2793155 2769065 46.99104
11_tRMS@POWER/0 [A] 0.135671 0.167033 0.031361
12_tRMS@POWER/0 [A] 0.162516 0.188637 0.026121
12_tRMS@POWER/0 [A] 0.137484 0.161112 0.023628
P_t@POWER/0 [W] 11.76223 17.33437 5.572140
S_t@POWER/0 [VA] 100.1636 143.0865 42.97295
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No load graph of HERT tests

No load Test: OV3(symmetrical; V/Vnom = 1,15; duration = 60000ms)

A B
B3t 8l [s] 0:15.34140 1:15.46312 1:00.12172

U1i_tRMS@POWER/0 [V] 3 ! 35.01131
U2_tRMS@POWER/0 [V] 2

U2_tRMS@POWER/0 [V]

11_tRMS@POWER/0 [A]

12_tRMS@POWER/0 [A]

12_tRMS@POWER/0 [A]

P_t@POWER/0 [W]

S_t@POWER/0 [VA] 1009717
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graph of HERT tests

load Test: OV1(symmetrical; V/Vnom = 1,25; duration = 100ms)

0~60ms

IrmsZ 1. 64316 &

0405 LV

At 0,100 s
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Duration time

Recovery time of active power
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load graph of HERT tests

load Test: OV2(symmetrical; V/Vnom = 1,20; duration = 5000ms)

0~60ms
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Duration time

Irms2 1.45515 &

04050 T

Recovery time of active power

. 45540 4
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load graph of HERT tests

load Test: OV3(symmetrical; V/Vnom = 1,15; duration = 60000ms)

Duration time

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.




Page 74 of 221 Report No.: ZEM-ESH-P21123571

182
BUREAU
VERITAS

EN 50549-1:2019: Active response to frequency deviation

Clause Test requirement Test procedure according Result
standard

4.6.1 Power response to over-frequency ):/Igfs\e/ g %12;1 -100:2020-06, P

4.6.2 Power response to under-frequency ):/Igfs\e/ g %12:31 -100:2020-06, N/A
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4.6.1 Power response to over-frequency P

Test : iMars XG40KTR
Test:
1-min mean value [Hz]: | a) 50,00 b) 50,25 ¢) 50,70 d) 51,40 e) 50,70 f) 50,25 g) 50,00

1. Measurement a) to g): Active power output =100% Pemax
s=5% (40% Pret / Hz), threshold frequency for start/return: 50,2Hz

Frequency [Hz]: 50,00 50,25 50,70 51,40 50,70 50,25 50,00
Pwm [kW]: N/A 39,20 32,00 20,80 32,00 39,20 N/A
Peso [KW]: 40,13 39,11 32,03 20,74 32,03 39,11 40,15
APgeo/Pm [%]: N/A 0,22 0,09 0,28 0,09 0,22 N/A
Test:

1-min mean value [Hz]: | a)50,00 | b)50,25 | ¢)50,70 | d)51,40 | €)50,70 | 50,25 | g) 50,00

2. Measurement a) to g): Active power output 60% after freezing = 100% Pemax
s=5% (40% Pret / Hz), threshold frequency for start/return: 50,2Hz

Frequency [Hz]: 50,00 50,25 50,70 51,40 50,70 50,25 50,00
Pwm [kKW]: N/A 23,52 19,20 12,48 19,20 23,52 N/A

Peso [KW]: 24,27 24,23 19,29 12,41 19,30 24,24 40,89
APgeo/Pw [%]: N/A 1,78 0,23 0,18 0,25 1,80 N/A

Limit AP/P1imin: * 10 % of Pemax

Graph of Measurement 1.: Active power output > 80% Pemax

50000 52
40000 wmm———____ R
—_— e o
30000 [
= 505 I
o L
20000
10000 295
0 49
T AN N AN N dOO~NI M-Im0
A O OO0 OO W OO INININNND OO OO OLWm
A AN N <IN OMNOOODO A AN NMS W OSSN O O
™ N
P[W] limit+ limit- F[Hz]
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Graph of Measurement 2.:Active power output 40% and 60% after freezing > 80% P,
45000 52
40000

51.5
35000
30000 51
e — =
3 : — 505 3
O 20000 — r_.‘— 9}
i
15000 50
10000
— 49.5
5000
0 49
AN N OO A NN OOWN AN AW A NN O N S
N ™NO S0 AN OoN OO MmUWOOSEMNS o S 0N W
A T AN AN AN OO N S <END NN O OO~
P [W] limit+ limit- Frequ [Hz]

Graph of power gradient:

45000 50.3
40000 50.25
35000 50.2
30000 50.15
25000 50.1
20000 = 50.05
15000 50

10000 49.95
5000 49.9
0 49.85

oMM ANOOWOUMNONS T ANOOOMONS -0 AN OO

NN O0OoO AN MWL NOOANMOWLNOOOANSWLNOOOAN

A A AT A AT AN NN AN NN OO O NN S S

P [W] limit+ limit- Frequ [Hz]
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Test:
The test is conducted for two powers. First, the test must start at a power =100% Pemax ("Measurement 1"),
and in a second test, for a power 60% Pemax ("Measurement 2"). In the second test, after freezing of the Pw,
the available active power output must be increased to a value =100% Pemax, and after the network frequency

of 50,2 Hz is fallen below, the rise of the active power gradient must be recorded.

Point g) must be held until the micro-generator is again feeding in with the active power output available.

Assessment criterion:
For f = 50,2 Hz, the value of the Pwm active power currently being generated is "frozen".

a) For adjustable micro-generators when:
1) the active power reduces between measuring points b) and f) given above with the set gradient
Pwm per Hz for a increasing frequency (or rises for a frequency decreasing again).
2) the maximum active power gradient occurring in point is less than the configured maximum active
power per minute
3) the reaction value of the setpoint determined by the gradient characteristic curve does not differ
from Pemax by more than £ 10%.
4) the settling time is equal or below 2 s with an intentional delay set to zero

b) For partly adjustable micro-generators
1) when they behave as in a) within their adjustment range, and
2) when, outside the adjustable range, the power fed in on leaving the adjustment range remains
constant until shutdown. Shutdown must be no later than at 51,5 Hz.

Note:
The test method refer to clause 5.4.5 of VDE V 0124-100:2020-06.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.



Page 78 of 221 Report No.: ZEM-ESH-P21123571

182
BUREAU
VERITAS

Clause Test requirement Test procedure according Result
standard
4.7.2.2 Capabilities - P
Setpoint control modes (Q setpoint mode or Cos @ | FGW TG3, Revision 25,
4.7.2.3.2 . P
setpoint mode) clause 4.2.2
FGW TG3, Revision 25,
4.7.2.3.3 | Voltage related control modes (Q (U) controls) clause 4.2 5 P
VDE V 0124-100:2020-06,
4.7.2.3.4 | Power related Control mode (cos ¢ (P) controls) clause 5.4.8.3 P
Voltage related active power reduction (P(U) CEl 0-21:2019-04, Annex
4.7.3 =]
controls) B.1.3.1
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4.7.2.2 Capabilities P
4.7.2.3.2 Fix control modes (Q setpoint mode)
iMars XG40KTR
Inductive reactive power absorbation
Power-BIN Active power Reactive power Power factor (cos Voltage
(%] (kW] [kVar] ?) [V]
0-10 2,16 19,37 0,1110 230,09
10-20 6,24 19,41 0,3059 230,14
20- 30 10,08 19,36 0,4619 230,22
30-40 14,36 19,55 0,5922 230,24
40 - 50 18,19 19,51 0,6819 230,28
50 - 60 21,97 19,48 0,7482 230,31
60 - 70 26,08 19,46 0,8015 230,35
70 -80 30,18 19,42 0,8409 230,38
80-90 34,03 19,37 0,8689 230,43
90 - 100 37,88 19,33 0,8907 230,49
Capacitive reactive power supply
Power-BIN Active power Reactive power Power factor (cos Voltage
[%] (kW] [kVar] ?) (V]
0-10 1,98 -19,25 0,1037 230,02
10-20 6,12 -19,24 0,3043 230,08
20-30 10,52 -19,21 0,4802 230,17
30-40 14,14 -19,25 0,5922 230,19
40-50 18,27 -19,13 0,6905 230,21
50 - 60 22,17 -19,14 0,7568 230,27
60— 70 26,26 -19,17 0,8079 230,31
70-280 29,86 -19,13 0,8419 230,35
80-90 34,28 -19,19 0,8725 230,43
90 - 100 38,25 -19,26 0,8937 230,44
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Reactive power supply with set point Q=0
Power-BIN Active power Reactive power Power factor (cos Voltage
[%] [kW] [kVar] ?) [V]
0-10 1,86 0,88 0,9899 230,26
10-20 6,02 0,85 0,9901 230,25
20- 30 10,19 0,84 0,9965 230,34
30-40 14,08 0,86 0,9980 230,38
40 -50 18,33 0,90 0,9987 230,41
50 - 60 22,22 0,96 0,9990 230,47
60 - 70 26,37 1,01 0,9992 230,53
70-80 30,58 1,11 0,9993 230,56
80 -90 34,55 1,17 0,9994 230,61
90 - 100 38,73 1,21 0,9994 230,62
Note:
The reactive power must be 48,43% or more at the 10 levels.
The inverter was power derated of 10% of the nominal output power.
Diagram of the reactive power provision dependencies
Reactive power capability
60
L 4 L 4 L 4 L L L 4 L 4 L 4
40
20
g ¢ OQmax
g 0 .
g 0 20 40 60 80 100 Qmin
-20 Q=0
-40
-60
P/Pn(%)
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Assessment criterion:

The power factor resulting in each of the measurement points between 10 % and 90 % of the nominal
power is equal or lower than 0,90 both in over excited and under excited operation.

The settling time shall be less than one minute.

Reactive power capability shall be provided with an accuracy of + 2 % Smax above 10%Smax, and
reactive power is less than 10%Smax while S is less than 10%Smax.

I Reguirement

[Z=] Design freedom area

) Further requirement
in some countries

|
-0,484 Py +0,484 Py

vo
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4.7.2.2 Capabilities P
4.7.2.3.2 Fix control modes (PF setpoint mode)
iMars XG40KTR
Inductive reactive power absorbation cos ¢ =-0,9
Power-BIN Active power Reactive power Power factor [cos Voltage
(%] (kW] [kVar] ¢l [V]
0-10 2,01 0,89 0,8996 230,08
10-20 6,29 -3,02 0,9016 230,16
20- 30 9,85 -4,73 0,9015 230,17
30-40 13,98 -6,73 0,9009 230,21
40 - 50 18,08 -8,55 0,9038 230,24
50 - 60 22,14 -10,28 0,9070 230,26
60 - 70 26,01 -12,34 0,9033 230,32
70 -80 29,91 -14,07 0,9048 230,33
80-90 33,75 -15,78 0,9059 230,37
90 - 100 38,09 -17,69 0,9069 230,43
Capacitive reactive power supply cos ¢ = 0,9
Power-BIN Active power Reactive power Power factor [cos Voltage
[%0] (kW] [kVar] ¢l (V]
0-10 2,92 1,41 0,8996 230,11
10-20 6,17 2,88 0,9059 230,17
20-30 10,06 4,88 0,8996 230,21
30-40 13,93 6,63 0,9028 230,24
40-50 17,96 8,26 0,9084 230,24
50 - 60 22,06 10,33 0,9056 230,31
60— 70 25,98 12,08 0,9066 230,36
70-280 30,06 13,93 0,9072 230,40
80-90 33,92 15,81 0,9062 230,41
90 - 100 38,02 17,83 0,9054 230,46
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Reactive power supply with set point cos ¢ = 1

were recorded.

200 ms

Power-BIN Active power Reactive power Power factor [cos Voltage
[%] [kW] [kVvar] ?] [V]
0-10 1,86 0,88 0,9899 230,26
10-20 6,02 0,85 0,9901 230,25
20- 30 10,19 0,84 0,9965 230,34
30-40 14,08 0,86 0,9980 230,38
40-50 18,33 0,90 0,9987 230,41
50 - 60 22,22 0,96 0,9990 230,47
60-70 26,37 1,01 0,9992 230,53
70-80 30,58 1,11 0,9993 230,56
80-90 34,55 1,17 0,9994 230,61
90 - 100 38,73 1,21 0,9994 230,62
Note

a) 1 min-average-values were calculated using measurements at the basic frequency in a period of 200 ms.
b) For each of the 10 active power levels, at least 3 under excited and 3 over excited reactive power levels

¢) 1 min-average-values were calculated using voltage measurements at the basic frequency in a period of

Diagram of the reactive power provision dependencies

Q/Pn{%)

50
40
30
20
10

-10
-20
-30
-40
-50

Reactive power capability

¢
0 200

40 60

P/Pn(%)

& Omax

80 100

Qmin

0=0
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VERITAS

Assessment criterion:

The power factor resulting in each of the measurement points between 10 % and 90 % of the nominal power is
equal or lower than 0,90 both in over excited and under excited operation.

The settling time shall be less than one minute.

Reactive power capability shall be provided with an accuracy of + 2 % Smax above 10%Smax, and reactive
power is less than 10%Smax while S is less than 10%Smax.

P
1,08,

I Reguirement

nax

[ZZ] Design freedom area

3 Further requirement
in some countries

|
- 0,484 Py + 0,484 Py

vo
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4.7.2.2 Capabilities -
Q Response time
Test result: Reaction time
No. |Steps Time [s] Result:
1 Reaction time Q=0 to Qmin (100% test) 6,6 P
2 Reaction time Qmin to Qmax (100% test) 9,2 P
3 Reaction time Qmax to Q=0 (100% test) 6,0 P
4, Reaction time Q=0 to Qmin (50% test) 6,4 P
5 Reaction time Qmin to Qmax (50% test) 8,6 P
6 Reaction time Qmax to Q=0 (50% test) 6,6 P

Graph: 100%
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Graph: Q=0to Qmin
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Graph: Qmax to Q=0
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Note:

Two test should be performed. At 50%Pn and 100%Pn
- AQ=15% Sn
- Max response time 10s
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4.7.2.2 Capabilities P

4.7.2.3.3 Voltage related control modes (Q (U) controls)

iMars XG40KTR

Qmin reactive power in accordance to standard characteristic curve Q = f(V)

P/Pn Vac [V] P/Pn [%)] Vac [V] Q [Var] Q [Var] AQ
Set point measured measured expected [%]

< 20% 1,07Vn 14,90 246,07 -38,52 =0(<+2.5%Pn) 0,10

< 20% 1,09Vn 14,94 250,67 -10,58 =0(<+2.5%Pn) 0,03

< 20%-30% 1,09Vn 25,11 250,70 -9055,15 -0.5Qmin 1,58
40% 1,09Vn 40,29 250,66 -9680,23 -0.5Qmin 0,01
50% 1,09vVn 50,69 250,70 -9739,20 -0.5Qmin 0,13
60% 1,09vVn 60,48 250,66 -9784,76 -0.5Qmin 0,25
70% 1,09Vn 71,39 250,68 -9844,58 -0.5Qmin 0,40
80% 1,09vVn 81,38 250,32 -9463,53 -0.5Qmin 0,56
90% 1,09Vn 91,41 250,37 -9515,91 -0.50min 0,43
100% 1,09Vn 101,81 250,41 -9566,37 -0.50min 0,30
100% 1,1Vn 97,47 253,27 -19324,84 -Qmin 0,12
100%-10% 1,1Vn 17,80 253,06 -18913,14 -Qmin 1,15
<5% 1,1Vn 4,48 253,13 71,11 |=0(<%2.5%Pn) 0,18

Qmax reactive power in accordance to standard characteristic curve Q = f(V)

P/Pn Vac [V] P/Pn [%] Vac [V] Q [Var] Q [Var] AQ
Set point measured measured expected [%]

< 20% 0,93Vn 15,09 213,89 -152,19 ~0(<x2.5%Pn) 0,38

< 20% 0,91Vn 15,02 209,29 -163,87 ~0(<x2.5%Pn) 0,41

< 20%-30% 0,91Vn 25,74 209,35 9423,72 0.5Qmax 0,66
40% 0,91Vn 40,79 209,33 9497,84 0.5Qmax 0,47
50% 0,91Vn 51,36 209,37 9567,95 0.5Qmax 0,30
60% 0,91Vn 61,12 209,32 9529,03 0.5Qmax 0,39
70% 0,91Vn 71,45 209,32 9496,60 0.5Qmax 0,47
80% 0,91Vn 81,97 209,32 9441.,47 0.5Qmax 0,61
90% 0,91Vn 91,77 209,31 9403,29 0.5Qmax 0,71
*100% 0,91Vn 93,06 209,27 9408,85 0.5Qmax 0,69
*100% 0,90Vn 89,16 206,87 19177,40 Qmax 0,49
100%-10% 0,90Vn 15,32 207,02 19633,55 Qmax 0,65
<5% 0,90Vn 4,60 206,95 -100,51 =~0(<x2.5%Pn) 0,25
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4.7.2.2 Capabilities P

4.7.2.3.3 Voltage related control modes (Q (U) controls)

iMars XG40KTR

Note: *means Pn can’t be reached because of the output current limit
Plog in/out: 5%Pn - Vlog in: 94% Un / 106% Un
The output power was reduced by 10%

The dynamic accuracy shall be in accordance with Figure 15 with a maximum tolerance of +/- 5% of PD plus a
time delay of up to 3 seconds deviating from an ideal first order filter response.

Assessment criterion:

The test method was performed like the Q(U) clause B1.2.6 of CEIO-21 but with different voltage points and
log in and log values for P

The value measured for each set point to the set value is AQ <+ 5 %PD
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4.7.2.2 Capabilities o)
4.7.2.3.4 Power related Control mode (cos ¢ (P) controls)

Test a): iMars XG40KTR

P / Pemax [%0] 10 20 30 40 50 60 70 80 90 100
30 s mean value 20% to 100% Pemax

U [V]: N/A | 230,26 | 230,39 | 230,42 | 230,46 | 230,47 | 230,52 | 230,58 | 230,66 | 230,68
Peso [KW]: N/A 8,12 12,06 16,05 | 19,97 | 23,90 | 28,16 | 32,21 | 36,08 | 40,19
Pe3o of Pemax [%0]: N/A | 20,31 30,14 | 40,12 | 49,93 | 59,75 | 70,40 | 80,54 | 90,21 | 100,47
Qeso [KVAT]: N/A 0,79 0,86 0,93 1,07 4,90 8,24 11,66 | 15,30 | 19,21
COS @Ez0: N/A | 0,9952 | 0,9975 | 0,9983 | 0,9986 | 0,9797 | 0,9597 | 0,9403 | 0,9207 | 0,9022
COS Psetpoint Of Pe3o: N/A | 1,0000 | 1,0000 | 1,0000 | 1,0000 | 0,9800 | 0,9600 | 0,9400 | 0,9200 | 0,9000
Limit cos @ e30: COS Qsetpoint = 0,01

Test b): iMars XG40KTR

P / Pemax [%0] 100 90 80 70 60 50 40 30 20 10
30 s mean value |100% to 20% Pemax

U [VI]: 230,68 | 230,63 | 230,61 | 230,50 | 230,50 | 230,39 | 230,38 | 230,30 | 230,27 | N/A
Peso [KW]: 40,28 | 36,06 | 32,11 | 28,16 | 23,97 | 19,94 | 16,06 | 12,07 | 8,15 N/A
Peso of Pemax [%]: | 100,70 | 90,16 | 80,27 | 70,41 | 59,92 | 49,84 | 40,16 | 30,18 | 20,39 N/A
Qeso [kVATr]: 19,29 | 15,30 | 11,64 8,26 4,91 1,02 0,95 0,85 0,81 N/A
COS (PE3o0: 0,9019 | 0,9206 | 0,9402 | 0,9596 | 0,9796 | 0,9987 | 0,9982 | 0,9975 | 0,9951 N/A
oo e of 0,9000 | 0,9200 | 0,9400 | 0,9600 | 0,9800 | 1,0000 | 1,0000 | 1,0000 |1,0000| N/A

Limit cos @ e30:

COS Psetpoint = 0,01
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Test: iMars XG40KTR

Graph of cos @(P): Test a)

Cos phi curve 20%100%
45
1. 0100
P 40
1 . * *
0.9900 [A-9952 0 9973 0,9983 0. 9986 1 35
1 30
0. 9700
o
o 125 R
< 7
a o
@ 0.9500 190 %
(o] =
15
0. 9300
¢ 110
4 9207
0.9100 r
15
90221
0.8900 ° - * - - - - - 0
20% 30% 40% 50% 60% 70% 80% 90% 100%
P/Pn
‘ 4 cos_phi Cos phi_setpoint Limit: cos phi(+®) Limit: cos phi(-) === Active power Reactive power = - P_setpoint
Graph of cos @(P): Test b)
Cos phi curve 100%20%
45
1. 0100
1 1 40
> *
- 3
0.9900 L 0. 9987 0.9982 35
30
0. 9700
5 8
= 25 £
a o
g 0. 9500 20 E
Ps] =
15
0. 9300
10
3
0. 9100
5
0. 8900 : - - - - - -0
20% 30% 40% 50% 60% 70% 80% 90% 100%
P/Pn
4 cos phi Cos phi_setpoint Limit: cos phi(+) Limit: cos phi(-) —=&#—Active power Reactive power — - P_setpoint
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Test:

Test 1: Using the standard characteristic curve increases the active power from 20% Pemax in increments of
10% Pemax to Pemax. The test is carried out in reverse.

Test 2: Using the standard characteristic curve increases the active power from 20% Pemax to 50% Pemax and
to Pemax. The test is carried out in reverse. After the PGU has settled, the end value reached is
determined as a 30 s mean value.

Characteristic curve cos @ (F)
cos g A

R e

over-exched

under-excied

0,90,667)

) Depending on Sp .-

Assessment criterion:

Test 1. cos ¢ accuracy cos ¢ (£0,01)
Test 2: cos ¢ accuracy cos ¢ (£0,02)

For the test to be passed, the cos ¢ setpoint from the active power must be measured at the terminals of the
PGU within a settling time of 10 s.

Note:
The test method refer to clause 5.4.8.3 of VDE V 0124-100:2020-06
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4.7.3 \Voltage related active power reduction (P(U) function)

Model: iMars XG40KTR

Test result:
a) threshold -2%Un b) threshold +2%Un c¢) threshold-2% Un
(108%Un) (112%Un) (108% Un)
Active power
P [kKW] 40,77 7,74 40,78
vac [V] 249,79 258,25 249,79
measured
45000 260
40000 258
35000 256
30000 254
5 25000 252 S
& 20000 -—--—4 250 >

15000 248
10000 | 246
5000 244

0 242

- T M~ oMW O 0 e~ Om g = B B e = = I T
TR IRl RRYERR3IENREER
P [W] limit+ U [V]
Note:

Test method refer CEl 0-21:2019-04, Annex B.1.3.1.

a) Set the voltage to 2% Un lower than the activation threshold stated by the manufacturer.

b) Set the voltage back to 2% Un lower than the activation threshold. Check that the active power will return
to the value consistent with the power available from the primary source or simulated.

¢) within 5 min from the moment of application of the voltage 2% of the activation threshold declared by the
manufacturer, verify that the active power supplied by the inverter has been reduced to a value not
exceeding 20% * Pn;

In order to avoid disconnection due to overvoltage protection (see 4.9.2.3 and 4.9.2.4), generating

plants/units are allowed to reduce active power output as a function of this rising voltage. The final

implemented logic can be chosen by the manufacturer. Nevertheless, this logic shall not cause steps or

oscillations in the output power. (Default 3s (=33%Pemax /second at 100%Pemax change)
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EN 50549-1:2019: Power quality

Clause Test requirement Test pr_ocedure Result
according standard
4.8 EMC and power quality - P
. o EN 61000-3-2,
Harmonic current emission EN 61000-3-12 P
Harmonic current emission IEC 61000-4-7 P
Switching operations IEC 61400-21 P
. . EN 61000-3-3,
Voltage fluctuation and flicker EN 61000-3-11. P
Flicker and voltage fluctuations IEC 61400-21 N/A
o EN 50438, Annex
DC injection D.3.10 P
Immunity to voltage dips and short interruptions G99-1_4:2019 P
Unbalance g8E0124—100(2020- p
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-12)
Test: iMars XG40KTR
Watts [W] 13374,0
Vrms [V] 230,84
Arms [A] 57,99
Frequency [Hz] 50
: Current Magnitude [A Harmonic current
REFIIORIE at 100% ra?ed outp[ut] o] Phase limit EN 61000-3-12,
order n Fundamental
power [%0]
1st 57,9782 -- L1 Phase -
2nd 0,2541 0,4388 L1 Phase 8,00
3rd 0,1054 0,1820 L1 Phase N/A
4th 0,1349 0,2330 L1 Phase 4,00
5th 0,5993 1,0351 L1 Phase 10,70
6th 0,1084 0,1872 L1 Phase 2,67
7th 0,4481 0,7740 L1 Phase 7,20
8th 0,0905 0,1564 L1 Phase 2,00
9th 0,0567 0,0980 L1 Phase N/A
10th 0,0270 0,0467 L1 Phase 1,60
11th 0,1333 0,2302 L1 Phase 3,10
12th 0,0362 0,0626 L1 Phase 1,33
13th 0,1021 0,1764 L1 Phase 2,00
14th 0,0340 0,0587 L1 Phase N/A
15th 0,0387 0,0668 L1 Phase N/A
16th 0,0264 0,0455 L1 Phase N/A
17th 0,0632 0,1091 L1 Phase N/A
18th 0,1114 0,1925 L1 Phase N/A
19th 0,0671 0,1160 L1 Phase N/A
20th 0,0379 0,0654 L1 Phase N/A
21th 0,0113 0,0195 L1 Phase N/A
22th 0,0831 0,1436 L1 Phase N/A
23th 0,0748 0,1293 L1 Phase N/A
24th 0,1884 0,3253 L1 Phase N/A
25th 0,0799 0,1380 L1 Phase N/A
26th 0,1246 0,2151 L1 Phase N/A
27th 0,0217 0,0375 L1 Phase N/A
28th 0,1072 0,1852 L1 Phase N/A
29th 0,1056 0,1825 L1 Phase N/A
30th 0,2456 0,4243 L1 Phase N/A
31th 0,0928 0,1603 L1 Phase N/A
32th 0,1408 0,2432 L1 Phase N/A
33th 0,0217 0,0375 L1 Phase N/A
34th 0,0368 0,0635 L1 Phase N/A
35th 0,0490 0,0847 L1 Phase N/A
36th 0,1159 0,2002 L1 Phase N/A
37th 0,0264 0,0457 L1 Phase N/A
38th 0,0815 0,1408 L1 Phase N/A
39th 0,0143 0,0247 L1 Phase N/A
40th 0,0341 0,0589 L1 Phase N/A
THD4o -- 1,6755 L1 Phase 5%
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VERITAS

4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-12)
Test: iMars XG40KTR
Watts [W] 13396,8
Vrms [V] 230,82
Arms [A] 58,20
Frequency [Hz] 50,00
: Current Magnitude [A Harmonic current
REFIIORIE at 100% ra?ed outp[ut] o] Phase limit EN61000-3-12
order n Fundamental
power [%0]
1st 58,1857 -- L2 Phase -
2nd 0,1834 0,3167 L2 Phase 8,00
3rd 0,0796 0,1376 L2 Phase N/A
4th 0,1665 0,2876 L2 Phase 4,00
5th 0,6355 1,0977 L2 Phase 10,70
6th 0,0421 0,0727 L2 Phase 2,67
7th 0,4125 0,7124 L2 Phase 7,20
8th 0,0801 0,1383 L2 Phase 2,00
9th 0,0681 0,1176 L2 Phase N/A
10th 0,0299 0,0517 L2 Phase 1,60
11th 0,1442 0,2491 L2 Phase 3,10
12th 0,0227 0,0392 L2 Phase 1,33
13th 0,1050 0,1813 L2 Phase 2,00
14th 0,0306 0,0528 L2 Phase N/A
15th 0,0163 0,0282 L2 Phase N/A
16th 0,0369 0,0637 L2 Phase N/A
17th 0,0408 0,0705 L2 Phase N/A
18th 0,0311 0,0537 L2 Phase N/A
19th 0,0773 0,1335 L2 Phase N/A
20th 0,0384 0,0662 L2 Phase N/A
21th 0,0105 0,0181 L2 Phase N/A
22th 0,0795 0,1373 L2 Phase N/A
23th 0,0451 0,0780 L2 Phase N/A
24th 0,1080 0,1866 L2 Phase N/A
25th 0,0906 0,1565 L2 Phase N/A
26th 0,0862 0,1489 L2 Phase N/A
27th 0,0283 0,0488 L2 Phase N/A
28th 0,1538 0,2657 L2 Phase N/A
29th 0,0695 0,1201 L2 Phase N/A
30th 0,0368 0,0636 L2 Phase N/A
31th 0,0674 0,1165 L2 Phase N/A
32th 0,1669 0,2882 L2 Phase N/A
33th 0,0248 0,0429 L2 Phase N/A
34th 0,0314 0,0542 L2 Phase N/A
35th 0,0645 0,1114 L2 Phase N/A
36th 0,0611 0,1056 L2 Phase N/A
37th 0,0468 0,0808 L2 Phase N/A
38th 0,0884 0,1527 L2 Phase N/A
39th 0,0305 0,0527 L2 Phase N/A
40th 0,0758 0,1309 L2 Phase N/A
THD4o -- 1,5691 L2 Phase 5%
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VERITAS

4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-12)
Test: iMars XG40KTR
Watts [W] 13396,8
vrms [V] 230,92
Arms [A] 58,07
Frequency [Hz] 50,00
: Current Magnitude [A Harmonic current
REFIIORIE at 100% ra?ed outp[ut] o] Phase limit EN61000-3-12
order n Fundamental
power [%0]
1st 58,0487 -- L3 Phase -
2nd 0,1717 0,2965 L3 Phase 8,00
3rd 0,1056 0,1824 L3 Phase N/A
4th 0,0904 0,1562 L3 Phase 4,00
5th 0,7253 1,2527 L3 Phase 10,70
6th 0,0978 0,1689 L3 Phase 2,67
7th 0,3258 0,5627 L3 Phase 7,20
8th 0,0315 0,0545 L3 Phase 2,00
9th 0,0213 0,0368 L3 Phase N/A
10th 0,0258 0,0446 L3 Phase 1,60
11th 0,1579 0,2726 L3 Phase 3,10
12th 0,0330 0,0570 L3 Phase 1,33
13th 0,0582 0,1006 L3 Phase 2,00
14th 0,0347 0,0600 L3 Phase N/A
15th 0,0337 0,0582 L3 Phase N/A
16th 0,0465 0,0802 L3 Phase N/A
17th 0,0536 0,0926 L3 Phase N/A
18th 0,0902 0,1558 L3 Phase N/A
19th 0,0655 0,1131 L3 Phase N/A
20th 0,0411 0,0710 L3 Phase N/A
21th 0,0086 0,0149 L3 Phase N/A
22th 0,0766 0,1323 L3 Phase N/A
23th 0,0525 0,0908 L3 Phase N/A
24th 0,1071 0,1850 L3 Phase N/A
25th 0,0720 0,1243 L3 Phase N/A
26th 0,1393 0,2406 L3 Phase N/A
27th 0,0473 0,0816 L3 Phase N/A
28th 0,1395 0,2409 L3 Phase N/A
29th 0,0993 0,1714 L3 Phase N/A
30th 0,2235 0,3859 L3 Phase N/A
31th 0,0874 0,1509 L3 Phase N/A
32th 0,1114 0,1924 L3 Phase N/A
33th 0,0125 0,0216 L3 Phase N/A
34th 0,0564 0,0974 L3 Phase N/A
35th 0,0387 0,0668 L3 Phase N/A
36th 0,0733 0,1266 L3 Phase N/A
37th 0,0380 0,0656 L3 Phase N/A
38th 0,0769 0,1328 L3 Phase N/A
39th 0,0242 0,0418 L3 Phase N/A
40th 0,0582 0,1005 L3 Phase N/A
THD4o -- 1,6489 L3 Phase 5%
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4.8

EMC and power quality
Harmonic current emission (EN 61000-4-7)

P

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE 0817-4-
7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz must be
conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test: iMars XG40KTR

Harmonics-phase L1

PIP.[%]] O 10 20 30 40 50 60 70 80 90 100
Order o6 | 1% | 1% | 1[%] | 1[%] | 1[%] | [[%] | (1% | [[%] | (o] | I1[%]
1 4,869 |9,969 |20,407 |30,153 |40,091 |49,843 |59,973 |70,075 |79,810 |89,691 |100,135
2 0,212 |0,245 |0,267 |0,311 |0,441 |0,355 |0,382 |0,467 |0,530 |0,556 |0,439
3 0,073 |0,078 |0,087 |0,090 |0,111 |0,107 |0,125 |0,125 |0,114 |0,138 |0,182
4 0,050 |0,061 |0,098 |0,139 |0,203 |0,185 |0,207 |0,213 |0,250 |0,276 |0,233
5 0,439 |0,302 |0,134 0,302 |0,462 |0,584 |0,724 |0,854 |0,903 |1,051 |1,035
6 0,045 |0,048 |0,093 |0,133 |0,170 |0,203 |0,219 |0,238 |0,223 |0,212 |0,187
7 0,311 |0,383 |0,177 |0,186 |0,289 |0,357 |0,385 |0,424 |0,547 |0,581 |0,774
8 0,019 |0,040 |0,054 |0,085 |0,110 |0,128 |0,138 |0,149 |0,158 |0,177 |0,156
9 0,058 |0,056 |0,049 |0,056 |0,064 |0,071 |0,079 |0,088 0,108 |0,108 |0,098
10 0,038 0,040 |0,048 |0,063 |0,101 |0,083 |0,070 |0,056 |0,047 |0,045 |0,047
11 0,056 |0,043 |0,044 |0,085 |0,148 |0,157 |0,158 |0,174 |0,210 |0,238 |0,230
12 0,023 0,040 |0,046 |0,065 |0,082 |0,087 |0,073 |0,058 |0,039 |0,037 |0,063
13 0,064 0,094 |0,030 |0,039 |0,083 |0,086 |0,068 |0,063 |0,073 |0,111 |0,176
14 0,010 0,023 |0,025 |0,039 |0,032 |0,031 0,029 |0,020 |0,027 |0,042 |0,059
15 0,011 |0,013 |0,015 |0,018 |0,026 |0,023 |0,026 |0,029 |0,037 |0,054 |0,067
16 0,022 0,027 |0,029 |0,018 |0,040 |0,035 |0,034 |0,032 |0,036 |0,036 |0,046
17 0,039 0,079 |0,104 |0,058 |0,092 |0,105 |0,113 |0,108 |0,105 |0,107 |0,109
18 0,013 |0,015 |0,017 |0,018 |0,030 |0,035 0,032 |0,056 |0,098 |0,150 |0,192
19 0,040 0,014 |0,038 |0,063 |0,069 |0,091 |0,113 |0,133 0,130 |0,119 |0,116
20 0,011 |0,010 |0,015 |0,032 |0,047 |0,049 |0,042 |0,049 |0,057 |0,061 |0,065
21 0,012 |0,013 |0,017 |0,022 |0,029 |0,025 [0,020 |0,022 |0,026 |0,019 |0,020
22 0,010 |0,021 |0,053 |0,097 |0,124 |0,153 |0,179 |0,212 |0,261 |0,247 |0,144
23 0,035 |0,035 |0,083 |0,096 |0,112 |0,145 |0,142 |0,115 |0,119 |0,149 |0,129
24 0,023 |0,062 |0,127 |0,197 |0,269 |0,330 |0,396 |0,455 |0,516 |0,475 |0,325
25 0,032 |0,071 |0,083 |0,112 |0,124 |0,142 |0,137 |0,123 |0,122 |0,152 |0,138
26 0,014 |0,030 |0,066 |0,096 |0,120 |0,145 |0,168 |0,193 |0,210 |0,219 |0,215
27 0,008 0,008 |0,010 |0,013 |0,012 |0,012 0,010 |0,022 |0,031 |0,036 |0,037
28 0,016 |0,018 |0,018 |0,013 |0,024 |0,047 |0,087 |0,117 |0,158 |0,183 |0,185
29 0,026 0,043 |0,034 |0,039 |0,041 |0,058 |0,077 |0,097 |0,145 |0,180 |0,182
30 0,023 |0,022 |0,015 |0,021 |0,052 |0,104 |0,164 |0,223 |0,287 |0,360 |0,424
31 0,019 |0,014 |0,034 |0,044 |0,055 |0,093 |0,119 |0,155 |0,186 |0,186 |0,160
32 0,010 |0,006 |0,015 |0,028 |0,050 |0,082 |0,105 |0,139 |0,168 |0,201 |0,243
33 0,011 |0,008 |0,010 |0,010 |0,009 |0,014 0,016 |0,021 |0,025 |0,025 |0,037
34 0,020 0,023 |0,039 |0,054 |0,071 |0,070 |0,067 |0,055 0,031 |0,031 |0,063
35 0,029 |0,015 |0,019 |0,018 |0,031 |0,033 |0,031 |0,036 |0,041 |0,060 |0,085
36 0,019 |0,033 |0,060 |0,079 |0,087 |0,087 |0,071 |0,059 |0,059 |0,121 |0,200
37 0,022 |0,044 |0,042 |0,035 |0,042 |0,055 |0,054 |0,040 |0,027 |0,023 |0,046
38 0,014 |0,020 |0,028 |0,035 |0,037 |0,024 |0,023 |0,027 |0,050 |0,076 |0,141
39 0,006 |0,006 |0,008 |0,009 |0,011 |0,015 |0,013 |0,014 |0,017 |0,018 |0,025
40 0,031 |0,023 |0,034 |0,038 |0,051 |0,054 |0,069 |0,066 |0,081 |0,055 |0,059
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4.8

EMC and power quality
Harmonic current emission (EN 61000-4-7)

P

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE 0817-4-
7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz must be
conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test: iMars XG40KTR

Harmonics-phase L2

PIP.[%]| O 10 20 30 40 50 60 70 80 90 100
Order o6 | (%] | (%] | 1[%] | 1[%] | 1% | ([ | 1[%] | 1[%] | 1[%] | I[%]
1 4,891 10,018 |20,357 |30,228 |39,967 |49,813 |59,560 |70,012 |79,163 |89,487 |100,493
2 0,195 |0,202 |0,260 |0,306 |0,252 |0,349 |0,385 |0,373 |0,287 |0,328 |0,317
3 0,039 |0,050 |0,050 |0,087 |0,075 |0,112 |0,112 |0,147 |0,150 |0,114 |0,138
4 0,061 |0,084 |0,100 |0,132 |0,132 |0,175 |0,191 |0,201 |0,198 |0,202 |0,288
5 0,412 |0,270 |0,095 |0,242 |0,433 |0,564 |0,658 |0,721 |0,830 |0,960 |1,098
6 0,046 |0,045 0,060 |0,062 |0,056 |0,065 |0,070 |0,062 |0,064 |0,063 |0,073
7 0,226 0,292 |0,053 |0,203 |0,254 |0,367 |0,427 |0,542 |0,584 |0,630 |0,712
8 0,032 |0,047 |0,048 |0,063 |0,0900 |0,109 |0,127 |0,138 |0,143 |0,137 |0,138
9 0,064 |0,059 |0,061 |0,073 |0,085 |0,096 |0,112 |0,117 |0,116 |0,131 |0,118
10 0,032 |0,030 0,036 |0,053 |0,067 |0,075 |0,072 |0,063 |0,050 |0,046 |0,052
11 0,054 |0,057 0,042 |0,123 |0,184 |0,191 |0,179 |0,192 |0,214 |0,237 |0,249
12 0,025 |0,026 0,020 |0,026 |0,026 |0,027 |0,030 |0,027 |0,030 |0,032 |0,039
13 0,078 |0,124 0,050 |0,089 |0,111 |0,114 |0,105 |0,102 |0,109 |0,141 |0,181
14 0,021 |0,027 0,034 |0,037 |0,040 |0,045 |0,039 |0,030 |0,024 |0,032 |0,053
15 0,012 |0,013 0,014 |0,016 |0,012 |0,011 |0,014 |0,015 |0,018 |0,030 |0,028
16 0,023 |0,023 0,020 |0,029 |0,028 |0,038 |0,035 |0,028 |0,022 |0,041 |0,064
17 0,036 |0,085 |0,110 |0,099 |0,112 |0,131 |0,124 |0,123 |0,107 |0,078 |0,070
18 0,015 |0,019 0,022 |0,025 |0,032 |0,047 |0,050 |0,052 |0,053 |0,052 |0,054
19 0,046 |0,017 0,045 |0,059 |0,080 |0,090 |0,121 |0,140 |0,145 |0,142 |0,134
20 0,014 |0,016 0,021 |0,027 |0,048 |0,056 |0,056 |0,044 |0,028 |0,044 |0,066
21 0,007 |0,000 0,010 |0,015 |0,020 |0,020 |0,020 |0,021 |0,023 |0,018 |0,018
22 0,012 |0,026 0,052 |0,088 |0,134 |0,172 |0,215 |0,247 |0,273 |0,264 |0,137
23 0,039 |0,030 0,067 |0,070 |0,076 |0,109 |0,114 |0,091 |0,083 |0,095 |0,078
24 0,015 |0,015 |0,031 |0,040 |0,053 |0,081 |0,107 |0,132 |0,174 |0,244 |0,187
25 0,037 |0,072 0,073 |0,096 |0,103 |0,122 |0,127 |0,117 |0,125 |0,163 |0,156
26 0,016 |0,032 0,064 |0,101 |0,131 |0,161 |0,193 |0,203 |0,206 |0,202 |0,149
27 0,006 |0,005 0,007 |0,010 |0,010 |0,014 |0,011 |0,024 |0,028 |0,035 |0,049
28 0,014 |0,015 |0,018 |0,013 |0,011 |0,028 |0,055 |0,093 |0,130 |0,192 |0,266
29 0,018 |0,029 |0,016 |0,014 |0,019 |0,019 0,023 |0,031 |0,053 |0,089 |0,120
30 0,013 |0,021 0,023 |0,037 |0,038 |0,051 |0,043 |0,063 |0,057 |0,051 |0,064
31 0,022 |0,015 0,032 |0,040 |0,055 |0,077 |0,102 |0,132 |0,156 |0,162 |0,116
32 0,012 |0,007 0,008 |0,021 |0,052 |0,089 |0,120 |0,173 |0,213 |0,264 |0,288
33 0,007 |0,006 0,007 |0,010 |0,013 |0,019 |0,017 |0,027 |0,033 |0,031 |0,043
34 0,016 |0,020 0,045 |0,065 |0,074 |0,085 |0,093 |0,109 |0,096 |0,074 |0,054
35 0,028 |0,018 0,032 |0,033 |0,0561 |0,065 |0,072 |0,093 |0,106 |0,110 |0,111
36 0,010 |0,008 0,017 |0,027 |0,037 |0,047 |0,048 |0,068 |0,076 |0,089 |0,106
37 0,022 |0,045 0,039 |0,031 |0,041 |0,038 |0,038 |0,031 |0,037 |0,052 |0,081
38 0,011 |0,013 0,024 |0,034 |0,035 |0,022 |0,019 |0,027 |0,058 |0,110 |0,153
39 0,010 |0,007 0,009 |0,009 |0,008 |0,008 |0,009 |0,011 |0,015 |0,042 |0,053
40 0,024 |0,026 0,038 |0,056 |0,050 |0,061 |0,076 |0,080 |0,101 |0,128 |0,131
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4.8

EMC and power quality
Harmonic current emission (EN 61000-4-7)

P

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE 0817-4-
7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz must be
conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test: iMars XG40KTR

Harmonics-phase L3

PIP.[%]] O 10 20 30 40 50 60 70 80 90 100
Order o6 | 1% | 1% | 1[%] | 1[%] | 1[%] | [[%] | (1% | [[%] | (o] | I1[%]
1 4,809 |9,903 |20,423 |30,199 |40,071 |50,057 |59,940 |70,313 |79,728 |90,151 |100,257
2 0,186 |0,225 |0,197 |0,275 |0,295 |0,241 |0,256 |0,260 |0,369 |0,354 |0,296
3 0,044 |0,047 |0,044 |0,043 |0,064 |0,081 |0,083 |0,081 |0,133 |0,113 |0,182
4 0,050 |0,070 |0,084 |0,096 |0,162 |0,156 |0,148 |0,173 |0,193 |0,172 |0,156
5 0,383 |0,253 |0,165 |0,415 |0,5593 |0,653 |0,838 |0,937 0,983 |1,172 |1,253
6 0,047 |0,047 |0,057 |0,086 |0,125 |0,166 |0,176 |0,195 |0,189 |0,173 |0,169
7 0,275 |0,332 |0,111 |0,049 |0,101 |0,253 |0,270 |0,353 |0,475 |0,464 |0,563
8 0,025 |0,030 |0,033 |0,053 |0,065 |0,075 |0,074 |0,071 |0,063 |0,056 |0,054
9 0,024 |0,023 |0,026 |0,031 |0,033 |0,037 |0,042 |0,052 |0,047 |0,040 |0,037
10 0,032 |0,046 |0,045 |0,060 |0,076 |0,073 |0,070 |0,067 |0,067 |0,049 |0,045
11 0,036 |0,058 |0,048 |0,134 |0,181 |0,197 |0,206 |0,227 |0,258 |0,249 |0,273
12 0,021 0,023 |0,047 |0,061 |0,067 |0,074 |0,063 |0,051 |0,038 |0,037 |0,057
13 0,098 |0,116 |0,046 |0,092 |0,106 |0,114 |0,078 |0,054 |0,050 |0,082 |0,101
14 0,017 |0,023 |0,029 |0,031 |0,029 |0,030 |0,025 |0,022 |0,026 |0,049 |0,060
15 0,006 |0,010 |0,009 |0,011 |0,014 |0,016 |0,015 |0,019 |0,024 |0,038 |0,058
16 0,018 |0,023 |0,024 |0,020 |0,020 |0,019 |0,017 |0,022 |0,036 |0,064 |0,080
17 0,047 |0,083 |0,108 |0,105 |0,108 |0,122 0,120 |0,104 |0,090 |0,087 |0,093
18 0,017 |0,017 |0,017 |0,027 |0,052 |0,060 |0,070 |0,074 |0,097 |0,127 |0,156
19 0,051 |0,008 |0,042 |0,045 |0,069 |0,087 |0,115 |0,130 |0,125 |0,119 |0,113
20 0,014 |0,015 |0,016 |0,034 |0,041 |0,048 0,033 |0,021 0,031 |0,061 |0,071
21 0,000 |0,010 |0,016 |0,023 |0,026 |0,024 |0,021 |0,016 |0,021 |0,024 |0,015
22 0,012 0,023 |0,054 |0,097 |0,141 |0,185 |0,228 |0,277 |0,284 |0,236 |0,132
23 0,037 |0,026 |0,056 |0,063 |0,072 |0,113 |0,116 |0,111 |0,114 |0,123 |0,091
24 0,025 |0,053 |0,109 |0,175 |0,228 |0,284 |0,331 |0,376 |0,366 |0,251 |0,185
25 0,026 |0,061 |0,067 |0,091 |0,105 |0,120 |0,116 |0,116 |0,109 |0,111 |0,124
26 0,017 |0,033 |0,066 |0,098 |0,128 |0,148 |0,179 |0,194 0,210 |0,231 |0,241
27 0,006 |0,006 |0,007 |0,008 |0,008 |0,008 |0,014 |0,033 |0,052 |0,074 |0,082
28 0,011 |0,019 |0,025 |0,014 |0,027 |0,044 |0,070 |0,105 |0,138 |0,186 |0,241
29 0,026 0,041 |0,028 |0,041 |0,046 |0,057 |0,080 |0,105 0,129 |0,161 |0,171
30 0,018 |0,018 |0,021 |0,029 |0,051 |0,086 |0,145 |0,187 |0,244 |0,321 |0,386
31 0,014 |0,008 |0,022 |0,036 |0,046 |0,073 |0,092 |0,128 |0,151 |0,167 |0,151
32 0,012 |0,007 |0,011 |0,019 |0,045 |0,066 |0,100 |0,115 |0,146 |0,175 |0,192
33 0,006 0,008 |0,009 |0,009 |0,010 |0,012 0,013 |0,022 |0,026 |0,016 |0,022
34 0,019 |0,024 |0,027 |0,059 |0,077 |0,075 |0,079 |0,075 |0,073 |0,083 |0,097
35 0,028 0,019 |0,033 |0,047 |0,065 |0,071 |0,082 |0,088 |0,085 |0,073 |0,067
36 0,028 0,040 |0,061 |0,083 |0,094 |0,095 |0,087 |0,068 |0,029 |0,056 |0,127
37 0,024 |0,044 |0,048 |0,048 |0,060 |0,072 |0,074 |0,061 |0,056 |0,049 |0,066
38 0,012 |0,016 |0,027 |0,038 |0,035 |0,033 |0,024 |0,018 |0,052 |0,094 |0,133
39 0,009 0,010 |0,011 |0,014 |0,015 |0,017 |0,019 |0,023 |0,027 |0,034 |0,042
40 0,056 |0,060 |0,038 |0,083 |0,046 |0,076 |0,080 |0,051 |0,106 |0,094 |0,100
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Test: iMars XG40KTR

Interharmonics-phase L1

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f[Hz] ] | 1% | [[%] | 1[%] | 1% | [[%] | 1[%] | 1[%] | [[%] | 1[%] | |[%]
75 0,040 |0,071 |0,058 |0,059 |0,073 |0,065 |0,094 |0,071 |0,109 |0,098 |0,115
125 0,027 |0,029 |0,035 |0,040 |0,057 |0,046 |0,048 |0,050 |0,071 |0,059 |0,067
175 0,020 |0,022 0,026 |0,032 |0,036 |0,033 |0,038 |0,035 |0,047 |0,046 |0,050
225 0,015 |0,019 |0,018 |0,021 |0,030 |0,024 |0,027 |0,028 |0,041 |0,040 |0,041
275 0,022 |0,015 |0,023 |0,019 |0,025 |0,024 |0,027 |0,026 |0,033 |0,032 |0,042
325 0,016 |0,016 |0,014 |0,017 |0,021 |0,020 |0,018 [0,023 |0,030 |0,030 |0,035
375 0,012 |0,015 |0,013 |0,017 |0,018 |0,018 |0,020 |0,018 |0,023 |0,027 |0,030
425 0,013 |0,014 |0,013 |0,016 |0,018 |0,017 |0,019 |0,018 |0,024 |0,024 |0,030
475 0,020 |0,024 |0,017 |0,025 |0,030 |0,022 |0,031 |0,043 |0,036 |0,032 |0,034
525 0,014 |0,016 |0,015 |0,020 |0,021 |0,022 |0,022 |0,017 |0,028 |0,030 |0,027
575 0,021 |0,016 |0,025 |0,016 |0,026 |0,026 |0,030 |0,023 |0,031 |0,021 |0,048
625 0,008 |0,012 |0,011 |0,015 |0,016 |0,014 |0,018 |0,017 |0,021 [0,020 |0,021
675 0,008 |0,011 |0,012 |0,014 |0,014 |0,016 |0,013 |0,014 |0,015 [0,020 |0,021
725 0,008 |0,009 |0,012 |0,013 |0,013 |0,015 |0,015 |0,014 |0,016 |0,015 |0,019
775 0,015 |0,019 |0,016 |0,021 |0,022 |0,018 |0,022 |0,026 |0,023 |0,018 |0,022
825 0,007 |0,009 |0,014 |0,017 |0,018 |0,019 |0,018 |0,015 |0,016 |0,019 |0,017
875 0,010 |0,010 |0,017 |0,020 |0,024 |0,020 |0,019 |0,017 |0,015 |0,015 |0,016
925 0,007 |0,010 |0,015 |0,019 |0,024 |0,024 |0,021 |0,017 |0,016 |0,014 |0,014
975 0,007 |0,009 |0,015 |0,020 |0,022 |0,025 |0,021 |0,021 |0,015 |0,014 |0,015
1025 0,006 |0,008 |0,013 |0,018 |0,022 |0,026 |0,023 |0,022 |0,022 |0,016 |0,015
1075 0,006 |0,008 |0,011 |0,016 |0,018 |0,022 |0,023 |0,021 |0,026 |0,019 |0,016
1125 0,005 |0,008 |0,010 |0,013 |0,016 |0,020 |0,022 |0,024 |0,025 |0,023 |0,025
1175 0,006 |0,007 |0,008 |0,013 |0,012 |0,013 |0,015 |0,019 |0,027 |0,023 |0,029
1225 0,005 |0,007 |0,007 |0,010 |0,012 |0,014 |0,014 |0,016 |0,020 |0,024 |0,034
1275 0,005 |0,006 |0,007 |0,010 |0,010 |0,011 |0,012 |0,013 |0,016 |0,020 |0,030
1325 0,005 |0,006 |0,008 |0,010 |0,010 |0,011 |0,011 |0,012 |0,015 |0,018 |0,030
1375 0,005 |0,006 |0,007 |0,009 |0,009 |0,009 |0,009 |0,012 |0,013 |0,015 |0,024
1425 0,006 |0,007 |0,007 |0,009 |0,010 |0,010 |0,010 |0,012 |0,016 |0,016 |0,024
1475 0,005 |0,006 |0,007 |0,008 |0,008 |0,008 |0,010 |0,012 |0,011 |0,016 |0,026
1525 0,006 |0,007 |0,007 |0,009 |0,010 |0,009 |0,010 |0,012 |0,014 |0,016 |0,024
1575 0,005 |0,005 |0,006 |0,007 |0,009 |0,009 |0,009 [0,010 |0,011 |0,016 |0,025
1625 0,006 |0,006 |0,006 |0,008 |0,010 |0,009 |0,009 |0,011 |0,013 |0,016 |0,021
1675 0,006 |0,006 |0,007 |0,008 |0,007 |0,008 |0,010 |0,011 |0,010 |0,013 |0,018
1725 0,005 |0,006 |0,007 |0,008 |0,008 |0,009 |0,009 |0,010 |0,012 |0,015 |0,022
1775 0,005 |0,005 |0,006 |0,007 |0,008 |0,008 |0,008 |0,011 |0,011 |0,013 |0,022
1825 0,005 |0,006 |0,007 |0,008 |0,010 |0,009 |0,008 |0,012 |0,012 |0,012 |0,022
1875 0,005 |0,005 |0,007 |0,007 |0,008 |0,008 |0,009 |0,008 |0,009 |0,012 |0,019
1925 0,005 |0,005 |0,008 |0,007 |0,009 |0,009 |0,008 [0,009 |0,013 |0,013 |0,021
1975 0,008 |0,006 |0,007 |0,009 |0,008 |0,009 |0,008 [0,009 |0,011 |0,010 |0,022
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Test: iMars XG40KTR

Interharmonics-phase L2

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f[Hz] ] | 1% | [[%] | 1[%] | 1% | [[%] | 1[%] | 1[%] | [[%] | 1[%] | |[%]
75 0,050 |0,090 |0,056 |0,087 |0,060 |0,065 |0,072 |0,099 |0,093 |0,095 |0,107
125 0,037 |0,037 |0,025 |0,036 |0,032 |0,033 |0,036 |0,051 |0,044 |0,044 |0,052
175 0,025 |0,025 |0,025 |0,027 |0,027 |0,025 |0,029 |0,035 |0,033 |0,031 |0,038
225 0,022 |0,022 |0,020 |0,022 |0,024 |0,025 |0,029 |0,034 |0,034 |0,030 |0,037
275 0,022 |0,023 |0,020 |0,024 |0,022 |0,026 |0,024 |0,025 |0,029 |0,025 |0,040
325 0,016 |0,017 |0,016 |0,021 |0,019 |0,020 |0,019 |0,021 |0,025 |0,024 |0,032
375 0,014 |0,016 |0,012 |0,017 |0,017 |0,018 |0,017 |0,021 |0,024 |0,020 |0,028
425 0,014 |0,017 |0,014 |0,017 |0,015 |0,018 |0,019 |0,019 |0,019 [0,020 |0,028
475 0,018 |0,024 |0,027 |0,019 |0,022 |0,023 |0,029 |0,027 |0,036 |0,030 |0,035
525 0,016 |0,016 |0,013 |0,020 |0,018 |0,019 |0,018 |0,026 |0,020 |0,028 |0,026
575 0,017 |0,023 |0,019 |0,025 |0,021 |0,031 |0,025 |0,023 |0,029 |0,027 |0,047
625 0,009 |0,012 |0,013 |0,015 |0,015 |0,015 |0,014 |0,017 |0,017 |0,016 |0,020
675 0,009 |0,011 |0,011 |0,013 |0,015 |0,015 |0,014 |0,017 |0,014 |0,017 |0,020
725 0,008 |0,010 |0,011 |0,012 |0,013 |0,015 |0,014 |0,014 |0,015 |0,015 |0,019
775 0,012 |0,016 |0,020 |0,015 |0,017 |0,018 |0,021 |0,018 |0,024 |0,018 |0,019
825 0,006 |0,009 |0,013 |0,015 |0,016 |0,017 |0,015 |0,016 |0,013 |0,015 |0,015
875 0,010 |0,011 |0,015 |0,019 |0,019 |0,021 |0,019 |0,017 |0,015 |0,013 |0,015
925 0,006 |0,009 |0,014 |0,019 |0,022 |0,024 |0,019 |0,018 |0,016 |0,012 |0,014
975 0,005 |0,009 |0,013 |0,021 |0,023 |0,025 |0,022 |0,021 |0,015 |0,014 |0,013
1025 0,006 |0,008 |0,013 |0,018 |0,023 |0,024 |0,023 |0,023 |0,020 |0,014 |0,014
1075 0,006 |0,008 |0,010 |0,015 |0,017 |0,023 |0,024 |0,022 |0,027 |0,019 |0,015
1125 0,006 |0,008 |0,009 |0,012 |0,015 |0,018 |0,017 |0,023 |0,025 |0,019 |0,023
1175 0,006 |0,007 |0,008 |0,010 |0,012 |0,015 |0,015 |0,020 |0,027 |0,022 |0,030
1225 0,007 |0,008 0,008 |0,010 |0,011 |0,014 |0,014 |0,015 |0,021 |0,021 |0,034
1275 0,006 |0,007 |0,007 |0,009 |0,010 |0,011 |0,011 |0,013 |0,015 |0,016 |0,038
1325 0,007 |0,007 |0,009 |0,009 |0,011 |0,013 |0,012 |0,014 |0,015 |0,016 |0,030
1375 0,006 |0,007 |0,007 |0,008 |0,008 |0,009 |0,009 |0,013 |0,013 |0,014 |0,025
1425 0,007 |0,009 0,009 |0,011 |0,011 |0,012 |0,012 |0,015 |0,015 |0,017 |0,028
1475 0,005 |0,007 |0,006 |0,007 |0,008 |0,009 |0,009 |0,013 |0,012 |0,016 |0,024
1525 0,007 |0,008 |0,008 |0,010 |0,009 |0,011 |0,012 |0,015 |0,014 |0,016 |0,025
1575 0,005 |0,006 |0,006 |0,007 |0,008 |0,007 |0,008 |0,010 |0,011 |0,013 |0,024
1625 0,007 |0,008 |0,009 |0,009 |0,009 |0,011 |0,011 |0,014 |0,012 |0,014 |0,028
1675 0,005 |0,005 |0,006 |0,006 |0,007 |0,008 |0,008 |0,012 |0,010 |0,013 |0,024
1725 0,008 |0,008 |0,010 |0,009 |0,009 |0,011 |0,012 |0,016 |0,013 |0,014 |0,027
1775 0,005 |0,005 |0,006 |0,007 |0,007 |0,007 |0,007 |0,011 |0,010 |0,011 |0,027
1825 0,007 |0,008 |0,009 |0,009 |0,008 |0,011 |0,011 |0,014 |0,015 |0,014 |0,029
1875 0,005 |0,005 |0,006 |0,007 |0,007 |0,007 |0,007 |0,009 |0,010 |0,011 |0,027
1925 0,007 |0,008 |0,010 |0,009 |0,009 |0,011 |0,011 |0,013 |0,013 |0,014 |0,028
1975 0,006 |0,005 |0,007 |0,007 |0,009 |0,009 |0,007 |0,010 |0,010 |0,010 |0,027
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Test: iMars XG40KTR

Interharmonics-phase L3

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f[Hz] ] | 1% | [[%] | 1[%] | 1% | [[%] | 1[%] | 1[%] | [[%] | 1[%] | |[%]
75 0,061 |0,085 |0,052 |0,068 |0,068 |0,077 |0,071 |0,145 |0,095 |0,075 |0,124
125 0,033 |0,033 |0,036 |0,039 |0,048 |0,045 |0,044 |0,066 |0,052 |0,041 |0,073
175 0,027 |0,023 |0,024 |0,027 |0,028 |0,027 |0,025 |0,034 |0,037 |0,029 |0,047
225 0,021 |0,020 |0,017 |0,021 |0,023 |0,022 |0,023 |0,033 |0,031 |0,031 |0,039
275 0,025 |0,020 |0,019 |0,022 |0,025 |0,028 |0,030 |0,033 |0,031 |0,027 |0,045
325 0,017 |0,020 |0,017 |0,018 |0,020 |0,021 |0,021 |0,031 |0,028 |0,026 |0,039
375 0,016 |0,015 |0,012 |0,016 |0,018 |0,016 |0,019 |0,023 |0,023 |0,023 |0,029
425 0,013 |0,016 |0,013 |0,014 |0,018 |0,020 |0,019 |0,022 |0,021 [0,020 |0,029
475 0,018 |0,029 |0,028 |0,025 |0,022 |0,023 |0,029 |0,030 |0,040 |0,032 |0,035
525 0,015 |0,017 |0,014 |0,020 |0,020 |0,018 |0,018 |0,026 |0,023 |0,029 |0,028
575 0,022 |0,019 |0,018 |0,020 |0,023 |0,034 |0,031 |0,024 |0,024 |0,024 |0,049
625 0,011 |0,015 |0,012 |0,013 |0,015 |0,014 |0,017 |0,018 |0,018 |0,016 |0,023
675 0,010 |0,011 |0,010 |0,013 |0,015 |0,014 |0,014 |0,018 |0,016 |0,018 |0,020
725 0,008 |0,011 |0,012 |0,014 |0,014 |0,014 |0,016 |0,017 |0,015 |0,014 |0,021
775 0,013 |0,021 |0,023 |0,020 |0,020 |0,019 |0,021 |0,021 |0,027 |0,021 |0,021
825 0,007 |0,010 |0,012 |0,015 |0,018 |0,018 |0,015 |0,018 |0,015 |0,016 |0,018
875 0,010 |0,011 |0,014 |0,017 |0,021 |0,023 |0,020 |0,019 |0,016 |0,012 |0,016
925 0,007 |0,011 |0,012 |0,020 |0,023 |0,023 |0,022 |0,021 |0,017 |0,013 |0,014
975 0,007 |0,010 |0,014 |0,019 |0,024 |0,023 |0,022 |0,021 |0,019 |0,012 |0,014
1025 0,007 |0,009 |0,013 |0,018 |0,020 |0,022 |0,022 |0,022 |0,020 |0,013 |0,013
1075 0,006 |0,008 |0,011 |0,015 |0,019 |0,024 |0,022 |0,030 |0,028 |0,018 |0,017
1125 0,006 |0,009 |0,009 |0,012 |0,017 |0,018 |0,021 |0,023 |0,027 |0,019 |0,025
1175 0,006 |0,007 |0,008 |0,010 |0,012 |0,017 |0,014 |0,027 |0,028 |0,022 |0,032
1225 0,007 |0,008 |0,008 |0,011 |0,010 |0,014 |0,013 |0,021 |0,023 |0,021 |0,033
1275 0,006 |0,007 |0,008 |0,008 |0,010 |0,010 |0,011 |0,014 |0,016 |0,017 |0,037
1325 0,008 |0,007 |0,008 |0,009 |0,011 0,011 |0,012 |0,018 |0,013 |0,016 |0,029
1375 0,006 |0,007 |0,006 |0,008 |0,009 |0,009 |0,010 |0,016 |0,015 |0,016 |0,028
1425 0,007 |0,008 0,007 |0,009 |0,010 |0,010 |0,009 |0,017 |0,014 |0,015 |0,025
1475 0,006 |0,006 |0,006 |0,007 |0,008 |0,009 |0,008 |0,017 |0,015 |0,015 |0,026
1525 0,008 |0,008 |0,008 |0,010 |0,010 |0,010 |0,010 |0,015 |0,015 |0,015 |0,026
1575 0,005 |0,006 |0,006 |0,007 |0,008 |0,009 |0,008 |0,014 |0,012 |0,015 |0,022
1625 0,007 |0,008 |0,008 |0,009 |0,009 |0,009 |0,009 |0,014 |0,012 |0,014 |0,021
1675 0,005 |0,006 |0,006 |0,007 |0,008 |0,009 |0,007 |0,014 |0,011 |0,012 |0,023
1725 0,007 |0,008 |0,007 |0,009 |0,010 |0,012 |0,009 |0,016 |0,013 |0,013 |0,023
1775 0,005 |0,006 |0,006 |0,007 |0,008 |0,008 |0,008 |0,015 |0,011 |0,011 |0,024
1825 0,008 |0,008 |0,007 |0,009 |0,010 |0,009 |0,009 |0,012 |0,012 |0,013 |0,022
1875 0,005 |0,006 |0,006 |0,007 |0,007 |0,008 |0,007 |0,014 |0,011 |0,009 |0,022
1925 0,006 |0,008 |0,007 |0,008 |0,008 |0,009 |0,009 |0,010 |0,013 |0,012 |0,024
1975 0,006 |0,008 |0,006 |0,007 |0,010 |0,013 |0,007 |0,024 |0,013 |0,010 |0,022
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VERITAS

Test: iMars XG40KTR

Higher Frequencies-phase L1

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [kHz] 6] | 1% | 1[%] | [[%] | 1[%] | 1[%] | [[%] | /%] | 1[%] | [[%] | I[%]
2,1 0,031 |0,037 |0,054 |0,046 |0,058 |0,081 |0,084 |0,098 |0,123 |0,120 |0,165
2,3 0,037 |0,042 |0,056 |0,070 |0,074 |0,076 |0,075 |0,063 |0,072 |0,069 |0,096
2,5 0,024 |0,033 |0,049 |0,074 |0,094 |0,104 |0,097 |0,082 |0,084 |0,133 |0,184
2,7 0,016 |0,017 |0,021 |0,026 |0,045 |0,075 |0,112 |0,137 |0,143 |0,122 |0,124
2,9 0,015 |0,019 |0,023 |0,037 |0,057 |0,081 |0,105 |0,120 |0,124 |0,109 |0,115
3,1 0,020 |0,021 0,021 |0,028 |0,030 |0,036 |0,053 |0,077 |0,119 |0,170 |0,181
3,3 0,019 |0,018 0,022 |0,023 |0,027 |0,033 |0,040 |0,054 |0,066 |0,074 |0,077
3,5 0,022 |0,023 |0,025 |0,025 |0,027 |0,033 |0,037 |0,054 |0,062 |0,076 |0,137
3,7 0,021 |0,023 |0,027 |0,029 |0,027 |0,032 |0,035 |0,042 |0,046 |0,052 |0,105
3,9 0,019 |0,020 |0,022 |0,023 |0,024 |0,028 |0,031 |0,040 |0,067 |0,080 |0,121
4.1 0,013 |0,015 |0,017 |0,016 |0,017 |0,020 |0,022 |0,024 |0,034 |0,056 |0,154
4,3 0,017 |0,017 |0,019 |0,018 |0,022 |0,022 |0,024 |0,027 |0,028 |0,039 |0,097
4,5 0,014 |0,016 |0,015 |0,016 |0,015 |0,016 |0,021 |0,019 [0,022 |0,026 |0,032
4,7 0,009 |0,010 |0,011 |0,009 |0,011 |0,011 |0,014 |0,013 |0,013 |0,013 |0,017
4,9 0,008 |0,010 |0,011 |0,009 |0,010 |0,011 |0,014 |0,013 |0,012 |0,013 |0,015
5,1 0,007 |0,009 |0,009 |0,008 |0,009 |0,008 |0,011 |0,013 |0,009 |0,008 |0,011
5,3 0,006 |0,009 |0,010 |0,009 |0,010 |0,010 |0,012 |0,016 |0,015 |0,014 |0,015
5,5 0,007 |0,010 |0,013 |0,013 |0,014 |0,014 |0,015 |0,015 |0,014 |0,013 |0,014
5,7 0,011 |0,014 |0,013 |0,013 |0,013 |0,013 |0,014 |0,016 |0,015 |0,013 |0,011
5,9 0,010 |0,013 |0,013 |0,012 |0,009 |0,009 |0,009 |0,012 |0,011 |0,009 |0,009
6,1 0,006 |0,010 |0,009 |0,008 |0,007 |0,007 |0,008 |0,012 |0,010 |0,009 |0,010
6,3 0,006 |0,009 |0,008 |0,008 |0,008 |0,007 |0,008 |0,012 |0,010 |0,008 |0,008
6,5 0,005 |0,008 |0,008 |0,008 |0,007 |0,006 |0,007 |0,011 |0,010 |0,007 |0,007
6,7 0,006 |0,008 |0,008 |0,008 |0,007 |0,007 |0,007 |0,010 |0,011 |0,008 |0,008
6,9 0,006 |0,007 |0,009 |0,009 |0,008 |0,007 |0,007 |0,011 |0,011 |0,010 |0,008
7.1 0,005 |0,006 |0,008 |0,008 |0,006 |0,006 |0,006 |0,009 |0,010 |0,007 |0,007
7.3 0,004 |0,006 |0,008 |0,008 |0,007 |0,006 |0,006 |0,009 |0,010 |0,007 |0,007
7,5 0,008 |0,010 0,010 |0,011 |0,009 |0,009 |0,009 |0,011 |0,012 |0,009 |0,011
7,7 0,018 |0,016 |0,017 |0,017 |0,018 |0,019 |0,017 |0,019 |0,019 |0,020 |0,016
7.9 0,017 |0,017 |0,016 |0,017 |0,016 |0,018 |0,017 |0,019 |0,019 |0,020 |0,018
8,1 0,009 |0,009 0,012 |0,011 |0,011 |0,009 |0,011 |0,011 |0,014 |0,010 |0,009
8,3 0,005 |0,005 |0,008 |0,009 |0,008 |0,007 |0,007 |0,010 |0,012 |0,010 |0,009
8,5 0,008 |0,008 0,010 |0,011 |0,010 |0,009 |0,010 |0,011 |0,013 |0,010 |0,009
8,7 0,012 |0,012 |0,013 |0,014 |0,013 |0,013 |0,014 |0,014 |0,015 |0,013 |0,014
8,9 0,009 |0,009 0,010 |0,010 |0,009 |0,009 |0,009 |0,010 |0,012 |0,009 |0,009

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.




Page 105 of 221 Report No.: ZEM-ESH-P21123571

VERITAS

Test: iMars XG40KTR

Higher Frequencies-phase L2

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [kHz] 6] | 1% | 1[%] | [[%] | 1[%] | 1[%] | [[%] | /%] | 1[%] | [[%] | I[%]
2,1 0,027 |0,031 |0,045 |0,054 |0,063 |0,073 |0,079 |0,101 |0,107 |0,131 |0,129
2,3 0,037 |0,039 |0,052 |0,070 |0,076 |0,076 |0,076 |0,069 |0,069 |0,066 |0,095
2,5 0,026 |0,031 |0,043 |0,056 |0,070 |0,085 |0,092 |0,098 |0,101 |0,125 |0,141
2,7 0,016 |0,017 |0,022 |0,022 |0,025 |0,039 |0,053 |0,072 |0,096 |0,111 |0,133
2,9 0,014 |0,018 0,022 |0,031 |0,038 |0,049 |0,065 |0,082 |0,093 |0,098 |0,078
3,1 0,018 |0,019 |0,017 |0,023 |0,024 |0,029 |0,033 |0,046 |0,066 |0,091 |0,107
3,3 0,019 |0,018 |0,018 |0,021 |0,024 |0,024 |0,022 |0,024 |0,022 |0,030 |0,072
3,5 0,019 |0,020 0,022 |0,029 |0,031 |0,035 |0,039 |0,043 |0,044 |0,056 |0,198
3,7 0,021 |0,022 |0,024 |0,026 |0,030 |0,031 |0,035 |0,039 |0,043 |0,058 |0,178
3,9 0,020 |0,020 |0,021 |0,023 |0,022 |0,022 |0,027 |0,036 |0,044 |0,061 |0,112
4.1 0,013 |0,013 |0,014 |0,016 |0,016 |0,017 |0,019 |0,023 |0,031 |0,051 |0,135
4,3 0,017 |0,017 |0,018 |0,019 |0,019 |0,021 |0,021 |0,027 |0,026 |0,034 |0,053
4,5 0,015 |0,015 |0,013 |0,014 |0,016 |0,014 |0,017 |0,017 |0,017 |0,020 |0,025
4,7 0,008 |0,009 |0,009 |0,009 |0,009 |0,009 |0,010 |0,011 |0,011 |0,011 |0,013
4,9 0,008 |0,009 |0,008 |0,009 |0,009 |0,009 |0,010 |0,012 |0,010 |0,010 |0,013
5.1 0,007 |0,008 |0,007 |0,007 |0,007 |0,007 |0,008 |0,010 |0,007 |0,008 |0,009
5,3 0,006 |0,007 |0,007 |0,007 |0,007 |0,007 |0,008 [0,010 |0,009 |0,009 |0,010
5,5 0,006 |0,007 |0,007 |0,008 |0,008 |0,008 |0,009 |0,010 |0,009 |0,010 |0,009
5,7 0,007 |0,008 |0,008 |0,008 |0,008 |0,008 |0,009 |0,011 |0,009 |0,008 |0,010
5,9 0,007 |0,007 |0,008 |0,007 |0,006 |0,007 |0,007 |0,009 |0,007 |0,008 |0,008
6,1 0,005 |0,006 |0,006 |0,006 |0,006 |0,005 |0,006 |0,008 |0,007 |0,007 |0,007
6,3 0,005 |0,006 |0,006 |0,006 |0,006 |0,006 |0,007 |0,009 |0,007 |0,007 |0,007
6,5 0,005 |0,005 |0,005 |0,005 |0,005 |0,005 |0,006 |0,008 |0,007 |0,006 |0,007
6,7 0,006 |0,006 |0,006 |0,006 |0,006 |0,006 |0,006 |0,008 |0,007 |0,008 |0,007
6,9 0,005 |0,007 |0,006 |0,006 |0,006 |0,006 |0,006 |0,008 |0,007 |0,008 |0,008
7.1 0,004 |0,005 |0,005 |0,005 |0,005 |0,005 |0,005 |0,007 |0,006 |0,006 |0,006
7.3 0,004 |0,005 |0,005 |0,005 |0,005 |0,005 |0,005 |0,007 |0,006 |0,006 |0,007
7,5 0,007 |0,009 0,008 |0,008 |0,007 |0,007 |0,008 |0,009 |0,009 |0,008 |0,008
7,7 0,013 |0,013 |0,015 |0,014 |0,014 |0,016 |0,014 |0,017 |0,014 |0,015 |0,016
7.9 0,013 |0,014 |0,015 |0,015 |0,013 |0,016 |0,015 |0,018 |0,015 |0,015 |0,016
8,1 0,008 |0,008 |0,007 |0,008 |0,009 |0,007 |0,008 |0,009 |0,009 |0,009 |0,010
8,3 0,004 |0,005 |0,005 |0,005 |0,005 |0,005 |0,005 |0,008 |0,007 |0,008 |0,008
8,5 0,007 |0,007 |0,007 |0,007 |0,007 |0,007 |0,007 |0,009 |0,008 |0,008 |0,009
8,7 0,012 |0,012 |0,012 |0,012 |0,013 |0,012 |0,013 |0,014 |0,014 |0,013 |0,013
8,9 0,007 |0,007 |0,007 |0,007 |0,007 |0,007 |0,008 |0,008 |0,007 |0,007 |0,008

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.




Page 106 of 221 Report No.: ZEM-ESH-P21123571

VERITAS

Test: iMars XG40KTR

Higher Frequencies-phase L3

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [kHz] '] | 1% | 1[%] | [[%] | 1[%] | 1[%] | [[%] | 1[%] | 1[%] | [[%] | I[%]
2,1 0,025 |0,037 |0,059 |0,073 |0,088 |0,075 |0,087 |0,115 |0,098 |0,141 |0,157
2,3 0,034 |0,038 |0,049 |0,065 |0,071 |0,074 |0,078 |0,096 |0,087 |0,074 |0,088
2,5 0,025 |0,030 |0,047 |0,075 |0,102 |0,116 |0,115 |0,113 |0,108 |0,124 |0,155
2,7 0,013 |0,014 |0,018 |0,024 |0,037 |0,071 |0,114 |0,151 |0,166 |0,133 |0,124
2,9 0,014 |0,016 |0,017 |0,026 |0,041 |0,065 |0,090 |0,114 |0,126 |0,121 |0,133
3,1 0,016 |0,017 |0,018 |0,023 |0,027 |0,034 |0,044 |0,062 |0,110 |0,169 |0,172
3,3 0,019 |0,017 0,020 |0,021 |0,026 |0,035 |0,042 |0,055 |0,068 |0,072 |0,098
3,5 0,019 |0,019 |0,022 |0,024 |0,027 |0,032 |0,039 |0,043 |0,055 |0,075 |0,153
3,7 0,019 |0,019 |0,023 |0,027 |0,029 |0,033 |0,033 |0,043 |0,054 |0,089 |0,148
3,9 0,020 |0,019 |0,020 |0,021 |0,023 |0,028 |0,029 |0,032 |0,048 |0,060 |0,110
4,1 0,012 |0,013 |0,014 |0,014 |0,016 |0,018 |0,021 |0,026 |0,031 |0,050 |0,115
4,3 0,016 |0,015 |0,018 |0,017 |0,019 |0,020 |0,023 |0,027 |0,029 |0,041 |0,098
4,5 0,013 |0,014 |0,014 |0,016 |0,015 |0,015 |0,016 |0,017 |0,019 |0,025 |0,035
4,7 0,008 |0,009 |0,009 |0,009 |0,010 |0,010 |0,012 |0,013 |0,012 |0,013 |0,019
4,9 0,007 |0,009 |0,009 |0,009 |0,009 |0,010 |0,012 |0,012 |0,011 |0,012 |0,018
5,1 0,006 |0,008 |0,008 |0,008 |0,008 |0,008 |0,010 |0,011 |0,009 |0,008 |0,010
5,3 0,006 |0,008 0,007 |0,007 |0,008 |0,008 |0,010 |0,012 |0,010 |0,010 |0,011
5,5 0,006 |0,008 |0,008 |0,009 |0,009 |0,009 |0,010 |0,012 |0,010 |0,010 |0,010
5,7 0,008 |0,009 |0,009 |0,009 |0,009 |0,009 |0,010 |0,013 |0,012 |0,010 |0,009
5,9 0,007 |0,009 |0,009 |0,009 |0,008 |0,007 |0,008 |0,012 |0,010 |0,009 |0,009
6,1 0,005 |0,008 |0,007 |0,007 |0,006 |0,006 |0,007 |0,010 |0,009 |0,008 |0,009
6,3 0,005 |0,008 |0,007 |0,007 |0,007 |0,006 |0,007 |0,011 |0,010 |0,008 |0,008
6,5 0,005 |0,007 |0,006 |0,007 |0,006 |0,006 |0,007 |0,010 |0,010 |0,007 |0,007
6,7 0,005 |0,007 |0,007 |0,007 |0,006 |0,006 |0,007 |0,011 |0,009 |0,009 |0,008
6,9 0,006 |0,008 |0,007 |0,007 |0,007 |0,007 |0,007 |0,012 |0,010 |0,009 |0,009
7.1 0,004 |0,006 |0,006 |0,006 |0,006 |0,006 |0,006 |0,009 |0,009 |0,008 |0,008
7.3 0,004 |0,006 |0,006 |0,007 |0,006 |0,006 |0,006 |0,009 |0,009 |0,008 |0,008
7,5 0,010 |0,011 |0,012 |0,012 |0,010 |0,010 |0,010 |0,017 |0,012 |0,011 |0,013
7,7 0,018 |0,020 |0,018 |0,018 |0,019 |0,022 |0,020 |0,020 |0,021 |0,023 |0,025
7.9 0,020 |0,020 |0,020 |0,019 |0,020 |0,022 |0,019 |0,022 |0,022 |0,021 |0,024
8,1 0,010 |0,011 |0,011 |0,011 |0,011 |0,010 |0,010 |0,012 |0,013 |0,012 |0,011
8,3 0,005 |0,005 |0,006 |0,007 |0,007 |0,006 |0,007 |0,009 |0,011 |0,010 |0,009
8,5 0,007 |0,008 |0,008 |0,009 |0,008 |0,008 |0,008 |0,011 |0,011 |0,011 |0,011
8,7 0,012 |0,012 |0,012 |0,012 |0,013 |0,012 |0,012 |0,013 |0,014 |0,015 |0,017
8,9 0,006 |0,007 |0,007 |0,008 |0,007 |0,008 |0,007 |0,010 |0,010 |0,010 |0,010
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4.8 EMC and power quality =)
Harmonic current emission (EN 61000-4-7)

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE
0817-4-7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz must
be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test: iMars XG36KTR

Harmonics-phase L1

P/P: [%] 0 10 20 30 40 50 60 70 80 90 100
Order o6 | (%] | [[%] | 1[%] | 1[%] | 1% | t[%] | ([%] | 1[%] | 1[%] | I[%]
1 5419 |10,342 |19,707 | 29,793 | 39,966 | 49,538 |59,674 | 69,715 | 79,848 89,973 | 99,847
2 0,255 |0,299 0,292 |0,342 |0,392 |0,492 |0,443 |0,454 |0,509 |0,612 |0,513
3 0,076 |0,092 |0,096 |0,101 |0,102 |0,130 |0,132 |0,130 |0,156 |0,176 |0,150
4 0,057 |0,086 |0,120 |0,122 |0,173 |0,232 |0,228 |0,231 |0,263 |0,261 |0,303
5 0,481 |0,390 |0,090 |0,314 |0,458 |0,588 |0,723 |0,908 |0,931 |[1,104 |1,111
6 0,056 |0,051 |0,082 |0,131 |0,170 |0,219 |0,243 |0,277 |0,283 |0,264 |0,292
7 0,342 |0,429 |0,209 |0,124 |0,211 |0,334 |0,375 |0,379 |0,555 |0,516 |0,718
8 0,022 |0,048 |0,049 |0,080 |0,104 |0,139 |0,158 |0,165 |0,176 |0,174 |0,192
9 0,058 |0,066 |0,063 |0,063 |0,061 |0,074 |0,079 |0,094 |0,096 |0,122 |0,110
10 0,041 |0,053 |0,044 |0,070 |0,103 |0,113 |0,104 |0,087 |0,069 |0,057 |0,059
11 0,064 |0,051 |0,042 |0,069 |0,177 |0,178 |0,177 |0,180 |0,214 |0,226 |0,259
12 0,023 |0,045 |0,046 |0,070 |0,092 0,105 |0,107 |0,098 |0,079 |0,053 |0,042
13 0,074 |0,096 |0,032 |0,054 |0,060 |0,094 |0,081 |0,065 |0,062 |0,110 |0,128
14 0,012 |0,027 |0,031 |0,030 |0,043 |0,040 |0,043 |0,033 |0,030 |0,028 |0,039
15 0,011 |0,016 |0,017 |0,017 |0,025 |0,029 |0,029 |0,026 |0,034 |0,043 |0,055
16 0,023 |0,034 |0,042 |0,033 |0,035 |0,047 |0,044 |0,035 |0,038 |0,038 |0,043
17 0,043 |0,078 |0,127 |0,095 |0,097 |0,116 |0,124 |0,118 |0,124 |0,110 |0,116
18 0,017 |0,019 |0,032 |0,024 |0,024 |0,029 |0,029 |0,034 |0,065 |0,107 |0,158
19 0,051 |0,018 |0,033 |0,033 |0,061 |0,063 |0,096 |0,138 |0,147 |0,144 |0,143
20 0,013 |0,014 |0,014 |0,027 |0,026 |0,044 |0,035 |0,048 |0,053 |0,056 |0,053
21 0,012 |0,016 |0,017 |0,028 |0,028 |0,028 |0,020 |0,020 |0,027 |0,030 |0,027
22 0,010 |0,014 |0,044 |0,080 |0,112 |0,146 |0,173 |0,216 |0,257 |0,282 |0,296
23 0,040 |0,025 |0,076 |0,090 |0,121 |0,139 |0,166 |0,156 |0,139 |0,139 |0,163
24 0,021 |0,057 |0,110 |0,185 |0,257 |0,324 |0,405 |0,477 |0,537 |0,580 |0,578
25 0,037 |0,069 |0,077 |0,119 |0,131 |0,156 |0,175 |0,160 |0,163 |0,150 |0,167
26 0,014 |0,031 |0,054 |0,091 |0,123 |0,154 |0,183 |0,214 |0,222 |0,240 |0,261
27 0,009 |0,009 |0,013 |0,012 |0,017 |0,018 |0,016 |0,013 |0,025 |0,032 |0,040
28 0,020 |0,025 |0,028 |0,023 |0,018 |0,022 |0,048 |0,085 |0,132 |0,163 |0,178
29 0,029 |0,048 |0,037 |0,047 |0,043 |0,049 |0,064 |0,081 |0,115 |0,156 |0,199
30 0,029 |0,034 |0,037 |0,028 |0,022 |0,051 |0,104 |0,169 |0,246 |0,316 |0,376
31 0,023 |0,019 |0,036 |0,039 |0,050 |0,072 |0,100 |0,131 |0,172 |0,192 |0,197
32 0,012 |0,008 |0,009 |0,017 |0,034 |0,053 |0,081 |0,115 |0,154 |0,192 |0,225
33 0,011 |0,014 |0,011 |0,010 |0,010 |0,010 |0,014 |0,015 |0,023 |0,024 |0,031
34 0,019 |0,021 |0,050 |0,058 |0,077 |0,093 |0,094 |0,092 |0,063 |0,058 |0,029
35 0,031 |0,016 |0,026 |0,021 |0,035 |0,035 |0,035 |0,045 |0,048 |0,042 |0,065
36 0,024 |0,036 |0,060 |0,088 |0,112 |0,117 |0,117 |0,106 |0,058 |0,062 |0,105
37 0,026 |0,048 |0,047 |0,038 |0,050 |0,055 |0,070 |0,066 |0,046 |0,038 |0,038
38 0,013 |0,020 |0,031 |0,043 |0,049 |0,044 |0,043 |0,028 |0,024 |0,052 |0,079
39 0,007 |0,009 |0,008 |0,012 |0,011 |0,016 |0,018 |0,023 |0,022 |0,015 |0,020
40 0,030 |0,039 |0,034 |0,037 |0,050 |0,065 |0,067 |0,067 |0,089 |0,086 |0,108
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4.8 EMC and power quality =)
Harmonic current emission (EN 61000-4-7)

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE
0817-4-7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz must
be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test: iMars XG36KTR

Harmonics-phase L2

P/P: [%] 0 10 20 30 40 50 60 70 80 90 100
Order o6 | (%] | [[%] | 1[%] | 1[%] | 1% | t[%] | ([%] | 1[%] | 1[%] | I[%]
1 5,468 |10,357 | 19,763 | 29,861 | 40,104 | 49,434 |59,517 | 69,897 | 80,034 |89,441 | 99,582
2 0,202 |0,222 0,314 |0,324 |0,278 |0,381 |0,356 |0,358 |0,337 |0,394 |0,393
3 0,035 |0,052 |0,067 |0,099 |0,089 0,109 |0,105 |0,137 |0,107 |0,202 |0,139
4 0,071 |0,086 |0,126 |0,148 |0,146 |0,176 |0,186 |0,218 |0,237 |0,267 |0,261
5 0,458 |0,350 |0,067 |0,236 |0,474 |0,523 |0,644 |0,694 |0,903 |0,895 |1,061
6 0,047 |0,049 0,071 |0,080 |0,060 |0,068 |0,071 |0,074 |0,067 |0,080 |0,082
7 0,248 |0,322 |0,162 |0,173 |0,197 |0,375 |0,435 |0,579 |0,548 |0,737 |0,715
8 0,036 |0,048 |0,052 |0,068 |0,089 |0,119 |0,131 |0,154 |0,168 |0,171 |0,178
9 0,071 |0,068 |0,072 |0,079 |0,084 |0,099 |0,110 |0,120 |0,130 |0,160 |0,146
10 0,033 |0,037 |0,039 |0,065 |0,080 |0,086 |0,084 |0,088 |0,076 |0,080 |0,065
11 0,058 |0,068 |0,055 |0,094 |0,198 |0,202 |0,205 |0,210 |0,229 |0,232 |0,271
12 0,027 |0,031 |0,024 |0,027 |0,026 |0,032 |0,032 |0,032 |0,031 |0,037 |0,038
13 0,090 |0,133 [0,050 |0,067 |0,107 |0,141 |0,123 |0,113 |0,107 |0,124 |0,149
14 0,023 |0,030 |0,042 |0,045 |0,049 |0,054 |0,055 |0,050 |0,041 |0,033 |0,035
15 0,011 |0,017 |0,015 |0,016 |0,018 |0,015 |0,017 |0,014 |0,020 |0,023 |0,031
16 0,025 |0,028 |0,033 |0,030 |0,032 |0,037 |0,036 |0,034 |0,027 |0,027 |0,039
17 0,042 |0,091 |0,131 |0,113 |0,124 0,139 |0,144 |0,150 |0,134 |0,115 |0,091
18 0,017 |0,021 |0,034 |0,023 |0,033 |0,040 |0,043 |0,047 |0,053 |0,057 |0,052
19 0,053 |0,018 |0,044 |0,043 |0,069 (0,089 |0,114 |0,139 |0,164 |0,177 |0,151
20 0,015 |0,020 |0,027 |0,025 |0,033 |0,047 |0,057 |0,057 |0,042 |0,038 |0,037
21 0,008 |0,010 |0,013 |0,018 |0,021 |0,021 |0,019 |0,018 |0,017 |0,027 |0,023
22 0,014 |0,021 |0,040 |0,075 |0,121 |0,163 |0,215 |0,259 |0,291 |0,321 |0,294
23 0,043 |0,031 |0,064 |0,072 |0,083 (0,101 |0,132 |0,119 |0,096 |0,089 |0,105
24 0,015 |0,019 |0,026 |0,041 |0,053 |0,071 |0,091 |0,129 |0,152 |0,205 |0,255
25 0,043 |0,076 |0,073 |0,102 |0,114 |0,134 |0,150 |0,145 |0,155 |0,173 |0,195
26 0,017 |0,032 |0,059 |0,097 |0,135 |0,164 |0,204 |0,228 |0,251 |0,258 |0,265
27 0,007 |0,009 |0,008 |0,008 |0,011 |0,010 |0,011 |0,019 |0,021 |0,037 |0,046
28 0,014 |0,019 |0,024 |0,026 |0,025 |0,016 |0,022 |0,053 |0,085 |0,144 |0,191
29 0,023 |0,036 |0,013 |0,019 |0,014 |0,020 |0,023 |0,023 |0,031 |0,058 |0,095
30 0,014 |0,019 |0,029 |0,041 |0,046 |0,045 |0,051 |0,072 |0,071 |0,061 |0,067
31 0,025 |0,011 |0,034 |0,035 |0,041 |0,064 |0,093 |0,117 |0,144 |0,167 |0,176
32 0,015 |0,010 |0,011 |0,009 |0,028 |0,055 |0,093 |0,139 |0,186 |0,235 |0,276
33 0,010 |0,008 |0,009 |0,009 |0,013 |0,012 |0,022 |0,024 |0,031 |0,032 |0,034
34 0,021 |0,026 |0,045 |0,069 |0,085 |0,097 |0,110 |0,120 |0,121 |0,098 |0,101
35 0,031 |0,014 |0,033 |0,029 |0,050 |0,061 |0,072 |0,087 |0,110 |0,118 |0,125
36 0,012 |0,008 |0,015 |0,019 |0,034 |0,046 |0,050 |0,071 |0,074 |0,071 |0,097
37 0,028 |0,051 |0,043 |0,030 |0,043 |0,042 |0,053 |0,041 |0,033 |0,034 |0,048
38 0,014 |0,016 |0,026 |0,037 |0,042 |0,049 |0,042 |0,024 |0,018 |0,056 |0,089
39 0,010 |0,009 |0,010 |0,010 |0,010 |0,010 |0,011 |0,011 |0,013 |0,019 |0,035
40 0,036 |0,038 |0,036 |0,045 |0,061 |0,054 |0,040 |0,069 |0,096 |0,089 |0,125
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4.8 EMC and power quality =)
Harmonic current emission (EN 61000-4-7)

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE
0817-4-7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz must
be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test: iMars XG36KTR

Harmonics-phase L3

P/P: [%] 0 10 20 30 40 50 60 70 80 90 100
Order o6 | (%] | [[%] | 1[%] | 1[%] | 1% | t[%] | ([%] | 1[%] | 1[%] | I[%]
1 5,323 |10,302 | 19,662 | 29,840 | 40,126 | 49,615 | 59,751 | 70,202 | 80,241 | 89,784 | 99,443
2 0,193 [0,230 0,225 |0,299 |0,303 |0,250 |0,290 |0,375 |0,380 |0,368 |0,408
3 0,064 |0,046 |0,042 |0,050 |0,060 |0,072 |0,079 |0,109 |0,122 |0,123 |0,127
4 0,052 |0,080 |0,092 |0,126 |0,146 |0,153 |0,194 |0,218 |0,202 |0,212 |0,199
5 0,413 |0,323 |0,071 |0,318 |0,510 |0,671 |0,820 |0,902 |1,015 |1,053 |1,323
6 0,054 |0,051 |0,051 |0,083 |0,132 |0,174 |0,196 |0,220 |0,237 |0,226 |0,210
7 0,312 |0,370 |0,153 |0,072 |0,143 |0,199 |0,288 |0,407 |0,473 |0,574 |0,494
8 0,027 |0,030 |0,044 |0,051 |0,064 (0,078 |0,090 |0,102 |0,086 |0,071 |0,066
9 0,027 |0,025 |0,025 |0,033 |0,038 |0,044 |0,045 |0,059 |0,057 |0,061 |0,040
10 0,033 |0,051 |0,057 |0,066 |0,088 |0,090 |0,100 |0,099 |0,090 |0,095 |0,067
11 0,040 |0,065 |0,075 |0,092 |0,200 |0,223 |0,223 |0,237 |0,269 |0,255 |0,297
12 0,022 |0,025 |0,052 |0,071 |0,085 |0,093 |0,095 |0,087 |0,072 |0,056 |0,038
13 0,106 |0,131 |0,071 |0,087 |0,112 |0,124 |0,108 |0,076 |0,056 |0,075 |0,077
14 0,019 |0,023 |0,035 |0,035 |0,029 |0,037 |0,040 |0,035 |0,027 |0,023 |0,043
15 0,006 |0,009 |0,012 |0,012 |0,012 |0,017 |0,016 |0,020 |0,021 |0,025 |0,042
16 0,021 |0,025 |0,033 |0,023 |0,025 |0,020 |0,021 |0,022 |0,023 |0,035 |0,055
17 0,052 |0,094 |0,144 |0,118 |0,110 |0,128 |0,133 |0,129 |0,117 |0,086 |0,096
18 0,018 |0,020 |0,023 |0,023 |0,032 |0,050 |0,058 |0,068 |0,086 |0,108 |0,133
19 0,057 |0,010 |0,033 |0,034 |0,069 |0,091 |0,112 |0,138 |0,144 |0,165 |0,137
20 0,016 |0,015 |0,021 |0,022 |0,031 |0,043 |0,037 |0,030 |0,026 |0,030 |0,063
21 0,011 |0,011 |0,016 |0,021 |0,024 |0,029 |0,026 |0,018 |0,024 |0,027 |0,026
22 0,013 |0,020 |0,044 |0,085 |0,131 |0,169 |0,227 |0,284 |0,318 |0,299 |0,283
23 0,042 |0,030 |0,055 |0,060 |0,082 |0,103 |0,129 |0,133 |0,122 |0,136 |0,118
24 0,025 |0,048 0,091 |0,156 |0,221 |0,283 |0,347 |0,405 |0,431 |0,393 |0,324
25 0,028 |0,065 |0,062 |0,095 |0,111 |0,132 |0,143 |0,152 |0,144 |0,141 |0,141
26 0,017 |0,032 |0,058 |0,096 |0,129 |0,156 |0,187 |0,209 |0,241 |0,254 |0,279
27 0,009 |0,006 |0,008 |0,011 |0,011 |0,009 |0,012 |0,020 |0,036 |0,060 |0,086
28 0,014 |0,024 |0,033 |0,034 |0,028 |0,026 |0,046 |0,083 |0,115 |0,145 |0,183
29 0,028 |0,050 |0,034 |0,047 |0,043 |0,056 |0,067 |0,089 |0,113 |0,138 |0,182
30 0,024 |0,026 |0,035 |0,033 |0,028 |0,048 |0,091 |0,142 |0,206 |0,272 |0,322
31 0,013 |0,010 |0,022 |0,029 |0,030 |0,061 |0,075 |0,104 |0,138 |0,159 |0,177
32 0,015 |0,012 |0,015 |0,012 |0,019 |0,044 |0,072 |0,096 |0,135 |0,166 |0,188
33 0,007 |0,010 |0,010 |0,011 |0,012 |0,014 |0,015 |0,021 |0,028 |0,027 |0,025
34 0,017 |0,027 |0,039 |0,061 |0,068 |0,086 |0,092 |0,091 |0,085 |0,073 |0,096
35 0,032 |0,019 |0,037 |0,044 |0,064 |0,078 |0,087 |0,100 |0,102 |0,108 |0,096
36 0,028 |0,045 |0,064 |0,098 |0,122 |0,117 |0,120 |0,108 |0,082 |0,034 |0,029
37 0,024 |0,057 |0,053 |0,050 |0,066 |0,078 |0,089 |0,083 |0,071 |0,071 |0,062
38 0,017 |0,022 |0,030 |0,050 |0,048 |0,055 |0,039 |0,036 |0,022 |0,046 |0,082
39 0,011 |0,010 |0,010 |0,012 |0,016 |0,021 |0,021 |0,022 |0,029 |0,033 |0,040
40 0,064 |0,063 |0,051 |0,037 |0,061 |0,091 |0,093 |0,097 |0,106 |0,095 |0,091
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Test: iMars XG36KTR

Interharmonics-phase L1

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f[Hz] ] | 1% | [[%] | 1[%] | 1% | [[%] | 1[%] | 1[%] | [[%] | 1[%] | |[%]
75 0,059 |0,079 |0,055 |0,079 |0,077 |0,105 |0,128 |0,108 |0,105 |0,110 |0,310
125 0,034 |0,044 0,039 |0,042 |0,050 |0,065 |0,067 |0,058 |0,068 |0,073 |0,107
175 0,026 |0,030 |0,023 |0,032 |0,029 |0,047 |0,046 |0,040 |0,043 |0,050 |0,064
225 0,021 |0,021 |0,018 |0,022 |0,024 |0,031 |0,034 |0,032 |0,040 |0,039 |0,060
275 0,021 |0,026 |0,024 |0,024 |0,024 |0,033 |0,029 |0,030 |0,035 |0,040 |0,047
325 0,018 [0,019 [0,014 |0,018 |0,021 |0,021 |0,025 |0,025 |0,030 |0,033 |0,036
375 0,017 |0,020 |0,014 |0,019 |0,019 |0,023 |0,020 |0,021 |0,021 |0,029 |0,044
425 0,013 |0,019 |0,014 |0,017 |0,017 |0,021 |0,019 |0,021 |0,026 |0,027 |0,037
475 0,023 |0,027 |0,024 |0,025 |0,023 |0,029 |0,037 |0,032 |0,042 |0,032 |0,044
525 0,015 |0,018 |0,018 |0,022 |0,025 |0,024 |0,023 |0,020 |0,024 |0,033 |0,035
575 0,020 |0,025 |0,026 |0,022 |0,024 |0,025 |0,020 |0,036 |0,031 |0,035 |0,040
625 0,011 |0,013 |0,013 |0,014 |0,015 |0,018 |0,021 |0,017 |0,020 |0,019 |0,029
675 0,010 |0,012 |0,012 |0,017 |0,016 |0,018 |0,017 |0,017 |0,018 |0,019 |0,024
725 0,008 |0,011 |0,011 |0,015 |0,016 |0,017 |0,015 |0,016 |0,019 |0,016 |0,021
775 0,018 |0,019 |0,019 |0,021 |0,020 |0,023 |0,026 |0,024 |0,029 |0,021 |0,025
825 0,008 |0,011 |0,015 |0,017 |0,019 |0,021 |0,021 |0,017 |0,018 [0,017 |0,025
875 0,010 |0,013 |0,016 |0,022 |0,024 |0,022 |0,023 |0,019 |0,020 |0,017 |0,021
925 0,007 |0,011 |0,016 |0,020 |0,025 |0,027 |0,026 |0,021 |0,020 |0,017 |0,021
975 0,007 |0,010 |0,015 |0,023 |0,026 |0,029 |0,028 |0,024 |0,024 |0,019 |0,020
1025 0,006 |0,009 |0,014 |0,018 |0,024 |0,026 |0,026 |0,023 |0,027 |0,020 |0,021
1075 0,007 |0,010 |0,012 |0,016 |0,018 |0,022 |0,025 |0,026 |0,029 |0,025 |0,029
1125 0,007 |0,009 |0,011 |0,012 |0,016 |0,019 |0,022 |0,025 |0,029 |0,031 |0,029
1175 0,006 |0,008 |0,010 |0,012 |0,012 |0,015 |0,019 |0,020 |0,024 |0,026 |0,035
1225 0,006 |0,008 |0,010 |0,011 |0,012 |0,014 |0,017 |0,018 |0,022 |0,027 |0,038
1275 0,005 |0,008 |0,008 |0,010 |0,012 |0,011 |0,013 |0,015 |0,017 |0,018 |0,025
1325 0,006 |0,009 |0,009 |0,011 |0,010 |0,011 |0,013 |0,013 |0,016 |0,019 |0,022
1375 0,006 |0,007 |0,008 |0,010 |0,011 |0,010 |0,013 |0,011 |0,015 |0,016 |0,020
1425 0,007 |0,007 0,009 |0,010 |0,010 |0,011 |0,012 |0,012 |0,016 |0,016 |0,023
1475 0,006 |0,008 |0,008 |0,010 |0,010 |0,010 |0,012 |0,011 |0,014 |0,015 |0,023
1525 0,006 |0,008 |0,009 |0,011 |0,011 |0,012 |0,011 |0,012 |0,017 |0,015 |0,024
1575 0,005 |0,007 |0,007 |0,009 |0,009 |0,009 |0,010 |0,011 |0,013 |0,012 |0,020
1625 0,006 |0,007 |0,008 |0,010 |0,009 |0,010 |0,011 |0,011 |0,019 |0,015 |0,020
1675 0,006 |0,006 |0,008 |0,009 |0,008 |0,009 |0,011 |0,010 |0,014 |0,013 |0,016
1725 0,006 |0,007 |0,008 |0,010 |0,010 |0,009 |0,010 |0,010 |0,014 |0,014 |0,018
1775 0,005 |0,006 |0,007 |0,009 |0,008 |0,010 |0,010 |0,010 |0,012 |0,012 |0,016
1825 0,007 |0,007 |0,008 |0,010 |0,009 |0,010 |0,011 |0,012 |0,014 |0,014 |0,017
1875 0,005 |0,006 |0,007 |0,008 |0,007 |0,009 |0,009 [0,010 |0,011 |0,011 |0,015
1925 0,005 |0,007 |0,008 |0,010 |0,008 |0,010 |0,010 |0,011 |0,014 |0,013 |0,017
1975 0,005 |0,008 |0,007 |0,009 |0,009 |0,009 |0,010 |0,011 |0,011 |0,012 |0,016
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Test: iMars XG36KTR

Interharmonics-phase L2

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f[Hz] ] | 1% | [[%] | 1[%] | 1% | [[%] | 1[%] | 1[%] | [[%] | 1[%] | |[%]
75 0,063 |0,081 |0,072 |0,083 |0,085 |0,073 |0,077 |0,101 |0,085 |0,111 |0,166
125 0,036 |0,038 |0,033 |0,041 |0,039 |0,047 |0,045 |0,046 |0,047 |0,058 |0,073
175 0,023 |0,031 |0,025 |0,032 |0,030 |0,034 |0,032 |0,031 |0,034 |0,047 |0,042
225 0,022 |0,022 |0,022 |0,028 |0,024 |0,028 |0,026 |0,028 |0,031 |0,045 |0,044
275 0,022 |0,027 |0,023 |0,023 |0,023 |0,022 |0,030 |0,027 |0,028 |0,035 |0,052
325 0,018 |0,020 0,018 |0,021 |0,021 |0,021 |0,024 |0,023 |0,024 |0,032 |0,035
375 0,017 |0,021 |0,015 |0,018 |0,017 |0,020 |0,018 |0,022 |0,023 |0,028 |0,029
425 0,016 |0,018 |0,016 |0,016 |0,017 |0,018 |0,021 |0,021 |0,022 |0,023 |0,026
475 0,023 |0,025 |0,023 |0,030 |0,033 |0,029 |0,027 |0,026 |0,034 |0,038 |0,040
525 0,016 |0,019 |0,017 |0,017 |0,019 |0,023 |0,019 |0,025 |0,027 |0,030 |0,027
575 0,021 |0,027 |0,019 |0,022 |0,020 |0,023 |0,031 |0,030 |0,026 |0,024 |0,041
625 0,010 |0,015 |0,014 |0,016 |0,017 |0,018 |0,018 |0,016 |0,019 |0,023 |0,023
675 0,010 |0,011 |0,013 |0,013 |0,014 |0,014 |0,014 |0,017 |0,016 |0,019 |0,020
725 0,010 |0,012 |0,012 |0,013 |0,014 |0,015 |0,016 |0,017 |0,016 |0,017 |0,021
775 0,016 |0,017 |0,017 |0,024 |0,026 |0,025 |0,022 |0,018 |0,021 |0,024 |0,025
825 0,009 |0,010 |0,014 |0,016 |0,019 |0,020 |0,017 |0,017 |0,018 |0,018 |0,017
875 0,010 |0,014 |0,016 |0,018 |0,021 |0,024 |0,023 |0,020 |0,018 |0,017 |0,017
925 0,009 |0,011 |0,015 |0,019 |0,026 |0,029 |0,025 |0,021 |0,020 |0,017 |0,016
975 0,006 |0,009 |0,013 |0,018 |0,024 |0,026 |0,026 |0,025 |0,023 |0,019 |0,018
1025 0,007 |0,010 |0,013 |0,017 |0,021 0,027 |0,027 |0,021 |0,025 |0,022 |0,019
1075 0,007 |0,008 |0,010 |0,015 |0,018 |0,022 |0,024 |0,025 |0,025 |0,024 |0,025
1125 0,008 |0,009 |0,010 |0,012 |0,014 0,017 |0,021 |0,021 |0,025 |0,024 |0,025
1175 0,007 |0,008 |0,008 |0,011 |0,011 |0,014 |0,016 |0,018 |0,024 |0,026 |0,026
1225 0,008 |0,008 0,009 |0,010 |0,011 |0,013 |0,016 |0,016 |0,020 |0,023 |0,024
1275 0,006 |0,006 |0,007 |0,008 |0,010 |0,011 |0,012 |0,014 |0,020 |0,018 |0,022
1325 0,008 |0,009 |0,009 |0,010 |0,011 |0,013 |0,013 |0,014 |0,017 |0,018 |0,020
1375 0,006 |0,007 |0,007 |0,008 |0,009 |0,009 |0,009 |0,011 |0,013 |0,016 |0,018
1425 0,009 [0,010 |0,010 |0,011 |0,010 |0,013 |0,012 |0,014 |0,016 |0,018 |0,021
1475 0,007 |0,007 |0,008 |0,008 |0,009 |0,008 |0,009 |0,011 |0,013 |0,012 |0,018
1525 0,009 |0,010 |0,010 |0,011 |0,010 |0,012 |0,013 |0,013 |0,018 |0,017 |0,021
1575 0,006 |0,006 |0,006 |0,007 |0,008 |0,009 |0,009 |0,009 |0,016 |0,012 |0,018
1625 0,009 |0,009 |0,010 |0,010 |0,011 |0,012 |0,012 |0,014 |0,015 |0,018 |0,022
1675 0,006 |0,006 |0,006 |0,007 |0,007 |0,008 |0,008 [0,009 |0,011 |0,011 |0,019
1725 0,009 |0,009 |0,011 |0,010 |0,011 |0,012 |0,013 |0,013 |0,014 |0,017 |0,023
1775 0,006 |0,006 |0,007 |0,007 |0,007 |0,008 |0,008 |0,008 |0,011 |0,014 |0,014
1825 0,008 |0,009 |0,010 |0,011 |0,010 |0,011 |0,012 |0,013 |0,015 |0,017 |0,017
1875 0,005 |0,006 |0,006 |0,006 |0,007 |0,007 |0,008 |0,009 |0,010 |0,010 |0,012
1925 0,008 |0,008 |0,010 |0,010 |0,010 |0,011 |0,011 |0,011 |0,014 |0,016 |0,019
1975 0,006 |0,006 |0,007 |0,007 |0,009 |0,011 |0,009 |0,013 |0,013 |0,013 |0,014
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Test: iMars XG36KTR

Interharmonics-phase L3

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f[Hz] ] | 1% | [[%] | 1[%] | 1% | [[%] | 1[%] | 1[%] | [[%] | 1[%] | |[%]
75 0,065 |0,061 |0,054 |0,050 |0,070 |0,095 |0,078 |0,109 |0,108 |0,126 |0,115
125 0,030 |0,030 |0,035 |0,032 |0,044 (0,052 |0,042 |0,061 |0,063 |0,056 |0,062
175 0,024 |0,027 |0,023 |0,024 |0,028 |0,028 |0,028 |0,031 |0,039 |0,043 |0,048
225 0,023 |0,021 |0,017 |0,020 |0,024 |0,028 |0,027 |0,028 |0,033 |0,038 |0,036
275 0,026 |0,024 |0,017 |0,022 |0,024 |0,030 |0,030 |0,034 |0,043 |0,038 |0,042
325 0,022 |0,021 0,017 |0,022 |0,021 |0,023 |0,022 |0,031 |0,032 |0,033 |0,033
375 0,015 |0,017 |0,015 |0,017 |0,017 |0,019 |0,020 |0,023 |0,026 |0,032 |0,027
425 0,013 |0,018 |0,013 |0,016 |0,018 |0,019 |0,020 |0,022 |0,024 |0,028 |0,028
475 0,022 |0,030 |0,022 |0,029 |0,037 |0,028 |0,027 |0,031 |0,037 |0,036 |0,037
525 0,016 |0,017 |0,020 |0,020 |0,017 |0,025 |0,022 |0,027 |0,026 |0,032 |0,027
575 0,026 |0,021 |0,017 |0,020 |0,025 |0,029 |0,036 |0,026 |0,034 |0,033 |0,043
625 0,011 |0,014 |0,013 |0,014 |0,017 |0,019 |0,018 |0,019 |0,020 |0,022 |0,021
675 0,010 |0,012 |0,013 |0,013 |0,014 |0,018 |0,015 |0,019 |0,018 [0,021 |0,019
725 0,009 |0,011 |0,011 |0,014 |0,015 |0,016 |0,016 |0,017 |0,016 |0,018 |0,018
775 0,016 |0,021 |0,018 |0,022 |0,027 |0,024 |0,020 |0,022 |0,025 |0,022 |0,023
825 0,008 |0,010 |0,012 |0,016 |0,018 |0,024 |0,017 |0,019 |0,019 |0,019 |0,019
875 0,012 |0,012 |0,016 |0,019 |0,020 |0,024 |0,021 |0,021 |0,019 |0,019 |0,017
925 0,008 |0,010 |0,015 |0,019 |0,025 |0,025 |0,022 |0,024 |0,020 |0,019 |0,015
975 0,007 |0,010 |0,014 |0,018 |0,021 |0,025 |0,028 |0,021 |0,021 |0,019 |0,017
1025 0,007 |0,010 |0,012 |0,019 |0,023 0,025 |0,027 |0,025 |0,026 |0,023 |0,019
1075 0,006 |0,009 0,011 |0,013 |0,018 |0,023 |0,026 |0,025 |0,027 |0,028 |0,020
1125 0,007 |0,008 |0,009 |0,012 |0,016 |0,019 |0,022 |0,024 |0,026 |0,027 |0,022
1175 0,007 |0,007 |0,009 |0,010 |0,012 |0,018 |0,017 |0,021 |0,027 |0,030 |0,024
1225 0,007 |0,008 0,008 |0,010 |0,012 |0,016 |0,014 |0,020 |0,022 |0,025 |0,024
1275 0,007 |0,007 |0,008 |0,009 |0,010 |0,013 |0,012 |0,013 |0,019 |0,020 |0,022
1325 0,008 |0,008 |0,008 |0,009 |0,010 |0,015 |0,011 |0,017 |0,017 |0,018 |0,019
1375 0,006 |0,007 |0,007 |0,007 |0,009 |0,013 |0,011 |0,013 |0,014 |0,016 |0,016
1425 0,008 |0,009 |0,008 |0,011 |0,010 |0,012 |0,011 |0,014 |0,016 |0,018 |0,017
1475 0,006 |0,006 |0,007 |0,007 |0,008 |0,011 |0,010 |0,012 |0,014 |0,017 |0,016
1525 0,008 |0,009 |0,009 |0,010 |0,010 |0,011 |0,011 |0,013 |0,017 |0,017 |0,018
1575 0,006 |0,006 |0,007 |0,007 |0,008 |0,010 |0,009 |0,011 |0,017 |0,014 |0,015
1625 0,008 |0,009 |0,008 |0,009 |0,011 |0,010 |0,011 |0,013 |0,016 |0,014 |0,017
1675 0,006 |0,005 |0,007 |0,007 |0,007 |0,011 |0,008 |0,012 |0,015 |0,013 |0,015
1725 0,007 |0,008 |0,008 |0,009 |0,009 |0,011 |0,011 |0,014 |0,013 |0,017 |0,016
1775 0,006 |0,006 |0,006 |0,007 |0,008 |0,011 |0,009 |0,012 |0,011 |0,014 |0,013
1825 0,007 |0,008 |0,008 |0,010 |0,009 |0,011 |0,011 |0,014 |0,014 |0,013 |0,016
1875 0,005 |0,006 |0,006 |0,007 |0,007 |0,011 |0,009 |0,013 |0,011 |0,012 |0,012
1925 0,006 |0,008 |0,008 |0,009 |0,009 |0,012 |0,011 |0,014 |0,013 |0,014 |0,016
1975 0,006 |0,005 |0,008 |0,007 |0,008 |0,015 |0,010 |0,025 |0,014 |0,015 |0,013
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VERITAS

Test: iMars XG36KTR

Higher Frequencies-phase L1

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [kHz] 6] | 1% | 1[%] | [[%] | 1[%] | 1[%] | [[%] | /%] | 1[%] | [[%] | I[%]
2,1 0,032 |0,040 |0,057 |0,074 |0,061 |0,077 |0,076 |0,093 |0,122 |0,112 |0,124
2,3 0,042 |0,044 0,059 |0,077 |0,085 |0,090 |0,088 |0,085 |0,086 |0,075 |0,079
2,5 0,026 |0,032 |0,051 |0,068 |0,097 |0,124 |0,139 |0,134 |0,109 |0,094 |0,127
2,7 0,018 |0,019 |0,021 |0,021 |0,032 |0,052 |0,088 |0,127 |0,158 |0,170 |0,154
2,9 0,016 |0,022 |0,022 |0,031 |0,049 |0,067 |0,097 |0,125 |0,145 |0,144 |0,137
3,1 0,022 |0,018 0,026 |0,029 |0,037 |0,039 |0,046 |0,051 |0,080 |0,129 |0,177
3,3 0,021 |0,022 |0,025 |0,025 |0,026 |0,035 |0,040 |0,044 |0,056 |0,079 |0,093
3,5 0,022 |0,027 |0,027 |0,028 |0,029 |0,030 |0,038 |0,045 |0,048 |0,063 |0,075
3,7 0,024 |0,024 |0,025 |0,034 |0,029 |0,036 |0,043 |0,044 |0,048 |0,060 |0,058
3,9 0,022 |0,025 |0,025 |0,024 |0,027 |0,031 |0,039 |0,040 |0,046 |0,075 |0,081
4.1 0,015 |0,016 |0,018 |0,017 |0,018 |0,022 |0,024 |0,025 |0,032 |0,040 |0,060
4,3 0,018 |0,019 |0,019 |0,019 |0,021 |0,023 |0,026 |0,028 |0,031 |0,032 |0,042
4,5 0,017 |0,016 |0,019 |0,018 |0,019 |0,017 |0,019 |0,021 [0,021 |0,023 |0,027
4,7 0,010 |0,011 |0,012 |0,012 |0,012 |0,012 |0,014 |0,015 |0,014 |0,013 |0,017
4,9 0,009 |0,010 |0,012 |0,011 |0,011 |0,012 |0,013 |0,016 |0,014 |0,013 |0,014
5,1 0,008 [0,009 |0,010 |0,010 |0,009 |0,009 |0,011 |0,013 |0,013 |0,012 |0,011
5,3 0,008 |0,009 0,011 |0,010 |0,011 |0,010 |0,012 |0,015 |0,014 |0,012 |0,010
5,5 0,009 |0,013 |0,014 |0,015 |0,015 |0,015 |0,016 |0,018 |0,018 |0,016 |0,016
5,7 0,013 |0,012 |0,016 |0,015 |0,014 |0,014 |0,015 |0,017 |0,017 |0,016 |0,016
5,9 0,011 |0,011 |0,016 |0,013 |0,010 |0,009 |0,010 |0,012 |0,013 |0,012 |0,014
6,1 0,008 |0,007 |0,011 |0,010 |0,008 |0,007 |0,008 |0,010 |0,012 |0,010 |0,009
6,3 0,008 |0,008 0,010 |0,011 |0,009 |0,008 |0,008 |0,010 |0,012 |0,012 |0,009
6,5 0,006 |0,006 |0,009 |0,011 |0,008 |0,007 |0,007 |0,008 |0,012 |0,011 |0,010
6,7 0,007 |0,008 |0,010 |0,012 |0,009 |0,008 |0,008 |0,009 |0,012 |0,011 |0,010
6,9 0,007 |0,007 |0,009 |0,012 |0,009 |0,008 |0,008 |0,009 |0,012 |0,011 |0,010
7.1 0,005 |0,006 |0,008 |0,011 |0,008 |0,007 |0,007 |0,008 |0,011 |0,010 |0,008
7.3 0,005 |0,006 |0,009 |0,011 |0,008 |0,007 |0,006 |0,008 |0,011 |0,011 |0,008
7,5 0,009 |0,011 |0,012 |0,015 |0,010 |0,011 |0,012 |0,011 |0,014 |0,013 |0,011
7,7 0,021 |0,020 |0,020 |0,019 |0,020 |0,017 |0,016 |0,021 |0,021 |0,021 |0,018
7.9 0,021 |0,020 |0,020 |0,019 |0,019 |0,017 |0,016 |0,021 |0,021 |0,021 |0,018
8,1 0,010 |0,011 |0,013 |0,014 |0,012 |0,011 |0,010 |0,011 |0,014 |0,014 |0,011
8,3 0,005 |0,006 |0,008 |0,012 |0,009 |0,008 |0,007 |0,008 |0,012 |0,012 |0,008
8,5 0,009 |0,009 0,011 |0,014 |0,012 |0,010 |0,010 |0,011 |0,013 |0,013 |0,012
8,7 0,013 |0,013 |0,014 |0,017 |0,015 |0,014 |0,015 |0,015 |0,017 |0,017 |0,015
8,9 0,010 |0,010 |0,012 |0,015 |0,013 |0,010 |0,011 |0,012 |0,015 |0,015 |0,014
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VERITAS

Test: iMars XG36KTR

Higher Frequencies-phase L2

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [kHz] 6] | 1% | 1[%] | [[%] | 1[%] | 1[%] | [[%] | /%] | 1[%] | [[%] | I[%]
2,1 0,030 |0,033 0,043 |0,055 |0,065 |0,076 |0,085 |0,100 |0,106 |0,122 |0,133
2,3 0,041 |0,044 0,055 |0,073 |0,086 |0,086 |0,088 |0,085 |0,082 |0,076 |0,072
2,5 0,029 |0,031 |0,045 |0,053 |0,070 |0,087 |0,101 |0,110 |0,113 |0,116 |0,129
2,7 0,019 |0,019 |0,023 |0,024 |0,025 |0,032 |0,047 |0,061 |0,089 |0,104 |0,117
2,9 0,015 |0,022 |0,021 |0,029 |0,038 |0,045 |0,060 |0,077 |0,094 |0,110 |0,118
3,1 0,020 |0,018 0,020 |0,022 |0,027 |0,025 |0,031 |0,039 |0,048 |0,070 |0,091
3,3 0,022 |0,020 |0,020 |0,022 |0,023 |0,028 |0,027 |0,025 |0,026 |0,027 |0,033
3,5 0,022 |0,023 |0,024 |0,026 |0,027 |0,034 |0,042 |0,046 |0,042 |0,045 |0,059
3,7 0,026 |0,023 |0,025 |0,027 |0,028 |0,032 |0,037 |0,040 |0,043 |0,046 |0,060
3,9 0,021 |0,021 |0,023 |0,024 |0,027 |0,027 |0,029 |0,030 |0,036 |0,051 |0,075
4,1 0,015 |0,016 |0,017 |0,017 |0,019 |0,018 |0,020 |0,023 |0,026 |0,036 |0,059
4,3 0,018 |0,018 0,021 |0,021 |0,021 |0,023 |0,025 |0,024 |0,028 |0,030 |0,038
4,5 0,014 |0,016 |0,015 |0,015 |0,016 |0,017 |0,016 |0,017 |0,018 |0,018 |0,020
4,7 0,009 |0,009 |0,010 |0,010 |0,011 |0,011 |0,011 |0,011 [0,011 |0,011 |0,012
4,9 0,008 |0,009 |0,009 |0,010 |0,011 |0,010 |0,009 |0,010 |0,011 |0,012 |0,011
5,1 0,007 |0,008 |0,008 |0,008 |0,009 |0,009 |0,009 |0,010 |0,009 |0,009 |0,009
5,3 0,006 |0,007 |0,008 |0,007 |0,008 |0,008 |0,008 |0,009 |0,009 |0,008 |0,008
5,5 0,007 |0,008 |0,008 |0,009 |0,009 |0,009 |0,009 |0,010 |0,010 |0,009 |0,011
5,7 0,008 |0,007 |0,008 |0,008 |0,008 |0,009 |0,009 |0,010 |0,010 |0,009 |0,009
5,9 0,008 |0,008 |0,008 |0,008 |0,007 |0,007 |0,007 |0,008 |0,008 |0,008 |0,009
6,1 0,006 |0,006 |0,006 |0,006 |0,006 |0,006 |0,006 |0,007 |0,007 |0,007 |0,007
6,3 0,006 |0,006 |0,006 |0,006 |0,007 |0,006 |0,006 |0,008 |0,008 |0,008 |0,008
6,5 0,005 |0,005 |0,006 |0,005 |0,006 |0,006 |0,006 |0,007 |0,007 |0,007 |0,006
6,7 0,006 |0,006 |0,006 |0,006 |0,006 |0,006 |0,007 |0,007 |0,007 |0,007 |0,007
6,9 0,006 |0,007 |0,006 |0,006 |0,007 |0,007 |0,006 |0,007 |0,008 |0,008 |0,007
7.1 0,005 |0,005 |0,005 |0,005 |0,005 |0,005 |0,005 |0,006 |0,007 |0,006 |0,006
7.3 0,005 |0,005 |0,005 |0,005 |0,005 |0,005 |0,006 |0,006 |0,007 |0,006 |0,006
7,5 0,008 |0,009 |0,009 |0,009 |0,008 |0,008 |0,009 |0,009 |0,009 |0,009 |0,009
7,7 0,016 |0,014 |0,016 |0,015 |0,015 |0,015 |0,014 |0,014 |0,018 |0,016 |0,016
7.9 0,015 |0,014 |0,015 |0,016 |0,016 |0,015 |0,014 |0,014 |0,018 |0,016 |0,016
8,1 0,009 |0,009 |0,008 |0,009 |0,009 |0,009 |0,008 |0,009 |0,009 |0,009 |0,009
8,3 0,005 |0,005 |0,005 |0,005 |0,006 |0,006 |0,006 |0,006 |0,007 |0,007 |0,006
8,5 0,007 |0,008 |0,008 |0,007 |0,008 |0,008 |0,008 |0,008 |0,009 |0,009 |0,008
8,7 0,013 |0,013 |0,013 |0,013 |0,013 |0,013 |0,014 |0,014 |0,014 |0,014 |0,014
8,9 0,009 |0,010 |0,010 |0,009 |0,011 |0,011 |0,011 |0,011 |0,012 |0,012 |0,011
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VERITAS

Test: iMars XG36KTR

Higher Frequencies-phase L3

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [kHz] 6] | 1% | 1[%] | [[%] | 1[%] | 1[%] | [[%] | 1[%] | 1[%] | [[%] | I1[%]
2,1 0,027 |0,036 |0,058 |0,066 |0,092 |0,106 |0,110 |0,123 |0,114 |0,131 |0,152
2,3 0,037 |0,041 |0,052 |0,073 |0,082 |0,087 |0,095 |0,113 |0,114 |0,115 |0,104
2,5 0,026 |0,029 |0,047 |0,067 |0,103 |0,128 |0,151 |0,155 |0,138 |0,125 |0,133
2,7 0,015 |0,019 |0,018 |0,021 |0,026 |0,046 |0,082 |0,131 |0,172 |0,191 |0,181
2,9 0,015 |0,020 |0,018 |0,021 |0,035 |0,054 |0,078 |0,107 |0,135 |0,149 |0,148
3,1 0,018 [0,017 |0,019 |0,024 |0,030 |0,031 |0,036 |0,039 |0,065 |0,108 |0,167
3,3 0,021 |0,023 0,022 |0,023 |0,025 |0,034 |0,036 |0,043 |0,056 |0,071 |0,084
3,5 0,021 |0,022 |0,023 |0,025 |0,030 |0,034 |0,037 |0,045 |0,046 |0,057 |0,073
3,7 0,022 |0,020 |0,024 |0,026 |0,032 |0,034 |0,037 |0,040 |0,044 |0,056 |0,083
3,9 0,020 |0,022 |0,022 |0,023 |0,026 |0,028 |0,032 |0,041 |0,038 |0,051 |0,067
4,1 0,014 |0,015 |0,016 |0,016 |0,017 |0,019 |0,021 |0,026 |0,031 |0,038 |0,049
4,3 0,017 |0,016 |0,018 |0,019 |0,019 |0,021 |0,024 |0,027 |0,035 |0,036 |0,041
4,5 0,015 |0,016 |0,016 |0,016 |0,017 |0,016 |0,017 |0,019 |0,018 |0,023 |0,025
4,7 0,009 |0,009 |0,010 |0,010 |0,010 |0,011 |0,013 |0,013 |0,013 |0,014 |0,014
4,9 0,009 |0,009 |0,010 |0,009 |0,011 |0,011 |0,012 |0,014 |0,012 |0,014 |0,014
5,1 0,007 |0,008 |0,008 |0,007 |0,009 |0,009 |0,010 |0,012 |0,011 |0,010 |0,009
5,3 0,007 |0,008 0,008 |0,008 |0,008 |0,009 |0,009 |0,011 |0,011 |0,011 |0,009
5,5 0,007 |0,008 |0,009 |0,009 |0,009 [0,010 |0,010 |0,012 |0,012 |0,012 |0,010
5,7 0,008 |0,009 |0,009 |0,009 |0,009 |0,009 |0,010 |0,012 |0,013 |0,012 |0,011
5,9 0,008 |0,008 |0,009 |0,008 |0,008 |0,009 |0,008 |0,011 |0,011 |0,010 |0,010
6,1 0,006 |0,006 |0,007 |0,007 |0,007 |0,007 |0,006 |0,010 |0,010 |0,010 |0,009
6,3 0,006 |0,006 |0,007 |0,007 |0,007 |0,007 |0,007 |0,010 |0,011 |0,011 |0,010
6,5 0,005 |0,006 |0,006 |0,006 |0,006 |0,006 |0,006 |0,009 |0,011 |0,010 |0,008
6,7 0,006 |0,006 |0,007 |0,007 |0,007 |0,007 |0,007 |0,009 |0,011 |0,009 |0,007
6,9 0,006 |0,008 |0,007 |0,007 |0,007 |0,007 |0,007 |0,009 |0,011 |0,010 |0,008
7.1 0,005 |0,005 |0,006 |0,006 |0,006 |0,006 |0,006 |0,008 |0,010 |0,010 |0,007
7.3 0,005 |0,006 |0,006 |0,006 |0,006 |0,006 |0,006 |0,008 |0,011 |0,010 |0,007
7,5 0,012 |0,011 0,011 |0,012 |0,011 |0,012 |0,011 |0,014 |0,013 |0,014 |0,011
7,7 0,023 |0,023 |0,023 |0,020 |0,024 |0,023 |0,024 |0,020 |0,025 |0,022 |0,024
7.9 0,022 |0,023 |0,024 |0,021 |0,023 |0,023 |0,023 |0,022 |0,025 |0,021 |0,024
8,1 0,011 |0,012 |0,010 |0,012 |0,012 |0,011 |0,012 |0,011 |0,014 |0,014 |0,012
8,3 0,005 |0,006 |0,006 |0,007 |0,007 |0,006 |0,007 |0,007 |0,010 |0,011 |0,008
8,5 0,008 |0,008 |0,008 |0,009 |0,008 |0,008 |0,008 |0,010 |0,011 |0,012 |0,009
8,7 0,012 |0,013 |0,012 |0,013 |0,013 |0,013 |0,013 |0,014 |0,015 |0,016 |0,014
8,9 0,010 |0,010 |0,010 |0,011 |0,010 |0,010 |0,010 |0,012 |0,013 |0,014 |0,012
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4.8 EMC and power quality =)
Harmonic current emission (EN 61000-4-7)

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE
0817-4-7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz must
be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test: iMars XG33KTR

Harmonics-phase L1

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
Order o6 | (%] | [[%] | 1[%] | 1[%] | 1[%] | (%] | ([%] | 1[%] | 1[%] | I[%]
1 5202 |9,745 |19,952 | 30,237 | 39,762 | 50,123 | 59,669 | 69,882 | 80,566 | 89,608 | 100,526
2 0,309 |0,309 |0,368 |0,398 |0,429 |0,453 |0,516 |0,512 |0,536 |0,518 |0,569
3 0,098 |0,094 |0,103 |0,127 |0,125 |0,125 |0,153 |0,148 |0,169 |0,135 |0,163
4 0,096 |0,069 |0,103 |0,182 |0,181 |0,237 |0,238 |0,257 |0,252 |0,269 |0,322
5 0,464 |0,463 |0,123 |0,298 |0,437 |0,617 |0,763 |0,879 |1,005 |1,091 |1,187
6 0,073 |0,050 |0,088 |0,131 |0,165 |0,201 |0,239 |0,278 |0,290 |0,298 |0,300
7 0,383 |0,497 |0,291 |0,093 |0,229 |0,278 |0,353 |0,445 |0,482 |0,563 |0,641
8 0,035 |0,052 |0,058 |0,083 |0,115 |0,142 |0,157 |0,169 |0,174 |0,191 |0,201
9 0,065 |0,066 |0,063 |0,075 |0,069 |0,074 |0,091 |0,096 |0,102 |0,111 |0,124
10 0,054 |0,048 |0,057 |0,077 |0,093 |0,106 |0,106 |0,093 |0,076 |0,068 |0,067
11 0,118 |0,060 |0,036 |0,042 |0,136 |0,193 |0,202 |0,195 |0,208 |0,226 |0,270
12 0,038 |0,040 |0,045 |0,066 |0,080 |0,095 |0,101 |0,101 |0,081 |0,074 |0,064
13 0,054 |0,114 |0,046 |0,050 |0,078 |0,093 |0,093 |0,082 |0,071 |0,078 |0,087
14 0,015 |0,024 |0,038 |0,043 |0,035 |0,047 |0,039 |0,038 |0,029 |0,024 |0,024
15 0,012 |0,013 |0,019 |0,023 |0,022 |0,031 |0,029 |0,034 |0,032 |0,035 |0,045
16 0,030 |0,031 |0,041 |0,030 |0,038 |0,042 |0,045 |0,039 |0,038 |0,038 |0,034
17 0,049 |0,075 |0,131 |0,105 |0,101 |0,133 |0,131 |0,137 |0,134 |0,137 |0,114
18 0,017 |0,013 |0,021 |0,026 |0,035 |0,040 |0,041 |0,038 |0,050 |0,080 |0,128
19 0,062 |0,025 |0,035 |0,028 |0,062 |0,066 |0,090 |0,126 |0,152 |0,154 |0,163
20 0,012 |0,015 |0,015 |0,026 |0,045 |0,052 |0,061 |0,052 |0,055 |0,061 |0,076
21 0,012 |0,016 |0,020 |0,030 |0,028 |0,035 |0,029 |0,024 |0,023 |0,028 |0,037
22 0,013 |0,015 |0,049 |0,077 |0,117 |0,147 |0,184 |0,205 |0,246 |0,285 |0,319
23 0,040 |0,034 |0,074 |0,096 |0,128 |0,140 |0,169 |0,174 |0,150 |0,147 |0,162
24 0,029 |0,060 |0,120 |0,195 |0,257 |0,332 |0,399 |0,467 |0,536 |0,578 |0,647
25 0,054 |0,064 |0,086 |0,119 |0,137 |0,152 |0,173 |0,173 |0,171 |0,149 |0,181
26 0,019 |0,032 |0,057 |0,097 |0,119 |0,148 |0,176 |0,203 |0,225 |0,235 |0,283
27 0,009 |0,009 |0,013 |0,016 |0,016 |0,017 |0,014 |0,014 |0,020 |0,033 |0,028
28 0,017 |0,022 |0,024 |0,023 |0,014 |0,026 |0,057 |0,091 |0,126 |0,157 |0,173
29 0,025 |0,051 |0,042 |0,046 |0,045 |0,054 |0,067 |0,090 |0,109 |0,134 |0,175
30 0,032 [0,029 |0,027 |0,024 |0,027 |0,063 |0,109 |0,177 |0,239 |0,300 |0,357
31 0,035 |0,028 |0,038 |0,042 |0,055 |0,074 |0,105 |0,127 |0,167 |0,197 |0,212
32 0,012 |0,008 |0,010 |0,023 |0,036 |0,059 |0,093 |0,122 |0,149 |0,185 |0,213
33 0,011 |0,013 |0,013 |0,013 |0,011 |0,012 |0,020 |0,021 |0,027 |0,025 |0,034
34 0,017 |0,032 |0,034 |0,064 |0,077 |0,086 |0,102 |0,090 |0,073 |0,056 |0,051
35 0,018 |0,014 |0,024 |0,026 |0,032 |0,039 |0,043 |0,046 |0,050 |0,052 |0,053
36 0,025 |0,040 |0,062 |0,091 |0,108 |0,118 |0,111 |0,093 |0,071 |0,056 |0,070
37 0,027 |0,051 |0,046 |0,040 |0,049 |0,058 |0,063 |0,069 |0,055 |0,044 |0,053
38 0,016 |0,015 |0,030 |0,041 |0,048 |0,049 |0,039 |0,029 |0,028 |0,036 |0,055
39 0,008 |0,007 |0,011 |0,013 |0,013 |0,015 |0,017 |0,019 |0,018 |0,025 |0,026
40 0,038 |0,032 |0,034 |0,041 |0,058 |0,064 |0,051 |0,090 |0,092 |0,113 |0,109

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.




Page 117 of 221 Report No.: ZEM-ESH-P21123571

4.8 EMC and power quality =)
Harmonic current emission (EN 61000-4-7)

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE
0817-4-7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz must
be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test: iMars XG33KTR

Harmonics-phase L2

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
Order o6 | (%] | [[%] | 1[%] | 1[%] | 1% | (%] | ([%] | 1[%] | 1[%] | I[%]
1 5163 |9,748 19,989 |30,229 | 39,654 | 49,930 | 59,544 | 69,683 |80,157 | 89,522 | 100,030
2 0,223 |0,256 |0,300 |0,270 |0,392 |0,387 |0,389 |0,375 |0,450 |0,406 |0,418
3 0,053 |0,050 |0,075 |0,079 |0,101 |0,110 |0,112 |0,124 |0,118 |0,129 |0,245
4 0,066 |0,086 |0,116 |0,132 |0,163 |0,167 |0,191 |0,218 |0,245 |0,252 |0,257
5 0,431 |0,421 |0,061 |0,278 |0,365 |0,554 |0,629 |0,793 |0,888 [0,959 |1,071
6 0,052 |0,054 |0,074 |0,071 |0,078 |0,072 |0,080 |0,074 |0,086 |0,080 |0,087
7 0,272 |0,387 |0,175 |0,109 |0,253 |0,347 |0,455 |0,481 |0,560 |0,656 |0,718
8 0,040 |0,053 |0,054 |0,062 |0,090 |0,107 |0,135 |0,153 |0,164 |0,178 |0,201
9 0,076 |0,073 |0,079 |0,080 |0,090 |0,102 |0,120 |0,123 |0,135 |0,141 |0,164
10 0,036 |0,043 |0,039 |0,051 |0,086 |0,080 |0,089 |0,087 |0,084 |0,076 |0,082
11 0,111 |0,088 |0,066 |0,103 |0,176 |0,224 |0,221 |0,219 |0,233 |0,248 |0,267
12 0,038 |0,041 |0,024 |0,025 |0,034 |0,035 |0,034 |0,036 |0,037 |0,032 |0,043
13 0,088 |0,139 |0,079 |0,056 |0,109 |0,144 |0,152 |0,134 |0,121 |0,118 |0,126
14 0,032 |0,029 |0,045 |0,040 |0,041 |0,053 |0,056 |0,056 |0,042 |0,042 |0,034
15 0,021 |0,017 |0,017 |0,014 |0,018 |0,017 |0,020 |0,016 |0,017 |0,022 |0,022
16 0,029 |0,026 |0,037 |0,025 |0,033 |0,043 |0,042 |0,040 |0,033 |0,029 |0,032
17 0,037 |0,088 |0,141 |0,124 |0,118 0,139 |0,152 |0,160 |0,149 |0,140 |0,128
18 0,024 |0,019 |0,032 |0,024 |0,033 |0,037 |0,048 |0,053 |0,056 |0,057 |0,071
19 0,066 |0,027 |0,042 |0,043 |0,077 |0,100 |0,107 |0,137 |0,167 |0,175 |0,164
20 0,016 |0,020 |0,023 |0,025 |0,040 |0,057 |0,069 |0,072 |0,065 |0,045 |0,040
21 0,009 |0,009 |0,011 |0,019 |0,021 |0,024 |0,024 |0,019 |0,024 |0,020 |0,022
22 0,016 |0,023 |0,046 |0,076 |0,123 |0,163 |0,207 |0,253 |0,283 |0,329 |0,351
23 0,042 |0,032 |0,063 |0,077 |0,085 |0,092 |0,129 |0,140 |0,121 |0,103 |0,094
24 0,017 |0,024 |0,030 |0,045 |0,053 |0,069 |0,090 |0,112 |0,135 |0,186 |0,222
25 0,059 |0,071 |0,074 |0,110 |0,119 |0,129 |0,149 |0,154 |0,152 |0,158 |0,181
26 0,018 |0,030 |0,064 |0,103 |0,131 |0,164 |0,197 |0,221 |0,249 |0,259 |0,286
27 0,014 |0,008 |0,008 |0,011 |0,014 |0,013 |0,012 |0,015 |0,019 |0,029 |0,048
28 0,015 |0,018 |0,019 |0,020 |0,015 |0,015 |0,025 |0,049 |0,080 |0,128 |0,156
29 0,018 |0,044 |0,019 |0,022 |0,015 |0,023 |0,023 |0,028 |0,032 |0,040 |0,062
30 0,011 |0,018 |0,030 |0,040 |0,051 |0,048 |0,049 |0,056 |0,068 |0,081 |0,075
31 0,035 |0,022 |0,041 |0,042 |0,049 |0,068 |0,094 |0,113 |0,139 |0,172 |0,183
32 0,016 |0,011 |0,012 |0,013 |0,036 |0,061 |0,095 |0,129 |0,177 |0,221 |0,260
33 0,012 |0,010 |0,008 |0,011 |0,012 |0,016 |0,019 |0,025 |0,026 |0,030 |0,039
34 0,025 |0,035 |0,045 |0,064 |0,077 |0,097 |0,101 |0,125 |0,130 |0,114 |0,116
35 0,017 |0,017 |0,037 |0,034 |0,045 |0,062 |0,077 |0,091 |0,106 |0,110 |0,138
36 0,009 |0,008 |0,014 |0,023 |0,037 |0,047 |0,052 |0,060 |0,072 |0,079 |0,096
37 0,031 |0,054 |0,043 |0,035 |0,039 |0,049 |0,051 |0,051 |0,043 |0,035 |0,040
38 0,014 |0,015 |0,028 |0,039 |0,038 |0,041 |0,038 |0,026 |0,018 |0,039 |0,063
39 0,007 |0,010 |0,009 |0,010 |0,012 |0,012 |0,010 |0,013 |0,012 |0,018 |0,016
40 0,033 [0,029 [0,029 [0,036 [0,059 |0,067 |0,055 [0,079 |0,091 |0,106 |0,103
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4.8 EMC and power quality =)
Harmonic current emission (EN 61000-4-7)

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE
0817-4-7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz must
be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test: iMars XG33KTR

Harmonics-phase L3

P/P: [%] 0 10 20 30 40 50 60 70 80 90 100
Order o6 | (%] | [[%] | 1[%] | 1[%] | 1% | t[%] | ([%] | 1[%] | 1[%] | I[%]
1 5,065 |9,690 |19,872 |30,279 | 39,826 | 50,131 |59,917 | 70,254 | 80,369 | 90,398 | 100,388
2 0,172 |0,211 |0,238 |0,291 |0,279 |0,310 |0,309 |0,411 |0,330 |0,420 |0,405
3 0,074 |0,054 |0,044 |0,048 |0,066 |0,070 |0,073 |0,105 |0,105 |0,099 |0,186
4 0,063 |0,064 |0,098 |0,131 |0,144 |0,176 |0,193 |0,219 |0,211 |0,238 |0,235
5 0,392 |0,409 |0,088 |0,338 |0,501 |0,670 |0,819 |0,959 |1,084 |1,111 |1,281
6 0,055 |0,048 |0,057 |0,077 |0,118 |0,165 |0,188 |0,212 |0,234 |0,236 |0,254
7 0,348 |0,429 |0,266 |0,083 |0,104 |0,218 |0,282 |0,362 |0,410 |0,565 |0,551
8 0,032 |0,032 |0,040 |0,047 |0,065 |0,081 |0,095 |0,097 |0,091 |0,082 |0,076
9 0,032 |0,027 |0,032 |0,033 |0,040 |0,033 |0,054 |0,048 |0,059 |0,062 |0,059
10 0,034 |0,051 |0,061 |0,063 |0,086 |0,088 |0,100 |0,106 |0,091 |0,079 |0,082
11 0,095 |0,078 |0,085 |0,066 |0,183 |0,206 |0,245 |0,248 |0,273 |0,299 |0,318
12 0,023 |0,026 |0,048 |0,068 |0,080 |0,091 |0,090 |0,090 |0,079 |0,051 |0,055
13 0,081 |0,137 |0,066 |0,067 |0,122 |0,148 |0,133 |0,099 |0,079 |0,057 |0,061
14 0,027 |0,024 |0,022 |0,043 |0,035 |0,026 |0,035 |0,038 |0,026 |0,023 |0,038
15 0,011 |0,008 |0,017 |0,014 |0,013 |0,020 |0,020 |0,022 |0,022 |0,028 |0,033
16 0,019 |0,026 |0,033 |0,028 |0,026 |0,025 |0,022 |0,024 |0,020 |0,028 |0,046
17 0,056 |0,086 |0,149 |0,117 |0,110 |0,137 |0,141 |0,134 |0,137 |0,125 |0,105
18 0,018 |0,017 |0,021 |0,027 |0,037 |0,058 |0,075 |0,078 |0,084 |0,099 |0,119
19 0,074 |0,016 |0,038 |0,033 |0,070 |0,079 |0,105 |0,133 |0,153 |0,149 |0,158
20 0,014 |0,014 |0,021 |0,033 |0,041 |0,058 |0,056 |0,044 |0,027 |0,029 |0,040
21 0,007 |0,011 |0,017 |0,023 |0,029 0,035 |0,031 |0,025 |0,022 |0,025 |0,026
22 0,012 |0,021 |0,051 |0,090 |0,131 |0,167 |0,218 |0,259 |0,321 |0,344 |0,341
23 0,049 |0,031 |0,054 |0,064 |0,089 |0,090 |0,135 |0,142 |0,135 |0,146 |0,146
24 0,025 |0,052 |0,098 |0,160 |0,222 |0,286 |0,346 |0,393 |0,446 |0,472 |0,428
25 0,057 |0,058 |0,067 |0,094 |0,116 |0,131 |0,144 |0,148 |0,148 |0,138 |0,149
26 0,018 |0,030 |0,061 |0,101 |0,126 |0,160 |0,183 |0,210 |0,235 |0,251 |0,274
27 0,009 |0,007 |0,010 |0,011 |0,009 |0,010 |0,010 |0,016 |0,025 |0,044 |0,067
28 0,016 |0,019 |0,027 |0,028 |0,024 |0,031 |0,047 |0,070 |0,108 |0,147 |0,163
29 0,027 |0,053 |0,042 |0,046 |0,046 |0,056 |0,063 |0,080 |0,108 |0,141 |0,161
30 0,028 |0,026 |0,030 |0,030 |0,032 |0,061 |0,101 |0,146 |0,196 |0,263 |0,288
31 0,027 |0,018 |0,030 |0,033 |0,045 |0,059 |0,084 |0,096 |0,134 |0,168 |0,181
32 0,017 |0,011 |0,011 |0,011 |0,029 |0,055 |0,077 |0,102 |0,134 |0,153 |0,176
33 0,009 |0,011 |0,011 |0,013 |0,013 |0,012 |0,017 |0,020 |0,024 |0,029 |0,034
34 0,026 |0,026 |0,043 |0,069 |0,078 |0,088 |0,100 |0,108 |0,082 |0,085 |0,104
35 0,018 |0,016 |0,040 |0,046 |0,065 |0,081 |0,088 |0,096 |0,108 |0,108 |0,117
36 0,030 |0,043 |0,064 |0,096 |0,113 |0,113 |0,109 |0,113 |0,105 |0,058 |0,046
37 0,031 |0,056 |0,052 |0,053 |0,063 |0,074 |0,088 |0,089 |0,082 |0,069 |0,078
38 0,015 |0,025 |0,033 |0,040 |0,051 |0,049 |0,035 |0,029 |0,018 |0,036 |0,053
39 0,012 |0,010 |0,010 |0,013 |0,018 |0,019 |0,021 |0,023 |0,025 |0,022 |0,035
40 0,062 |0,069 |0,071 |0,067 |0,089 |0,089 |0,128 |0,128 |0,109 |0,131 |0,135
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Test: iMars XG33KTR

Interharmonics-phase L1

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f[Hz] ] | 1% | [[%] | 1[%] | 1% | [[%] | 1[%] | 1[%] | [[%] | 1[%] | |[%]
75 0,057 |0,096 |0,069 |0,097 |0,076 |0,097 |0,088 |0,080 |0,111 |0,097 |0,096
125 0,041 |0,048 0,042 |0,055 |0,047 |0,060 |0,056 |0,062 |0,060 |0,064 |0,060
175 0,034 |0,037 |0,028 |0,037 |0,034 |0,043 |0,040 |0,043 |0,045 |0,042 |0,047
225 0,033 |0,025 |0,022 |0,029 |0,027 |0,032 |0,036 |0,038 |0,041 |0,032 |0,035
275 0,027 |0,030 |0,025 |0,026 |0,031 |0,033 |0,028 |0,034 |0,035 |0,037 |0,040
325 0,022 |0,025 |0,015 |0,022 |0,022 |0,025 |0,026 |0,027 |0,028 |0,027 |0,031
375 0,016 |0,020 |0,017 |0,018 |0,018 |0,021 |0,022 |0,021 |0,025 |0,022 |0,025
425 0,016 |0,022 |0,015 |0,018 |0,021 |0,023 |0,023 |0,025 |0,024 |0,024 |0,027
475 0,027 |0,030 |0,022 |0,036 |0,027 |0,023 |0,032 |0,033 |0,049 |0,033 |0,045
525 0,018 |0,019 |0,019 |0,019 |0,024 |0,024 |0,028 |0,023 |0,021 |0,024 |0,027
575 0,017 |0,027 |0,029 |0,025 |0,035 |0,041 |0,031 |0,039 |0,032 |0,047 |0,038
625 0,013 |0,016 |0,013 |0,018 |0,017 |0,019 |0,020 |0,021 |0,021 |0,019 |0,021
675 0,011 |0,012 |0,014 |0,017 |0,018 |0,021 |0,020 |0,018 |0,018 |0,018 |0,018
725 0,008 |0,012 |0,013 |0,016 |0,018 |0,019 |0,018 |0,018 |0,018 |0,018 |0,019
775 0,022 |0,020 |0,019 |0,026 |0,025 |0,021 |0,028 |0,024 |0,031 |0,023 |0,028
825 0,008 |0,011 |0,016 |0,018 |0,021 |0,023 |0,022 |0,022 |0,022 |0,018 |0,019
875 0,009 |0,013 |0,018 |0,024 |0,026 |0,028 |0,027 |0,023 |0,021 |0,021 |0,020
925 0,008 |0,011 |0,017 |0,023 |0,027 |0,030 |0,028 |0,025 |0,022 |0,020 |0,017
975 0,007 |0,010 |0,014 |0,021 |0,024 |0,028 |0,028 |0,026 |0,026 |0,023 |0,018
1025 0,007 |0,009 |0,014 |0,020 |0,023 |0,028 |0,030 |0,028 |0,027 |0,028 |0,022
1075 0,007 |0,010 |0,011 |0,015 |0,020 |0,026 |0,027 |0,027 |0,025 |0,029 |0,025
1125 0,007 |0,009 |0,010 |0,015 |0,017 |0,021 |0,022 |0,024 |0,026 |0,029 |0,026
1175 0,007 |0,009 |0,010 |0,013 |0,015 |0,017 |0,018 |0,019 |0,021 |0,027 |0,029
1225 0,007 |0,009 |0,009 |0,014 |0,013 |0,014 |0,016 |0,017 |0,019 |0,021 |0,024
1275 0,007 |0,008 |0,008 |0,012 |0,014 |0,014 |0,013 |0,013 |0,014 |0,017 |0,020
1325 0,007 |0,009 |0,008 |0,012 |0,013 |0,013 |0,013 |0,013 |0,013 |0,017 |0,018
1375 0,006 |0,008 |0,008 |0,011 |0,011 |0,012 |0,013 |0,011 |0,012 |0,018 |0,016
1425 0,008 |0,009 |0,009 |0,013 |0,012 |0,014 |0,013 |0,012 |0,013 |0,017 |0,015
1475 0,006 |0,008 |0,008 |0,011 |0,011 |0,014 |0,012 |0,010 |0,012 |0,022 |0,016
1525 0,007 |0,008 |0,008 |0,012 |0,011 |0,014 |0,013 |0,013 |0,012 |0,017 |0,017
1575 0,005 |0,008 |0,008 |0,011 |0,011 |0,012 |0,011 |0,010 |0,012 |0,014 |0,013
1625 0,007 |0,007 |0,008 |0,010 |0,011 |0,013 |0,013 |0,012 |0,013 |0,014 |0,014
1675 0,006 |0,008 0,007 |0,010 |0,011 |0,012 |0,011 |0,010 |0,012 |0,013 |0,014
1725 0,007 |0,008 |0,008 |0,011 |0,010 |0,013 |0,012 |0,012 |0,012 |0,014 |0,016
1775 0,005 |0,007 |0,008 |0,009 |0,011 |0,011 |0,012 |0,010 |0,012 |0,014 |0,015
1825 0,007 |0,008 |0,008 |0,009 |0,011 |0,013 |0,013 |0,012 |0,012 |0,012 |0,015
1875 0,005 |0,007 |0,008 |0,010 |0,010 |0,012 |0,011 |0,009 |0,012 |0,011 |0,014
1925 0,007 |0,008 |0,009 |0,010 |0,009 |0,012 |0,013 |0,011 |0,012 |0,012 |0,015
1975 0,005 |0,009 |0,008 |0,011 |0,012 |0,013 |0,012 |0,012 |0,013 |0,016 |0,013
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Test: iMars XG33KTR

Interharmonics-phase L2

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f[Hz] ] | 1% | [[%] | 1[%] | 1% | [[%] | 1[%] | 1[%] | [[%] | 1[%] | |[%]
75 0,057 |0,115 |0,074 |0,065 |0,098 |0,093 |0,108 |0,082 |0,102 |0,089 |0,082
125 0,039 |0,042 |0,040 |0,040 |0,048 |0,044 |0,051 |0,046 |0,040 |0,059 |0,052
175 0,033 |0,031 |0,028 |0,026 |0,036 |0,031 |0,035 |0,035 |0,039 |0,040 |0,039
225 0,031 |0,028 |0,023 |0,022 |0,030 |0,029 |0,029 |0,032 |0,031 |0,030 |0,037
275 0,030 |0,028 0,029 |0,024 |0,026 |0,028 |0,031 |0,030 |0,039 |0,032 |0,032
325 0,019 |0,024 |0,017 |0,021 |0,023 |0,023 |0,026 |0,026 |0,027 |0,025 |0,032
375 0,019 |0,021 |0,014 |0,018 |0,020 |0,020 |0,019 |0,020 |0,025 |0,023 |0,029
425 0,017 |0,021 |0,017 |0,019 |0,018 |0,020 |0,026 |0,024 |0,026 |0,025 |0,025
475 0,025 |0,029 |0,021 |0,034 |0,029 |0,027 |0,037 |0,031 |0,033 |0,041 |0,049
525 0,019 |0,019 |0,017 |0,019 |0,024 |0,025 |0,023 |0,025 |0,026 |0,025 |0,027
575 0,021 |0,023 |0,028 |0,019 |0,022 |0,027 |0,028 |0,036 |0,035 |0,035 |0,032
625 0,013 |0,015 |0,013 |0,018 |0,017 |0,020 |0,021 |0,019 |0,021 |0,018 |0,024
675 0,010 |0,012 |0,013 |0,015 |0,017 |0,018 |0,019 |0,017 |0,017 |0,018 |0,017
725 0,009 |0,012 |0,014 |0,014 |0,016 |0,016 |0,017 |0,018 |0,018 [0,020 |0,019
775 0,018 |0,021 |0,017 |0,026 |0,022 |0,023 |0,026 |0,023 |0,023 |0,026 |0,033
825 0,009 |0,010 |0,014 |0,017 |0,020 |0,021 |0,021 |0,018 |0,019 |0,017 |0,018
875 0,011 |0,013 |0,019 |0,021 |0,024 |0,023 |0,024 |0,025 |0,022 |0,020 |0,018
925 0,008 |0,010 |0,017 |0,019 |0,027 |0,027 |0,029 |0,023 |0,020 |0,020 |0,019
975 0,007 |0,009 |0,014 |0,020 |0,024 0,026 |0,030 |0,030 |0,024 |0,023 |0,019
1025 0,008 |0,010 |0,014 |0,016 |0,023 |0,027 |0,030 |0,027 |0,025 |0,024 |0,024
1075 0,007 |0,009 |0,011 |0,014 |0,018 |0,022 |0,027 |0,026 |0,026 |0,029 |0,025
1125 0,008 |0,010 |0,012 |0,012 |0,015 |0,019 |0,022 |0,020 |0,028 |0,024 |0,028
1175 0,007 |0,009 |0,009 |0,011 |0,013 |0,014 |0,016 |0,019 |0,020 |0,026 |0,027
1225 0,009 |0,009 |0,011 |0,011 |0,013 |0,014 |0,016 |0,015 |0,020 |0,020 |0,027
1275 0,006 |0,008 |0,008 |0,010 |0,010 |0,010 |0,012 |0,013 |0,015 |0,019 |0,018
1325 0,007 |0,010 |0,011 |0,011 |0,012 |0,013 |0,013 |0,015 |0,017 |0,017 |0,020
1375 0,006 |0,007 |0,009 |0,009 |0,009 |0,010 |0,010 |0,010 |0,011 |0,018 |0,014
1425 0,008 |0,011 |0,012 |0,011 |0,012 |0,013 |0,013 |0,014 |0,017 |0,021 |0,017
1475 0,006 |0,006 |0,009 |0,009 |0,010 |0,009 |0,009 |0,010 |0,011 |0,016 |0,012
1525 0,008 |0,009 |0,011 |0,011 |0,012 |0,013 |0,013 |0,013 |0,015 |0,018 |0,016
1575 0,005 |0,006 |0,007 |0,008 |0,008 |0,007 |0,009 |0,008 |0,011 |0,011 |0,015
1625 0,008 |0,010 |0,011 |0,011 |0,012 |0,012 |0,013 |0,013 |0,015 |0,015 |0,017
1675 0,006 |0,007 |0,008 |0,008 |0,007 |0,007 |0,009 [0,009 |0,011 |0,011 |0,012
1725 0,009 |0,010 |0,011 |0,011 |0,012 |0,012 |0,012 |0,014 |0,020 |0,016 |0,017
1775 0,005 |0,006 |0,007 |0,007 |0,008 |0,008 |0,009 |0,009 |0,011 |0,011 |0,012
1825 0,009 |0,010 |0,010 |0,011 |0,011 |0,012 |0,012 |0,012 |0,017 |0,015 |0,016
1875 0,005 |0,006 |0,007 |0,008 |0,007 |0,007 |0,008 |0,009 |0,011 |0,009 |0,012
1925 0,008 |0,010 |0,012 |0,012 |0,011 |0,012 |0,012 |0,013 |0,015 |0,015 |0,021
1975 0,005 |0,007 |0,007 |0,009 |0,007 |0,008 |0,010 |0,012 |0,014 |0,010 |0,011
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Test: iMars XG33KTR

Interharmonics-phase L3

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f[Hz] ] | 1% | [[%] | 1[%] | 1% | [[%] | 1[%] | 1[%] | [[%] | 1[%] | |[%]
75 0,058 |0,106 |0,054 |0,080 |0,074 |0,088 |0,091 |0,190 |0,075 |0,110 |0,107
125 0,043 [0,039 |0,034 |0,038 |0,042 |0,051 |0,049 |0,055 |0,042 |0,062 |0,065
175 0,036 |0,030 |0,023 |0,030 |0,030 |0,035 |0,037 |0,040 |0,030 |0,038 |0,045
225 0,031 |0,022 |0,019 |0,022 |0,025 |0,029 |0,027 |0,040 |0,026 |0,034 |0,037
275 0,034 |0,028 |0,027 |0,024 |0,028 |0,028 |0,028 |0,037 |0,035 |0,040 |0,036
325 0,024 |0,020 |0,020 |0,021 |0,024 |0,025 |0,027 |0,031 |0,024 |0,033 |0,031
375 0,018 |0,020 |0,014 |0,017 |0,019 |0,022 |0,022 |0,027 |0,023 |0,024 |0,032
425 0,018 |0,018 |0,018 |0,017 |0,020 |0,019 |0,021 |0,023 |0,025 |0,025 |0,027
475 0,027 |0,028 0,020 |0,037 |0,030 |0,031 |0,043 |0,037 |0,028 |0,039 |0,050
525 0,018 |0,020 |0,017 |0,017 |0,023 |0,026 |0,022 |0,026 |0,025 |0,025 |0,028
575 0,025 |0,022 |0,033 |0,023 |0,030 |0,024 |0,028 |0,041 |0,039 |0,037 |0,032
625 0,013 |0,014 |0,013 |0,016 |0,016 |0,019 |0,020 |0,020 |0,017 |0,021 |0,022
675 0,011 |0,014 |0,012 |0,013 |0,016 |0,019 |0,017 |0,019 |0,016 |0,019 |0,019
725 0,010 |0,011 |0,014 |0,015 |0,017 |0,017 |0,017 |0,020 |0,018 [0,017 |0,017
775 0,019 |0,018 |0,018 |0,026 |0,025 |0,024 |0,029 |0,026 |0,019 |0,027 |0,031
825 0,009 |0,010 |0,013 |0,017 |0,019 |0,020 |0,021 |0,021 |0,018 |0,018 |0,018
875 0,013 |0,011 |0,017 |0,021 |0,023 |0,024 |0,024 |0,026 |0,021 |0,019 |0,017
925 0,008 |0,010 |0,014 |0,022 |0,021 |0,026 |0,027 |0,034 |0,022 |0,021 |0,017
975 0,007 |0,009 |0,014 |0,017 |0,025 |0,028 |0,027 |0,030 |0,024 |0,024 |0,019
1025 0,007 |0,008 |0,014 |0,018 |0,022 |0,027 |0,028 |0,031 |0,024 |0,025 |0,021
1075 0,006 |0,009 |0,013 |0,014 |0,018 |0,021 |0,026 |0,033 |0,024 |0,028 |0,027
1125 0,006 |0,009 |0,011 |0,012 |0,017 |0,019 |0,021 |0,026 |0,024 |0,026 |0,026
1175 0,007 |0,008 |0,009 |0,011 |0,011 |0,015 |0,016 |0,027 |0,020 |0,024 |0,027
1225 0,008 |0,008 |0,009 |0,011 |0,012 |0,013 |0,015 |0,026 |0,017 |0,020 |0,028
1275 0,007 |0,009 0,008 |0,010 |0,010 |0,013 |0,012 |0,018 |0,014 |0,018 |0,020
1325 0,007 |0,008 |0,008 |0,010 |0,011 0,011 |0,012 |0,019 |0,014 |0,017 |0,017
1375 0,006 |0,007 |0,008 |0,009 |0,010 |0,010 |0,011 |0,012 |0,013 |0,019 |0,015
1425 0,007 |0,008 0,009 |0,010 |0,012 |0,012 |0,012 |0,015 |0,012 |0,018 |0,016
1475 0,006 |0,006 |0,007 |0,009 |0,009 |0,010 |0,010 |0,014 |0,012 |0,018 |0,014
1525 0,008 |0,008 |0,009 |0,010 |0,010 |0,012 |0,011 |0,018 |0,012 |0,016 |0,015
1575 0,006 |0,006 |0,007 |0,008 |0,009 |0,010 |0,010 |0,012 |0,009 |0,012 |0,014
1625 0,007 |0,008 |0,009 |0,010 |0,010 |0,011 |0,013 |0,015 |0,012 |0,014 |0,015
1675 0,007 |0,006 |0,007 |0,008 |0,008 |0,009 |0,009 |0,011 |0,011 |0,012 |0,014
1725 0,008 |0,008 |0,008 |0,009 |0,011 |0,011 |0,011 |0,014 |0,017 |0,014 |0,015
1775 0,007 |0,006 |0,007 |0,007 |0,008 |0,009 |0,009 [0,013 |0,012 |0,011 |0,013
1825 0,008 |0,008 |0,008 |0,009 |0,008 |0,011 |0,011 |0,014 |0,014 |0,014 |0,015
1875 0,006 |0,006 |0,006 |0,007 |0,008 |0,009 |0,009 |0,012 |0,010 |0,010 |0,013
1925 0,009 |0,007 |0,008 |0,009 |0,009 |0,009 |0,011 |0,012 |0,014 |0,013 |0,014
1975 0,015 |0,008 |0,009 |0,010 |0,009 |0,013 |0,010 |0,010 |0,011 |0,014 |0,015
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VERITAS

Test: iMars XG33KTR

Higher Frequencies-phase L1

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [kHz] 6] | 1% | 1[%] | [[%] | 1[%] | 1[%] | [[%] | /%] | 1[%] | [[%] | I[%]
2,1 0,037 |0,040 |0,062 |0,067 |0,063 |0,075 |0,107 |0,113 |0,127 |0,145 |0,126
2,3 0,046 |0,047 |0,060 |0,075 |0,089 |0,091 |0,098 |0,097 |0,088 |0,085 |0,095
2,5 0,021 |0,034 |0,055 |0,070 |0,096 |0,121 |0,133 |0,131 |0,115 |0,100 |0,109
2,7 0,021 |0,025 |0,027 |0,024 |0,040 |0,057 |0,090 |0,128 |0,160 |0,177 |0,191
2,9 0,017 |0,025 |0,026 |0,033 |0,052 |0,071 |0,099 |0,124 |0,146 |0,154 |0,173
3,1 0,024 |0,025 |0,030 |0,029 |0,036 |0,042 |0,049 |0,058 |0,081 |0,105 |0,133
3,3 0,023 |0,026 |0,028 |0,027 |0,030 |0,039 |0,045 |0,050 |0,060 |0,069 |0,087
3,5 0,025 |0,027 |0,030 |0,030 |0,033 |0,035 |0,041 |0,045 |0,051 |0,063 |0,065
3,7 0,026 |0,031 |0,031 |0,034 |0,036 |0,038 |0,046 |0,049 |0,051 |0,054 |0,060
3,9 0,022 |0,024 0,026 |0,026 |0,026 |0,031 |0,036 |0,039 |0,044 |0,056 |0,095
4,1 0,017 |0,017 |0,021 |0,019 |0,021 |0,024 |0,024 |0,030 |0,031 |0,032 |0,063
4,3 0,020 |0,023 |0,024 |0,022 |0,025 |0,026 |0,028 |0,032 |0,034 |0,031 |0,041
4,5 0,018 |0,017 |0,019 |0,020 |0,018 |0,020 |0,022 |0,029 |0,026 |0,025 |0,028
4,7 0,010 |0,012 |0,014 |0,012 |0,013 |0,015 |0,014 |0,021 [0,021 |0,017 |0,017
4,9 0,009 |0,010 |0,013 |0,013 |0,012 |0,013 |0,013 |0,021 [0,021 |0,017 |0,015
5,1 0,008 |0,009 |0,013 |0,011 |0,011 |0,011 |0,011 |0,018 [0,020 |0,016 |0,012
5,3 0,008 |0,009 |0,016 |0,011 |0,013 |0,013 |0,013 |0,018 |0,021 |0,018 |0,011
5,5 0,012 |0,014 0,020 |0,016 |0,017 |0,018 |0,017 |0,020 |0,025 |0,022 |0,013
5,7 0,012 |0,013 |0,018 |0,017 |0,016 |0,017 |0,016 |0,018 |0,025 |0,022 |0,015
5,9 0,012 |0,013 |0,015 |0,015 |0,013 |0,012 |0,011 |0,013 |0,020 |0,019 |0,014
6,1 0,008 [0,009 |0,011 |0,011 |0,011 |0,009 |0,009 |0,011 |0,020 |0,019 |0,010
6,3 0,008 [0,010 |0,011 |0,012 |0,012 |0,010 |0,009 |0,011 |0,019 |0,019 |0,010
6,5 0,007 |0,009 |0,010 |0,012 |0,011 |0,009 |0,008 |0,010 |0,019 |0,019 |0,009
6,7 0,008 |0,009 |0,010 |0,013 |0,011 0,010 |0,009 |0,010 |0,017 |0,020 |0,010
6,9 0,008 |0,009 0,010 |0,013 |0,011 |0,010 |0,009 |0,010 |0,016 |0,019 |0,011
7.1 0,006 |0,008 0,010 |0,011 |0,010 |0,009 |0,008 |0,009 |0,015 |0,018 |0,009
7.3 0,006 |0,007 |0,009 |0,013 |0,011 |0,009 |0,008 |0,008 |0,014 |0,018 |0,008
7,5 0,013 |0,011 |0,012 |0,016 |0,015 |0,012 |0,012 |0,012 |0,016 |0,022 |0,012
7,7 0,020 |0,022 0,023 |0,023 |0,022 |0,023 |0,019 |0,023 |0,027 |0,027 |0,022
7.9 0,021 |0,020 |0,020 |0,025 |0,024 |0,023 |0,020 |0,023 |0,027 |0,027 |0,022
8,1 0,012 |0,015 |0,014 |0,016 |0,014 |0,013 |0,012 |0,012 |0,015 |0,020 |0,013
8,3 0,006 |0,007 |0,010 |0,013 |0,012 |0,010 |0,008 |0,009 |0,013 |0,018 |0,009
8,5 0,010 |0,011 |0,012 |0,015 |0,014 |0,013 |0,011 |0,011 |0,016 |0,020 |0,013
8,7 0,014 |0,014 |0,015 |0,018 |0,017 |0,017 |0,016 |0,016 |0,020 |0,023 |0,018
8,9 0,012 |0,013 |0,013 |0,015 |0,016 |0,015 |0,014 |0,013 |0,018 |0,021 |0,016
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VERITAS

Test: iMars XG33KTR

Higher Frequencies-phase L2

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [kHz] 6] | 1% | 1[%] | [[%] | 1[%] | 1[%] | [[%] | /%] | 1[%] | [[%] | I[%]
2,1 0,032 |0,037 |0,048 |0,062 |0,067 |0,082 |0,081 |0,091 |0,106 |0,131 |0,133
2,3 0,045 |0,045 |0,055 |0,075 |0,086 |0,093 |0,093 |0,094 |0,087 |0,087 |0,080
2,5 0,023 |0,032 |0,049 |0,057 |0,070 |0,086 |0,101 |0,112 |0,115 |0,122 |0,126
2,7 0,019 |0,023 |0,025 |0,026 |0,030 |0,032 |0,043 |0,061 |0,076 |0,095 |0,117
2,9 0,016 |0,023 |0,024 |0,029 |0,038 |0,048 |0,059 |0,073 |0,091 |0,109 |0,123
3,1 0,022 |0,022 |0,022 [0,023 |0,027 |0,027 |0,032 |0,037 |0,047 |0,063 |0,079
3,3 0,022 |0,023 0,024 |0,023 |0,026 |0,030 |0,029 |0,028 |0,027 |0,029 |0,030
3,5 0,022 |0,023 |0,026 |0,028 |0,034 |0,034 |0,041 |0,048 |0,048 |0,054 |0,052
3,7 0,025 |0,025 |0,028 |0,029 |0,032 |0,032 |0,035 |0,041 |0,042 |0,054 |0,059
3,9 0,024 |0,024 |0,024 |0,027 |0,028 |0,028 |0,028 |0,032 |0,035 |0,045 |0,063
4,1 0,016 |0,017 |0,018 |0,017 |0,019 |0,021 |0,022 |0,023 |0,025 |0,031 |0,040
4,3 0,022 |0,019 0,021 |0,020 |0,022 |0,025 |0,025 |0,026 |0,027 |0,032 |0,034
4,5 0,016 |0,017 |0,017 |0,017 |0,018 |0,018 |0,018 |0,018 |0,020 |0,020 |0,020
4,7 0,010 |0,010 |0,011 |0,010 |0,011 |0,011 |0,012 |0,013 |0,013 |0,013 |0,012
4,9 0,009 |0,010 |0,010 |0,010 |0,011 |0,010 |0,011 |0,012 [0,012 |0,012 |0,012
5,1 0,008 |0,008 |0,009 |0,008 |0,009 |0,009 |0,009 |0,010 |0,010 |0,010 |0,010
5,3 0,007 |0,007 |0,008 |0,008 |0,009 |0,009 |0,009 |0,010 |0,010 |0,010 |0,009
5,5 0,007 |0,009 |0,009 |0,009 |0,010 |0,010 |0,010 |0,011 |0,011 |0,011 |0,010
5,7 0,008 |0,008 |0,009 |0,009 |0,010 |0,010 |0,010 |0,011 |0,011 |0,011 |0,010
5,9 0,008 |0,008 |0,009 |0,009 |0,008 |0,008 |0,008 |0,008 |0,009 |0,009 |0,009
6,1 0,006 |0,006 |0,007 |0,007 |0,007 |0,006 |0,007 |0,007 |0,008 |0,008 |0,007
6,3 0,007 |0,007 |0,007 |0,007 |0,007 |0,007 |0,007 |0,008 |0,008 |0,008 |0,008
6,5 0,006 |0,006 |0,006 |0,006 |0,006 |0,006 |0,006 |0,007 |0,008 |0,008 |0,007
6,7 0,006 |0,007 |0,007 |0,007 |0,007 |0,006 |0,007 |0,007 |0,008 |0,008 |0,007
6,9 0,007 |0,008 |0,007 |0,007 |0,007 |0,007 |0,007 |0,007 |0,008 |0,009 |0,008
7.1 0,005 |0,006 |0,005 |0,006 |0,005 |0,006 |0,006 |0,006 |0,007 |0,007 |0,007
7.3 0,005 |0,006 |0,006 |0,005 |0,005 |0,006 |0,006 |0,006 |0,006 |0,008 |0,007
7,5 0,009 |0,010 |0,009 |0,009 |0,009 |0,008 |0,009 |0,009 |0,009 |0,010 |0,010
7,7 0,018 |0,016 |0,019 |0,018 |0,019 |0,017 |0,017 |0,018 |0,016 |0,019 |0,019
7.9 0,017 |0,016 |0,019 |0,018 |0,018 |0,017 |0,018 |0,018 |0,016 |0,020 |0,020
8,1 0,009 |0,010 |0,009 |0,009 |0,009 |0,010 |0,009 |0,009 |0,010 |0,010 |0,009
8,3 0,005 |0,006 |0,006 |0,006 |0,006 |0,006 |0,006 |0,006 |0,007 |0,008 |0,007
8,5 0,008 |0,008 |0,008 |0,009 |0,009 |0,009 |0,009 |0,008 |0,009 |0,009 |0,009
8,7 0,014 |0,014 |0,014 |0,015 |0,014 |0,014 |0,015 |0,015 |0,015 |0,016 |0,016
8,9 0,010 |0,010 |0,010 |0,011 |0,011 |0,011 |0,011 |0,010 |0,012 |0,012 |0,012
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VERITAS

Test: iMars XG33KTR

Higher Frequencies-phase L3

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [kHz] 6] | 1% | 1[%] | [[%] | 1[%] | 1[%] | [[%] | /%] | 1[%] | [[%] | I[%]
2,1 0,029 |0,034 |0,059 |0,072 |0,099 |0,108 |0,091 |0,096 |0,122 |0,140 |0,153
2,3 0,042 |0,043 |0,055 |0,071 |0,082 |0,088 |0,089 |0,094 (0,112 |0,114 |0,125
2,5 0,021 |0,030 |0,052 |0,068 |0,099 |0,128 |0,142 |0,151 |0,149 |0,131 |0,145
2,7 0,017 |0,022 |0,020 |0,024 |0,030 |0,047 |0,082 |0,120 |0,163 |0,198 |0,212
2,9 0,018 |0,020 |0,020 |0,024 |0,036 |0,053 |0,077 |0,104 |0,130 |0,147 |0,160
3,1 0,022 |0,019 0,022 |0,025 |0,029 |0,031 |0,040 |0,044 |0,057 |0,097 |0,126
3,3 0,020 |0,022 0,024 |0,025 |0,027 |0,035 |0,040 |0,046 |0,055 |0,077 |0,090
3,5 0,021 |0,022 |0,024 |0,027 |0,029 |0,033 |0,041 |0,046 |0,050 |0,061 |0,066
3,7 0,024 |0,024 |0,024 |0,029 |0,031 |0,035 |0,037 |0,040 |0,045 |0,058 |0,073
3,9 0,021 |0,023 |0,023 |0,024 |0,025 |0,027 |0,033 |0,037 |0,035 |0,046 |0,057
4,1 0,016 |0,016 |0,017 |0,017 |0,018 |0,019 |0,021 |0,025 |0,028 |0,033 |0,048
4,3 0,018 |0,019 |0,019 |0,020 |0,020 |0,022 |0,024 |0,027 |0,031 |0,034 |0,042
4,5 0,015 |0,016 |0,018 |0,017 |0,017 |0,018 |0,019 |0,020 |0,022 |0,021 |0,025
4,7 0,010 |0,010 |0,010 |0,010 |0,011 |0,011 |0,013 |0,014 |0,015 |0,014 |0,015
4,9 0,009 |0,010 |0,011 |0,011 |0,011 |0,011 |0,012 |0,014 |0,014 |0,013 |0,013
5,1 0,007 |0,008 |0,009 |0,009 |0,009 [0,009 |0,010 |0,012 |0,012 |0,010 |0,010
5,3 0,007 |0,008 |0,008 |0,009 |0,009 |0,009 |0,009 [0,011 |0,012 |0,011 |0,010
5,5 0,007 |0,009 0,011 |0,010 |0,011 |0,011 |0,011 |0,012 |0,013 |0,012 |0,011
5,7 0,009 |0,009 0,011 |0,011 |0,010 |0,011 |0,010 |0,012 |0,014 |0,013 |0,011
5,9 0,008 |0,009 |0,010 |0,009 |0,008 |0,008 |0,008 |0,010 |0,012 |0,011 |0,010
6,1 0,006 |0,007 |0,007 |0,007 |0,007 |0,007 |0,007 |0,008 |0,011 |0,010 |0,009
6,3 0,007 |0,007 |0,007 |0,007 |0,008 |0,007 |0,007 |0,008 |0,012 |0,012 |0,009
6,5 0,006 |0,007 |0,007 |0,007 |0,007 |0,006 |0,007 |0,008 |0,011 |0,010 |0,008
6,7 0,006 |0,007 |0,007 |0,007 |0,008 |0,007 |0,007 |0,008 |0,010 |0,011 |0,008
6,9 0,007 |0,009 |0,008 |0,008 |0,008 |0,008 |0,008 |0,008 |0,011 |0,012 |0,009
7.1 0,005 |0,006 |0,006 |0,007 |0,007 |0,006 |0,006 |0,007 |0,010 |0,011 |0,008
7.3 0,005 |0,006 |0,007 |0,007 |0,006 |0,006 |0,007 |0,007 |0,009 |0,011 |0,008
7,5 0,013 |0,012 |0,012 |0,012 |0,012 |0,012 |0,011 |0,011 |0,014 |0,014 |0,013
7,7 0,026 |0,025 |0,024 |0,025 |0,026 |0,025 |0,026 |0,024 |0,024 |0,026 |0,025
7.9 0,026 |0,024 |0,023 |0,024 |0,027 |0,025 |0,027 |0,025 |0,024 |0,025 |0,025
8,1 0,011 |0,014 |0,014 |0,014 |0,012 |0,012 |0,011 |0,012 |0,013 |0,016 |0,014
8,3 0,006 |0,006 |0,007 |0,007 |0,007 |0,007 |0,007 |0,008 |0,009 |0,012 |0,009
8,5 0,009 |0,009 |0,009 |0,010 |0,010 |0,009 |0,009 |0,011 |0,011 |0,013 |0,010
8,7 0,013 |0,014 |0,014 |0,015 |0,015 |0,014 |0,014 |0,015 |0,016 |0,017 |0,016
8,9 0,011 |0,011 |0,011 |0,012 |0,013 |0,012 |0,012 |0,013 |0,013 |0,015 |0,013
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4.8 EMC and power quality =)
Harmonic current emission (EN 61000-4-7)

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE
0817-4-7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz must
be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test: iMars XG30KTR

Harmonics-phase L1

P/P: [%] 0 10 20 30 40 50 60 70 80 90 100
Order o6 | (%] | [[%] | 1[%] | 1[%] | 1% | t[%] | ([%] | 1[%] | 1[%] | I[%]
1 5,138 |10,811 |20,157 | 30,457 | 40,208 | 50,560 | 60,186 | 70,669 | 80,313 | 90,585 | 99,311
2 0,545 |0,808 0,939 |1,032 |0,923 |0,974 |1,124 |1,016 |1,153 |1,211 |0,543
3 0,191 |0,267 |0,290 |0,280 |0,289 |0,280 |0,293 |0,335 |0,333 |0,338 |0,160
4 0,157 |0,190 |0,212 |0,217 |0,245 |0,252 |0,423 |0,336 |0,492 |0,490 |0,299
5 0,645 |0,500 |0,107 |0,252 |0,504 |0,614 |0,789 |0,914 (1,132 |1,250 |1,154
6 0,103 |0,107 |0,132 |0,134 |0,147 |0,156 |0,187 |0,171 |0,243 |0,240 |0,317
7 0,436 |0,492 |0,259 |0,111 |0,221 |0,473 |0,565 |0,722 |0,767 |0,904 |0,658
8 0,079 |0,077 |0,064 |0,074 |0,074 |0,068 |0,088 |0,080 |0,094 |0,110 |0,203
9 0,067 |0,080 |0,080 |0,085 |0,067 |0,075 |0,080 |0,095 |0,087 |0,092 |0,119
10 0,052 |0,057 |0,063 |0,063 |0,074 |0,063 |0,086 |0,090 |0,085 |0,104 |0,079
11 0,095 |0,055 |0,048 |0,062 |0,156 |0,166 |0,188 |0,175 |0,167 |0,201 |0,268
12 0,052 |0,053 |0,058 |0,076 |0,097 |0,120 |0,139 |0,151 |0,174 |0,189 |0,092
13 0,098 |0,160 |0,081 |0,093 |0,093 |0,187 |0,171 |0,162 |0,140 |0,132 |0,076
14 0,032 |0,034 |0,039 |0,045 |0,052 |0,056 |0,062 |0,057 |0,067 |0,076 |0,029
15 0,018 |0,020 |0,031 |0,017 |0,019 |0,024 |0,021 |0,024 |0,025 |0,026 |0,039
16 0,031 |0,039 |0,041 |0,045 |0,060 |0,049 |0,065 |0,053 |0,046 |0,051 |0,038
17 0,058 |0,100 |0,120 |0,109 |0,138 |0,154 |0,163 |0,148 |0,119 |0,106 |0,143
18 0,034 |0,047 |0,060 |0,071 |0,096 |0,110 |0,122 |0,113 |0,113 |0,104 |0,090
19 0,044 |0,022 |0,028 |0,021 |0,040 |0,049 |0,054 |0,061 |0,090 |0,118 |0,179
20 0,024 |0,024 |0,030 |0,033 |0,058 |0,071 |0,073 |0,061 |0,045 |0,050 |0,070
21 0,014 |0,023 0,021 |0,021 |0,021 |0,023 |0,022 |0,030 |0,040 |0,051 |0,034
22 0,022 |0,021 |0,020 |0,024 |0,029 |0,034 |0,042 |0,050 |0,074 |0,093 |0,317
23 0,021 |0,025 |0,049 |0,049 |0,057 |0,065 |0,080 |0,083 |0,085 |0,109 |0,178
24 0,029 |0,031 |0,028 |0,032 |0,028 |0,038 |0,049 |0,065 |0,096 |0,137 |0,658
25 0,057 |0,073 |0,044 |0,046 |0,042 |0,059 |0,063 |0,061 |0,064 |0,052 |0,188
26 0,020 |0,016 |0,015 |0,019 |0,023 |0,035 |0,042 |0,066 |0,073 |0,103 |0,273
27 0,030 |0,027 |0,022 |0,023 |0,025 |0,025 |0,028 |0,030 |0,032 |0,030 |0,028
28 0,016 |0,034 |0,041 |0,052 |0,064 |0,075 |0,096 |0,117 |0,122 |0,138 |0,161
29 0,020 |0,034 |0,020 |0,026 |0,025 |0,014 |0,021 |0,024 |0,033 |0,026 |0,141
30 0,018 |0,023 |0,043 |0,058 |0,070 |0,084 |0,091 |0,099 |0,121 |0,120 |0,311
31 0,034 |0,015 |0,035 |0,066 |0,078 |0,083 |0,083 |0,081 |0,088 |0,106 |0,216
32 0,011 |0,017 |0,020 |0,033 |0,042 |0,044 |0,039 |0,046 |0,035 |0,036 |0,200
33 0,019 |0,026 |0,031 |0,032 |0,033 |0,033 |0,033 |0,032 |0,032 |0,029 |0,024
34 0,016 |0,020 |0,022 |0,017 |0,032 |0,041 |0,056 |0,065 |0,096 |0,099 |0,073
35 0,010 |0,039 |0,069 |0,081 |0,093 |0,102 |0,111 |0,122 |0,128 |0,149 |0,051
36 0,019 |0,020 |0,025 |0,048 |0,061 |0,079 |0,098 |0,128 |0,130 |0,161 |0,079
37 0,064 |0,071 |0,059 |0,071 |0,080 |0,095 |0,109 |0,111 |0,099 |0,091 |0,061
38 0,014 |0,017 |0,016 |0,026 |0,041 |0,058 |0,072 |0,081 |0,102 |0,098 |0,038
39 0,041 |0,058 |0,064 |0,065 |0,060 |0,056 |0,049 |0,040 |0,036 |0,036 |0,029
40 0,031 |0,044 |0,043 |0,033 |0,038 |0,034 |0,040 |0,034 |0,030 |0,060 |0,108
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4.8 EMC and power quality =)
Harmonic current emission (EN 61000-4-7)

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE
0817-4-7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz must
be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test: iMars XG30KTR

Harmonics-phase L2

P/P: [%] 0 10 20 30 40 50 60 70 80 90 100
Order o6 | (%] | [[%] | 1[%] | 1[%] | 1% | t[%] | ([%] | 1[%] | 1[%] | I[%]
1 5,124 |10,749 |20,194 | 30,666 | 40,063 | 50,685 | 60,193 | 70,726 | 79,968 | 90,718 | 98,977
2 0,658 |0,908 |1,135 |1,098 |1,286 |1,360 |1,269 |1,123 |1,338 |1,343 |0,485
3 0,064 |0,105 |0,124 |0,146 |0,155 |0,185 |0,175 |0,245 |0,213 |0,257 |0,190
4 0,222 |0,293 |0,333 |0,379 |0,421 |0,452 |0,464 |0,538 |0,496 |0,538 |0,279
5 0,523 |0,347 |0,092 |0,331 |0,461 |0,668 |0,837 |0,948 |1,108 |1,241 |1,063
6 0,158 |0,181 |0,189 |0,196 |0,230 |0,245 |0,225 |0,248 |0,251 |0,242 |0,087
7 0,387 |0,453 |0,180 |0,066 |0,268 |0,369 |0,477 |0,634 |0,705 |0,847 |0,723
8 0,109 |0,115 |0,119 |0,133 |0,141 |0,135 |0,145 |0,150 |0,165 |0,176 |0,200
9 0,031 |0,039 |0,052 |0,055 |0,045 |0,045 |0,049 |0,047 |0,057 |0,061 |0,163
10 0,086 |0,090 |0,072 |0,086 |0,097 |0,100 |0,107 |0,112 |0,112 |0,120 |0,087
11 0,076 |0,059 |0,054 |0,098 |0,151 |0,224 |0,212 |0,210 |0,218 |0,259 |0,294
12 0,074 |0,073 |0,055 |0,065 |0,093 |0,092 |0,082 |0,081 |0,082 |0,081 |0,040
13 0,118 |0,164 |0,093 |0,121 |0,148 |0,168 |0,200 |0,189 |0,167 |0,158 |0,120
14 0,061 |0,057 |0,048 |0,056 |0,069 |0,075 |0,069 |0,075 |0,080 |0,082 |0,047
15 0,013 |0,014 |0,025 |0,018 |0,021 0,023 |0,026 |0,022 |0,023 |0,027 |0,018
16 0,050 |0,053 |0,043 |0,054 |0,055 |0,057 |0,056 |0,058 |0,057 |0,069 |0,035
17 0,070 |0,110 |0,124 |0,128 |0,145 |0,165 |0,165 |0,151 |0,136 |0,120 |0,174
18 0,046 |0,051 |0,050 |0,055 |0,062 |0,076 |0,085 |0,075 |0,080 |0,072 |0,060
19 0,052 |0,012 |0,034 |0,026 |0,033 |0,070 |0,091 |0,091 |0,107 |0,128 |0,188
20 0,043 |0,044 |0,055 |0,068 |0,087 |0,106 |0,110 |0,099 |0,102 |0,082 |0,052
21 0,011 |0,013 |0,020 |0,015 |0,015 |0,018 |0,026 |0,028 |0,034 |0,039 |0,022
22 0,032 |0,034 |0,039 |0,043 |0,045 |0,051 |0,055 |0,055 |0,074 |0,085 |0,372
23 0,029 |0,031 |0,055 |0,051 |0,069 |0,074 |0,101 |0,119 |0,131 |0,154 |0,109
24 0,033 |0,033 |0,037 |0,042 |0,052 |0,061 |0,060 |0,066 |0,085 |0,095 |0,211
25 0,056 |0,072 |0,046 |0,047 |0,042 |0,046 |0,046 |0,055 |0,053 |0,045 |0,184
26 0,026 |0,024 |0,026 |0,028 |0,037 |0,047 |0,069 |0,094 |0,111 |0,150 |0,300
27 0,014 |0,013 |0,010 |0,011 |0,014 |0,015 |0,022 |0,015 |0,017 |0,024 |0,028
28 0,019 |0,030 |0,034 |0,044 |0,059 |0,073 |0,077 |0,080 |0,099 |0,104 |0,139
29 0,032 |0,042 |0,025 |0,038 |0,039 |0,041 |0,041 |0,041 |0,045 |0,058 |0,049
30 0,021 |0,022 |0,021 |0,019 |0,024 |0,033 |0,043 |0,051 |0,058 |0,075 |0,083
31 0,033 |0,016 |0,030 |0,061 |0,077 |0,088 |0,102 |0,106 |0,107 |0,115 |0,184
32 0,012 |0,019 |0,033 |0,042 |0,048 |0,055 |0,061 |0,063 |0,071 |0,066 |0,237
33 0,012 |0,015 |0,020 |0,022 |0,024 |0,031 |0,038 |0,046 |0,055 |0,059 |0,035
34 0,017 |0,023 |0,023 |0,028 |0,032 |0,048 |0,072 |0,083 |0,098 |0,115 |0,134
35 0,016 |0,042 |0,074 |0,084 |0,088 |0,089 |0,095 |0,100 |0,096 |0,100 |0,134
36 0,018 |0,016 |0,019 |0,015 |0,020 |0,023 |0,024 |0,023 |0,030 |0,042 |0,092
37 0,068 |0,073 |0,062 |0,064 |0,067 |0,070 |0,073 |0,072 |0,061 |0,058 |0,040
38 0,021 |0,014 |0,022 |0,024 |0,036 |0,053 |0,057 |0,077 |0,076 |0,089 |0,040
39 0,019 |0,026 |0,027 |0,028 |0,030 |0,025 |0,028 |0,024 |0,031 |0,034 |0,015
40 0,061 |0,075 |0,067 |0,059 |0,067 |0,063 |0,058 |0,073 |0,051 |0,080 |0,104
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4.8 EMC and power quality =)
Harmonic current emission (EN 61000-4-7)

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE
0817-4-7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz must
be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test: iMars XG30KTR

Harmonics-phase L3

P/P: [%] 0 10 20 30 40 50 60 70 80 90 100
Order o6 | (%] | [[%] | 1[%] | 1[%] | 1% | t[%] | ([%] | 1[%] | 1[%] | I[%]
1 5,067 |10,803 |20,187 | 30,505 | 40,135 | 50,423 | 59,964 | 70,480 | 79,847 | 90,254 | 99,955
2 0,768 |1,041 |1,332 |1,213 |1,469 1,524 |1,454 |1,711 |1,549 |1,409 |0,395
3 0,112 |0,121 |0,189 |0,164 |0,166 |0,210 |0,249 |0,279 |0,255 |0,297 |0,167
4 0,269 |0,347 |0,445 |0,427 |0,513 |0,469 |0,525 |0,527 |0,615 |0,506 |0,253
5 0,597 |0,450 |0,134 |0,166 |0,472 |0,643 |0,728 |0,942 |1,100 |1,232 |1,275
6 0,195 |0,225 |0,238 |0,259 |0,286 |0,274 |0,307 |0,330 |0,328 |0,331 |0,269
7 0,377 |0,419 |0,138 |0,178 |0,209 |0,372 |0,581 |0,653 |0,775 |0,911 |0,586
8 0,148 |0,160 |0,156 |0,171 |0,176 |0,180 |0,190 |0,215 |0,202 |0,208 |0,094
9 0,041 |0,041 |0,036 |0,041 |0,033 |0,044 |0,055 |0,051 |0,051 |0,051 |0,066
10 0,109 |0,113 |0,111 |0,116 |0,128 |0,143 |0,148 |0,170 |0,168 |0,170 |0,102
11 0,102 |0,042 |0,049 |0,107 |0,145 |0,210 |0,221 |0,206 |0,205 |0,228 |0,338
12 0,095 |0,091 |0,091 |0,099 |0,126 0,132 |0,147 |0,169 |0,179 |0,192 |0,082
13 0,120 |0,164 |0,128 |0,105 |0,157 |0,169 |0,182 |0,174 |0,170 |0,176 |0,044
14 0,080 |0,077 |0,070 |0,072 |0,084 |0,090 |0,097 |0,113 |0,106 |0,116 |0,028
15 0,015 |0,015 |0,027 |0,015 |0,018 |0,017 |0,022 |0,022 |0,023 |0,024 |0,028
16 0,070 |0,069 |0,078 |0,071 |0,081 |0,081 |0,081 |0,094 |0,087 |0,085 |0,030
17 0,052 |0,112 |0,110 |0,130 |0,155 0,180 |0,182 |0,162 |0,148 |0,138 |0,123
18 0,060 |0,069 |0,082 |0,096 |0,108 |0,110 |0,107 |0,097 |0,083 |0,076 |0,108
19 0,037 |0,017 |0,034 |0,031 |0,042 |0,072 |0,076 |0,086 |0,121 |0,136 |0,187
20 0,053 |0,058 |0,068 |0,078 |0,087 |0,103 |0,104 |0,100 |0,100 |0,086 |0,030
21 0,012 |0,011 |0,014 |0,014 |0,016 |0,019 |0,021 |0,027 |0,027 |0,030 |0,023
22 0,044 |0,047 |0,053 |0,053 |0,058 |0,069 |0,075 |0,088 |0,103 |0,110 |0,383
23 0,023 |0,026 |0,053 |0,060 |0,077 |0,090 |0,111 |0,116 |0,122 |0,126 |0,150
24 0,042 |0,042 |0,048 |0,045 |0,050 |0,063 |0,075 |0,096 |0,131 |0,172 |0,524
25 0,049 |0,069 |0,039 |0,039 |0,035 |0,044 |0,039 |0,040 |0,036 |0,042 |0,164
26 0,031 |0,031 |0,034 |0,033 |0,043 |0,056 |0,059 |0,073 |0,107 |0,116 |0,287
27 0,016 |0,016 |0,017 |0,015 |0,017 |0,019 |0,024 |0,027 |0,033 |0,032 |0,044
28 0,027 |0,036 |0,046 |0,053 |0,063 |0,078 |0,089 |0,110 |0,115 |0,122 |0,142
29 0,023 |0,035 |0,012 |0,018 |0,027 |0,041 |0,056 |0,064 |0,060 |0,081 |0,139
30 0,023 |0,028 |0,037 |0,061 |0,073 |0,086 |0,103 |0,113 |0,125 |0,130 |0,276
31 0,033 |0,024 |0,043 |0,078 |0,099 0,110 |0,119 |0,125 |0,135 |0,161 |0,173
32 0,018 |0,022 |0,030 |0,034 |0,043 |0,048 |0,042 |0,047 |0,051 |0,035 |0,167
33 0,011 |0,012 |0,013 |0,011 |0,008 |0,009 |0,013 |0,021 |0,028 |0,036 |0,035
34 0,014 |0,015 |0,017 |0,019 |0,021 |0,032 |0,043 |0,042 |0,062 |0,076 |0,108
35 0,013 |0,032 |0,055 |0,068 |0,076 |0,082 |0,085 |0,091 |0,098 |0,121 |0,123
36 0,018 |0,020 |0,033 |0,045 |0,063 |0,088 |0,101 |0,125 |0,143 |0,159 |0,079
37 0,058 |0,067 |0,053 |0,055 |0,060 |0,073 |0,090 |0,101 |0,107 |0,110 |0,085
38 0,014 |0,015 |0,014 |0,027 |0,039 |0,049 |0,069 |0,069 |0,075 |0,086 |0,024
39 0,022 |0,029 |0,035 |0,035 |0,029 |0,025 |0,026 |0,015 |0,012 |0,016 |0,031
40 0,030 |0,038 |0,037 |0,031 |0,050 |0,054 |0,033 |0,059 |0,078 |0,068 |0,134
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Test: iMars XG30KTR

Interharmonics-phase L1

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f[Hz] ] | 1% | [[%] | 1[%] | 1% | [[%] | 1[%] | 1[%] | [[%] | 1[%] | |[%]
75 0,093 |0,127 |0,148 |0,153 |0,153 |0,143 |0,132 |0,132 |0,185 |0,185 |0,125
125 0,079 |0,108 |0,101 |0,095 |0,098 |0,107 |0,095 |0,099 |0,121 |0,126 |0,068
175 0,055 |0,058 |0,055 |0,054 |0,056 |0,061 |0,059 |0,059 |0,075 |0,074 |0,047
225 0,036 |0,056 |0,046 |0,044 |0,052 |0,044 |0,048 |0,057 |0,057 |0,058 |0,040
275 0,034 |0,047 |0,038 |0,038 |0,048 |0,041 |0,039 |0,040 |0,044 |0,049 |0,042
325 0,026 |0,042 0,035 |0,033 |0,042 |0,036 |0,039 |0,038 |0,035 |0,043 |0,032
375 0,018 |0,036 |0,027 |0,026 |0,034 |0,027 |0,027 |0,031 |0,026 |0,034 |0,026
425 0,021 |0,041 |0,027 |0,026 |0,030 |0,028 |0,030 |0,032 |0,032 |0,038 |0,029
475 0,030 |0,030 |0,031 |0,027 |0,033 |0,034 |0,031 |0,031 |0,030 |0,037 |0,035
525 0,016 |0,031 |0,031 |0,025 |0,030 |0,022 |0,028 |0,031 |0,031 |0,036 |0,033
575 0,020 |0,021 |0,032 |0,027 |0,028 |0,025 |0,028 |0,025 |0,033 |0,030 |0,046
625 0,015 |0,020 |0,031 |0,021 |0,024 |0,021 |0,023 |0,022 |0,023 |0,029 |0,022
675 0,010 |0,015 |0,035 |0,020 |0,019 |0,018 |0,019 |0,020 |0,022 |0,023 |0,020
725 0,010 |0,015 |0,037 |0,018 |0,021 |0,017 |0,020 |0,020 |0,019 |0,025 |0,019
775 0,020 |0,021 |0,035 |0,023 |0,026 |0,026 |0,024 |0,025 |0,023 |0,024 |0,025
825 0,009 |0,013 |0,031 |0,024 |0,020 |0,021 |0,022 |0,022 |0,022 |0,026 |0,022
875 0,010 |0,014 |0,027 |0,025 |0,027 |0,025 |0,026 |0,026 |0,025 |0,024 |0,024
925 0,009 |0,012 |0,024 |0,024 |0,024 |0,024 |0,025 |0,027 |0,030 |0,027 |0,022
975 0,007 |0,011 |0,020 |0,018 |0,025 |0,023 |0,027 |0,027 |0,027 |0,026 |0,023
1025 0,007 |0,009 |0,017 |0,015 |0,017 |0,020 |0,023 |0,027 |0,024 |0,030 |0,028
1075 0,008 |0,011 |0,013 |0,014 |0,015 |0,017 |0,018 |0,022 |0,026 |0,026 |0,030
1125 0,008 |0,008 0,010 |0,011 |0,015 |0,013 |0,015 |0,019 |0,020 |0,023 |0,030
1175 0,007 |0,008 |0,010 |0,010 |0,013 |0,013 |0,013 |0,015 |0,016 |0,019 |0,028
1225 0,007 |0,010 |0,010 |0,011 |0,013 |0,013 |0,014 |0,014 |0,014 |0,019 |0,023
1275 0,007 |0,008 |0,008 |0,009 |0,012 |0,011 |0,010 |0,012 |0,013 |0,013 |0,019
1325 0,008 |0,010 |0,010 |0,010 |0,013 |0,013 |0,014 |0,014 |0,014 |0,013 |0,021
1375 0,007 |0,008 |0,008 |0,007 |0,010 |0,009 |0,009 |0,010 |0,011 |0,012 |0,016
1425 0,010 |0,012 [0,010 |0,010 |0,012 |0,013 |0,013 |0,015 |0,013 |0,015 |0,024
1475 0,006 |0,007 |0,007 |0,007 |0,008 |0,008 |0,009 |0,010 |0,010 |0,010 |0,020
1525 0,009 |0,012 |0,010 |0,011 |0,013 |0,012 |0,013 |0,015 |0,013 |0,015 |0,017
1575 0,006 |0,007 |0,006 |0,007 |0,007 |0,008 |0,008 |0,008 |0,009 |0,010 |0,014
1625 0,010 |0,011 |0,010 |0,011 |0,013 |0,012 |0,013 |0,014 |0,013 |0,013 |0,015
1675 0,006 |0,008 |0,007 |0,007 |0,008 |0,008 |0,009 |0,009 |0,008 |0,010 |0,014
1725 0,010 |0,011 |0,011 |0,012 |0,012 |0,012 |0,013 |0,014 |0,014 |0,013 |0,015
1775 0,006 |0,006 |0,007 |0,007 |0,007 |0,008 |0,009 |0,010 |0,008 |0,009 |0,014
1825 0,010 |0,011 |0,010 |0,010 |0,012 |0,013 |0,013 |0,015 |0,014 |0,015 |0,014
1875 0,006 |0,006 |0,006 |0,008 |0,007 |0,008 |0,009 |0,009 |0,009 |0,009 |0,013
1925 0,010 |0,009 |0,011 |0,011 |0,014 |0,014 |0,015 |0,014 |0,013 |0,014 |0,014
1975 0,006 |0,007 |0,007 |0,007 |0,008 |0,008 |0,009 |0,009 |0,010 |0,009 |0,012
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VERITAS

Test: iMars XG30KTR

Interharmonics-phase L2

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f[Hz] ] | 1% | [[%] | 1[%] | 1% | [[%] | 1[%] | 1[%] | [[%] | 1[%] | |[%]
75 0,080 |0,112 |0,125 |0,150 |0,186 |0,179 |0,131 |0,158 |0,149 |0,190 |0,143
125 0,063 |0,103 |0,097 |0,112 |0,114 |0,115 |0,107 |0,118 |0,113 |0,141 |0,068
175 0,048 |0,057 |0,060 |0,065 |0,074 |0,072 |0,059 |0,071 |0,086 |0,078 |0,055
225 0,048 |0,055 |0,062 |0,067 |0,074 |0,072 |0,071 |0,077 |0,074 |0,077 |0,040
275 0,037 |0,051 |0,045 |0,053 |0,052 |0,056 |0,055 |0,059 |0,057 |0,062 |0,039
325 0,043 |0,052 |0,054 |0,055 |0,058 |0,058 |0,062 |0,064 |0,065 |0,067 |0,035
375 0,027 |0,037 |0,033 |0,037 |0,037 |0,036 |0,036 |0,039 |0,035 |0,042 |0,027
425 0,034 |0,046 |0,038 |0,040 |0,042 |0,042 |0,045 |0,046 |0,042 |0,044 |0,029
475 0,024 |0,035 |0,033 |0,031 |0,034 |0,032 |0,040 |0,041 |0,032 |0,040 |0,038
525 0,029 |0,034 |0,036 |0,030 |0,032 |0,034 |0,035 |0,037 |0,036 |0,038 |0,032
575 0,023 |0,027 |0,031 |0,032 |0,027 |0,027 |0,030 |0,026 |0,036 |0,038 |0,042
625 0,022 |0,024 |0,032 |0,029 |0,025 |0,029 |0,028 |0,027 |0,026 |0,031 |0,022
675 0,013 |0,017 |0,030 |0,018 |0,021 |0,021 |0,020 |0,020 |0,020 |0,025 |0,020
725 0,017 |0,018 |0,031 |0,021 |0,021 |0,020 |0,021 |0,022 |0,023 |0,025 |0,021
775 0,016 |0,018 |0,034 |0,022 |0,024 |0,025 |0,029 |0,025 |0,023 |0,026 |0,025
825 0,013 |0,014 |0,029 |0,023 |0,021 |0,023 |0,022 |0,023 |0,025 |0,023 |0,018
875 0,012 |0,013 |0,028 |0,026 |0,026 |0,025 |0,027 |0,030 |0,026 |0,026 |0,023
925 0,009 |0,011 |0,023 |0,019 |0,022 |0,024 |0,028 |0,027 |0,027 |0,026 |0,021
975 0,008 |0,010 |0,020 |0,020 |0,021 0,025 |0,025 |0,028 |0,027 |0,030 |0,026
1025 0,007 |0,010 |0,016 |0,017 |0,018 |0,020 |0,023 |0,025 |0,026 |0,028 |0,029
1075 0,007 |0,009 0,013 |0,014 |0,014 |0,015 |0,017 |0,022 |0,023 |0,027 |0,030
1125 0,008 |0,011 |0,013 |0,014 |0,014 |0,017 |0,019 |0,021 |0,023 |0,024 |0,030
1175 0,007 |0,008 |0,009 |0,009 |0,011 0,013 |0,012 |0,015 |0,017 |0,021 |0,029
1225 0,011 |0,013 |0,014 |0,016 |0,016 |0,019 |0,017 |0,020 |0,023 |0,024 |0,022
1275 0,009 |0,007 |0,008 |0,009 |0,010 |0,011 |0,011 |0,013 |0,012 |0,014 |0,019
1325 0,012 |0,015 |0,017 |0,016 |0,018 |0,019 |0,020 |0,021 |0,024 |0,022 |0,026
1375 0,007 |0,008 |0,008 |0,008 |0,008 |0,009 |0,009 |0,011 |0,011 |0,013 |0,024
1425 0,015 |0,016 |0,017 |0,018 |0,019 |0,021 |0,021 |0,022 |0,023 |0,025 |0,025
1475 0,007 |0,007 |0,007 |0,008 |0,008 |0,009 |0,009 [0,011 |0,011 |0,012 |0,017
1525 0,016 |0,017 |0,018 |0,019 |0,020 |0,022 |0,022 |0,023 |0,023 |0,025 |0,018
1575 0,006 |0,007 |0,007 |0,007 |0,007 |0,008 |0,009 |0,009 |0,009 |0,010 |0,014
1625 0,015 |0,017 |0,018 |0,019 |0,020 |0,022 |0,022 |0,023 |0,025 |0,025 |0,018
1675 0,008 |0,006 |0,006 |0,007 |0,007 |0,007 |0,009 |0,009 |0,009 |0,010 |0,012
1725 0,016 |0,017 |0,017 |0,019 |0,021 |0,022 |0,022 |0,023 |0,024 |0,023 |0,018
1775 0,006 |0,006 |0,006 |0,006 |0,006 |0,008 |0,007 |0,008 |0,008 |0,009 |0,012
1825 0,014 |0,013 |0,015 |0,018 |0,019 |0,022 |0,020 |0,024 |0,023 |0,022 |0,018
1875 0,007 |0,006 |0,006 |0,007 |0,007 |0,007 |0,008 |0,009 |0,008 |0,008 |0,012
1925 0,013 |0,013 |0,013 |0,015 |0,018 |0,018 |0,020 |0,022 |0,022 |0,021 |0,020
1975 0,018 |0,007 |0,006 |0,008 |0,008 |0,009 |0,009 |0,010 |0,008 |0,008 |0,011
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VERITAS

Test: iMars XG30KTR

Interharmonics-phase L3

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f[Hz] ] | 1% | [[%] | 1[%] | 1% | [[%] | 1[%] | 1[%] | [[%] | 1[%] | |[%]
75 0,105 |0,137 |0,184 |0,160 |0,167 |0,157 |0,225 |0,335 |0,201 |0,225 |0,094
125 0,075 |0,104 |0,119 |0,118 |0,120 |0,113 |0,143 |0,152 |0,137 |0,135 |0,047
175 0,052 |0,068 |0,074 |0,076 |0,085 |0,082 |0,087 |0,106 |0,097 |0,086 |0,033
225 0,053 |0,075 |0,085 |0,084 |0,090 |0,085 |0,108 |0,095 |0,098 |0,099 |0,034
275 0,044 |0,055 |0,058 |0,059 |0,059 |0,062 |0,071 |0,086 |0,071 |0,075 |0,042
325 0,048 |0,063 0,061 |0,063 |0,068 |0,070 |0,077 |0,080 |0,069 |0,076 |0,031
375 0,036 |0,042 |0,043 |0,041 |0,044 |0,045 |0,046 |0,059 |0,046 |0,051 |0,023
425 0,044 |0,054 |0,048 |0,050 |0,053 |0,053 |0,057 |0,062 |0,057 |0,061 |0,026
475 0,032 [0,040 0,035 |0,034 |0,035 |0,039 |0,043 |0,041 |0,044 |0,053 |0,034
525 0,036 |0,040 |0,039 |0,040 |0,044 (0,043 |0,046 |0,051 |0,050 |0,049 |0,029
575 0,026 |0,028 |0,037 |0,033 |0,032 |0,027 |0,034 |0,047 |0,037 |0,036 |0,047
625 0,028 |0,032 0,035 |0,031 |0,033 |0,032 |0,036 |0,038 |0,031 |0,039 |0,022
675 0,016 |0,018 |0,034 |0,021 |0,023 |0,020 |0,023 |0,027 |0,022 |0,024 |0,023
725 0,021 |0,024 |0,033 |0,024 |0,023 |0,022 |0,025 |0,028 |0,027 |0,029 |0,020
775 0,019 |0,019 |0,030 |0,025 |0,024 |0,023 |0,026 |0,025 |0,029 |0,029 |0,025
825 0,014 |0,016 |0,028 |0,023 |0,024 |0,021 |0,025 |0,029 |0,025 |0,028 |0,022
875 0,012 |0,014 |0,026 |0,023 |0,024 |0,025 |0,028 |0,034 |0,025 |0,024 |0,023
925 0,010 |0,011 |0,022 |0,020 |0,024 |0,023 |0,031 |0,029 |0,030 |0,025 |0,024
975 0,008 |0,010 |0,017 |0,018 |0,019 |0,023 |0,025 |0,029 |0,030 |0,025 |0,028
1025 0,009 |0,011 |0,015 |0,016 |0,020 |0,020 |0,025 |0,025 |0,027 |0,028 |0,032
1075 0,008 [0,009 |0,012 |0,012 |0,014 |0,017 |0,020 |0,024 |0,026 |0,027 |0,030
1125 0,012 |0,013 |0,016 |0,016 |0,017 |0,021 |0,022 |0,024 |0,025 |0,024 |0,031
1175 0,009 |0,009 0,011 |0,011 |0,012 |0,013 |0,017 |0,018 |0,020 |0,022 |0,030
1225 0,016 |0,017 |0,018 |0,020 |0,022 |0,023 |0,027 |0,027 |0,028 |0,027 |0,025
1275 0,008 |0,010 |0,009 |0,010 |0,012 |0,012 |0,012 |0,012 |0,017 |0,017 |0,021
1325 0,018 |0,021 |0,023 |0,021 |0,026 |0,026 |0,027 |0,027 |0,029 |0,031 |0,023
1375 0,008 |0,010 |0,009 |0,009 |0,009 |0,011 |0,012 |0,012 |0,014 |0,015 |0,022
1425 0,020 |0,023 0,025 |0,025 |0,027 |0,030 |0,031 |0,031 |0,033 |0,033 |0,020
1475 0,007 |0,009 |0,009 |0,009 |0,009 |0,011 |0,012 |0,012 |0,014 |0,015 |0,016
1525 0,021 |0,025 |0,027 |0,026 |0,028 |0,029 |0,032 |0,032 |0,033 |0,033 |0,015
1575 0,007 |0,008 |0,008 |0,008 |0,008 |0,009 |0,011 |0,011 |0,013 |0,011 |0,014
1625 0,022 |0,024 |0,027 |0,026 |0,028 |0,029 |0,032 |0,032 |0,033 |0,031 |0,015
1675 0,006 |0,007 |0,009 |0,006 |0,008 |0,008 |0,009 |0,011 |0,012 |0,010 |0,015
1725 0,022 |0,024 |0,027 |0,026 |0,029 |0,031 |0,032 |0,034 |0,035 |0,033 |0,015
1775 0,007 |0,007 |0,009 |0,006 |0,007 |0,007 |0,013 |0,013 |0,011 |0,010 |0,012
1825 0,020 |0,023 |0,024 |0,023 |0,026 |0,030 |0,032 |0,034 |0,033 |0,033 |0,015
1875 0,005 |0,006 |0,007 |0,007 |0,008 |0,007 |0,011 |0,011 |0,010 |0,011 |0,012
1925 0,019 |0,018 |0,021 |0,022 |0,025 |0,028 |0,029 |0,032 |0,032 |0,032 |0,016
1975 0,007 |0,007 |0,014 |0,007 |0,010 |0,008 |0,009 |0,009 |0,015 |0,011 |0,016
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VERITAS

Test: iMars XG30KTR

Higher Frequencies-phase L1

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [kHz] 6] | 1% | 1[%] | [[%] | 1[%] | 1[%] | [[%] | /%] | 1[%] | [[%] | I[%]
2,1 0,046 |0,047 |0,057 |0,061 |0,076 |0,097 |0,135 |0,195 |0,217 |0,224 |0,139
2,3 0,024 |0,026 |0,027 |0,030 |0,034 |0,042 |0,053 |0,078 |0,107 |0,146 |0,097
2,5 0,028 |0,031 0,028 |0,029 |0,033 |0,035 |0,043 |0,064 |0,085 |0,113 |0,125
2,7 0,029 |0,030 |0,034 |0,032 |0,038 |0,039 |0,039 |0,040 |0,039 |0,042 |0,198
2,9 0,028 [0,029 |0,029 |0,029 |0,030 |0,029 |0,030 |0,034 |0,032 |0,041 |0,180
3,1 0,032 |0,034 0,031 |0,036 |0,036 |0,038 |0,040 |0,049 |0,049 |0,052 |0,097
3,3 0,028 |0,031 |0,031 |0,036 |0,037 |0,038 |0,037 |0,042 |0,041 |0,046 |0,071
3,5 0,026 |0,027 |0,027 |0,031 |0,031 |0,031 |0,035 |0,037 |0,035 |0,043 |0,066
3,7 0,025 |0,027 |0,024 |0,028 |0,030 |0,029 |0,030 |0,031 |0,031 |0,036 |0,056
3,9 0,022 |0,023 |0,023 |0,024 |0,025 |0,025 |0,025 |0,026 |0,027 |0,026 |0,062
4.1 0,015 |0,016 |0,017 |0,017 |0,019 |0,018 |0,019 |0,019 |0,020 |0,020 |0,040
4,3 0,018 |0,018 |0,017 |0,018 |0,020 |0,018 |0,020 |0,021 |0,022 |0,024 |0,038
4,5 0,016 |0,017 |0,018 |0,018 |0,018 |0,018 |0,018 |0,018 |0,018 |0,020 |0,026
4,7 0,011 |0,012 |0,012 |0,012 |0,013 |0,012 |0,013 |0,013 |0,013 |0,013 |0,017
4,9 0,011 |0,011 |0,011 |0,012 |0,013 |0,013 |0,013 |0,012 |0,013 |0,013 |0,017
5.1 0,010 |0,010 |0,010 |0,010 |0,011 |0,011 |0,011 |0,011 [0,011 |0,011 |0,015
5,3 0,009 |0,010 |0,010 |0,010 |0,011 |0,011 |0,010 |0,011 |0,010 |0,011 |0,016
5,5 0,009 |0,010 0,010 |0,010 |0,011 |0,013 |0,013 |0,012 |0,013 |0,012 |0,021
5,7 0,011 |0,011 |0,015 |0,015 |0,017 |0,018 |0,018 |0,018 |0,018 |0,019 |0,022
5,9 0,015 |0,016 |0,014 |0,015 |0,017 |0,016 |0,017 |0,016 |0,016 |0,017 |0,021
6,1 0,014 |0,015 |0,014 |0,014 |0,014 |0,011 |0,011 |0,010 |0,011 |0,011 |0,019
6,3 0,011 |0,013 0,010 |0,010 |0,011 |0,010 |0,010 |0,010 |0,010 |0,010 |0,021
6,5 0,008 |0,009 |0,009 |0,009 |0,010 |0,009 |0,009 |0,009 |0,009 |0,009 |0,021
6,7 0,009 |0,010 0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,022
6,9 0,009 |0,010 0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,022
7.1 0,008 |0,008 |0,009 |0,009 |0,009 |0,009 |0,009 |0,008 |0,008 |0,009 |0,022
7.3 0,008 |0,008 |0,009 |0,008 |0,009 |0,008 |0,009 |0,008 |0,008 |0,008 |0,023
7,5 0,013 |0,013 |0,014 |0,013 |0,014 |0,015 |0,013 |0,013 |0,013 |0,013 |0,024
7,7 0,025 |0,026 |0,023 |0,023 |0,024 |0,023 |0,025 |0,025 |0,024 |0,025 |0,032
7.9 0,025 |0,026 |0,023 |0,022 |0,025 |0,024 |0,025 |0,025 |0,023 |0,025 |0,030
8,1 0,015 |0,014 |0,016 |0,015 |0,014 |0,013 |0,014 |0,014 |0,014 |0,014 |0,025
8,3 0,009 |0,009 |0,009 |0,009 |0,009 |0,009 |0,009 |0,009 |0,008 |0,009 |0,023
8,5 0,010 |0,010 |0,011 |0,010 |0,010 |0,011 |0,012 |0,012 |0,012 |0,011 |0,024
8,7 0,014 |0,013 |0,014 |0,015 |0,015 |0,014 |0,015 |0,015 |0,015 |0,014 |0,028
8,9 0,012 |0,011 |0,012 |0,013 |0,013 |0,012 |0,013 |0,014 |0,014 |0,012 |0,022
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VERITAS

Test: iMars XG30KTR

Higher Frequencies-phase L2

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [kHz] 6] | 1% | 1[%] | [[%] | 1[%] | 1[%] | [[%] | /%] | 1[%] | [[%] | I[%]
2,1 0,042 |0,043 (0,048 |0,049 |0,057 |0,073 |0,108 |0,158 |0,192 |0,199 |0,143
2,3 0,026 |0,025 |0,028 |0,029 |0,033 |0,043 |0,054 |0,078 |0,102 |0,133 |0,097
2,5 0,028 |0,031 |0,026 |0,033 |0,037 |0,038 |0,046 |0,065 |0,086 |0,111 |0,141
2,7 0,028 [0,030 |0,030 |0,028 |0,031 0,031 |0,030 |0,030 |0,032 |0,037 |0,110
2,9 0,025 |0,026 |0,029 |0,027 |0,029 |0,031 |0,032 |0,033 |0,037 |0,043 |0,126
3,1 0,032 [0,032 [0,033 |0,038 |0,040 |0,042 |0,045 |0,049 |0,047 |0,046 |0,065
3,3 0,027 |0,027 |0,029 |0,033 |0,034 |0,037 |0,037 |0,042 |0,044 |0,044 |0,033
3,5 0,024 |0,025 |0,026 |0,027 |0,030 |0,031 |0,032 |0,035 |0,037 |0,037 |0,059
3,7 0,024 |0,025 |0,025 |0,026 |0,026 |0,028 |0,029 |0,030 |0,033 |0,032 |0,062
3,9 0,028 |0,028 0,028 |0,028 |0,027 |0,028 |0,030 |0,030 |0,030 |0,029 |0,048
4.1 0,015 |0,015 |0,016 |0,017 |0,017 |0,019 |0,019 |0,019 |0,019 |0,020 |0,034
4,3 0,017 |0,017 |0,018 |0,018 |0,019 |0,019 |0,019 |0,019 |0,021 |0,021 |0,036
4,5 0,016 |0,017 |0,019 |0,018 |0,019 |0,018 |0,019 |0,019 |0,019 |0,020 |0,020
4,7 0,012 |0,011 |0,012 |0,012 |0,013 |0,013 |0,013 |0,013 |0,013 |0,014 |0,014
4,9 0,011 |0,010 |0,011 |0,011 |0,012 |0,012 |0,012 |0,012 [0,013 |0,013 |0,012
5,1 0,010 |0,010 |0,010 |0,010 |0,011 |0,011 |0,010 |0,011 [0,011 |0,011 |0,011
5,3 0,010 |0,010 0,011 |0,011 |0,010 |0,011 |0,011 |0,011 |0,012 |0,012 |0,010
5,5 0,009 |0,009 0,010 |0,010 |0,010 |0,010 |0,011 |0,011 |0,011 |0,010 |0,011
5,7 0,011 |0,011 |0,012 |0,012 |0,012 |0,013 |0,014 |0,013 |0,014 |0,014 |0,011
5,9 0,011 |0,011 |0,011 |0,012 |0,012 |0,012 |0,012 |0,012 |0,012 |0,012 |0,011
6,1 0,010 |0,011 |0,011 |0,011 |0,010 |0,010 |0,009 |0,010 |0,010 |0,010 |0,009
6,3 0,009 |0,009 |0,009 |0,009 |0,009 [0,010 |0,009 |0,010 |0,010 |0,010 |0,010
6,5 0,008 |0,009 0,008 |0,009 |0,009 |0,009 |0,009 |0,009 |0,009 |0,009 |0,009
6,7 0,009 |0,009 0,010 |0,010 |0,009 |0,010 |0,010 |0,009 |0,010 |0,010 |0,009
6,9 0,010 |0,009 |0,009 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,011 |0,010
7.1 0,009 |0,008 0,008 |0,008 |0,008 |0,009 |0,008 |0,009 |0,009 |0,009 |0,008
7.3 0,008 |0,008 |0,008 |0,008 |0,008 |0,009 |0,008 |0,008 |0,008 |0,009 |0,009
7,5 0,014 |0,012 |0,013 |0,012 |0,013 |0,012 |0,012 |0,012 |0,012 |0,012 |0,011
7,7 0,020 |0,021 |0,021 |0,021 |0,020 |0,022 |0,023 |0,023 |0,020 |0,023 |0,021
7.9 0,022 |0,021 |0,022 |0,021 |0,020 |0,023 |0,023 |0,023 |0,021 |0,022 |0,020
8,1 0,012 |0,013 |0,012 |0,013 |0,013 |0,012 |0,012 |0,012 |0,012 |0,012 |0,012
8,3 0,008 |0,008 |0,008 |0,008 |0,009 |0,009 |0,009 |0,009 |0,009 |0,009 |0,009
8,5 0,010 |0,010 |0,009 |0,009 |0,009 |0,010 |0,010 |0,010 |0,010 |0,010 |0,011
8,7 0,012 |0,012 |0,012 |0,013 |0,013 |0,013 |0,013 |0,013 |0,013 |0,013 |0,017
8,9 0,011 |0,011 |0,011 |0,010 |0,010 |0,011 |0,011 |0,011 |0,011 |0,011 |0,013
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VERITAS

Test: iMars XG30KTR

Higher Frequencies-phase L3

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [kHz] 6] | 1% | 1[%] | [[%] | 1[%] | 1[%] | [[%] | /%] | 1[%] | [[%] | I[%]
2,1 0,039 |0,046 |0,059 |0,058 |0,071 |0,092 |0,125 |0,166 |0,189 |0,182 |0,149
2,3 0,027 |0,029 |0,028 |0,028 |0,035 |0,045 |0,058 |0,082 |0,101 |0,116 |0,133
2,5 0,029 |0,033 |0,031 |0,034 |0,039 |0,041 |0,051 |0,069 |0,095 |0,121 |0,157
2,7 0,029 |0,033 |0,035 |0,033 |0,037 |0,037 |0,040 |0,041 [0,043 |0,048 |0,217
2,9 0,030 |0,031 0,032 |0,030 |0,033 |0,033 |0,034 |0,034 |0,035 |0,037 |0,167
3,1 0,032 |0,037 |0,035 |0,037 |0,041 |0,039 |0,042 |0,041 |0,042 |0,042 |0,091
3,3 0,028 |0,031 |0,033 |0,032 |0,037 |0,037 |0,039 |0,039 |0,043 |0,044 |0,074
3,5 0,024 |0,026 |0,028 |0,027 |0,032 |0,032 |0,034 |0,035 |0,038 |0,040 |0,065
3,7 0,024 |0,023 |0,023 |0,025 |0,027 |0,027 |0,030 |0,028 |0,030 |0,032 |0,057
3,9 0,022 |0,023 |0,024 |0,022 |0,022 |0,023 |0,024 |0,025 |0,025 |0,026 |0,053
4.1 0,015 |0,016 |0,016 |0,017 |0,018 |0,017 |0,018 |0,019 |0,019 |0,018 |0,038
43 0,017 |0,017 |0,017 |0,017 |0,020 |0,020 |0,019 |0,020 |0,021 |0,021 |0,038
4,5 0,016 |0,017 |0,018 |0,018 |0,017 |0,019 |0,017 |0,018 [0,018 |0,020 |0,023
4,7 0,011 |0,011 |0,011 |0,012 |0,012 |0,012 |0,012 |0,013 |0,013 |0,013 |0,014
4,9 0,010 |0,011 |0,011 |0,011 |0,012 |0,012 |0,012 |0,013 |0,013 |0,013 |0,015
5,1 0,010 |0,010 |0,010 |0,010 |0,010 |0,011 |0,011 |0,011 [0,011 |0,011 |0,011
5,3 0,009 |0,009 |0,010 |0,010 |0,010 |0,011 |0,010 |0,011 |0,010 |0,011 |0,011
5,5 0,009 |0,009 |0,009 |0,010 |0,010 |0,010 |0,011 |0,011 |0,011 |0,011 |0,013
5,7 0,009 |0,009 0,011 |0,011 |0,011 |0,012 |0,012 |0,012 |0,012 |0,012 |0,013
5,9 0,011 |0,011 |0,011 |0,011 |0,011 |0,012 |0,012 |0,011 |0,012 |0,012 |0,012
6,1 0,010 |0,011 |0,010 |0,011 |0,011 |0,010 |0,010 |0,010 |0,010 |0,010 |0,011
6,3 0,010 |0,009 |0,009 |0,009 |0,010 |0,009 |0,009 |0,010 |0,010 |0,010 |0,012
6,5 0,008 |0,008 |0,009 |0,008 |0,009 |0,009 |0,009 |0,010 |0,009 |0,009 |0,011
6,7 0,009 |0,009 |0,009 |0,009 |0,009 |0,009 |0,009 |0,009 |0,009 |0,009 |0,012
6,9 0,009 |0,009 |0,009 |0,009 |0,009 |0,009 |0,010 |0,011 |0,009 |0,009 |0,012
7.1 0,008 |0,008 |0,008 |0,008 |0,009 |0,008 |0,009 |0,009 |0,008 |0,009 |0,012
7.3 0,008 |0,008 |0,008 |0,008 |0,008 |0,008 |0,008 |0,009 |0,008 |0,008 |0,012
7,5 0,012 |0,013 0,013 |0,012 |0,014 |0,013 |0,012 |0,012 |0,014 |0,015 |0,015
7,7 0,025 |0,023 |0,023 |0,023 |0,021 |0,022 |0,023 |0,026 |0,020 |0,023 |0,028
7.9 0,024 |0,023 |0,023 |0,022 |0,022 |0,023 |0,026 |0,025 |0,022 |0,024 |0,028
8,1 0,014 |0,015 |0,015 |0,015 |0,014 |0,014 |0,014 |0,012 |0,013 |0,013 |0,017
8,3 0,008 |0,008 |0,008 |0,008 |0,009 |0,008 |0,009 |0,009 |0,008 |0,009 |0,012
8,5 0,009 |0,009 |0,009 |0,009 |0,010 |0,009 |0,010 |0,010 |0,010 |0,009 |0,014
8,7 0,012 |0,012 |0,013 |0,013 |0,013 |0,013 |0,012 |0,013 |0,013 |0,013 |0,019
8,9 0,010 |0,010 |0,010 |0,010 |0,012 |0,002 |0,011 |0,011 |0,011 |0,011 |0,016
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4.8 EMC and power quality =)
Harmonic current emission (EN 61000-4-7)

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE
0817-4-7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz must
be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test: iMars XG25KTR-3M

Harmonics-phase L1

P/P: [%] 0 10 20 30 40 50 60 70 80 90 100
Order o6 | (%] | [[%] | 1[%] | 1[%] | 1% | t[%] | ([%] | 1[%] | 1[%] | I[%]
1 5,266 |9,883 |20,130 | 30,524 | 41,039 | 50,354 | 60,743 | 71,331 | 81,497 | 91,233 | 100,503
2 0,590 |0,789 |0,917 |1,292 |1,272 (1,269 |1,138 |1,078 |1,492 |1,321 |1,299
3 0,176 |0,301 |0,295 |0,368 |0,284 |0,398 |0,317 |0,392 |0,419 |0,441 |0,323
4 0,160 |0,211 |0,214 |0,318 |0,366 |0,335 |0,364 |0,356 |0,435 |0,544 |0,492
5 0,656 |0,730 |0,244 |0,139 |0,348 |0,516 |0,852 |0,923 |1,080 |1,266 |1,314
6 0,123 |0,129 |0,146 |0,169 |0,186 |0,206 |0,203 |0,196 |0,220 |0,256 |0,267
7 0,564 |0,654 |0,360 |0,190 |0,228 |0,392 |0,424 |0,661 |0,785 |0,826 |1,068
8 0,079 |0,095 |0,070 |0,090 |0,083 |0,091 |0,088 |0,098 |0,104 |0,098 |0,098
9 0,060 |0,078 |0,083 |0,094 |0,096 0,100 |0,096 |0,101 |0,105 |0,111 |0,108
10 0,059 |0,076 |0,051 |0,061 |0,084 |0,085 |0,082 |0,095 |0,111 |0,101 |0,093
11 0,127 |0,060 |0,058 |0,053 |0,087 |0,143 |0,241 |0,243 |0,208 |0,188 |0,209
12 0,053 |0,073 |0,073 |0,076 |0,103 |0,128 |0,146 |0,155 |0,192 |0,203 |0,209
13 0,114 |0,199 |0,136 |0,083 |0,165 |0,174 |0,179 |0,198 |0,195 |0,178 |0,168
14 0,040 |0,041 |0,038 |0,056 |0,057 |0,062 |0,061 |0,061 |0,077 |0,075 |0,081
15 0,033 |0,019 |0,031 |0,041 |0,030 |0,030 |0,031 |0,027 |0,025 |0,029 |0,028
16 0,037 |0,033 |0,041 |0,060 |0,063 |0,067 |0,058 |0,065 |0,076 |0,061 |0,052
17 0,066 |0,108 |0,144 |0,139 |0,143 0,151 |0,193 |0,193 |0,180 |0,154 |0,148
18 0,036 |0,045 |0,064 |0,090 |0,100 (0,117 |0,138 |0,152 |0,159 |0,149 |0,138
19 0,053 |0,031 |0,028 |0,041 |0,051 |0,063 |0,064 |0,077 |0,068 |0,101 |0,127
20 0,027 |0,023 |0,033 |0,042 |0,060 |0,072 |0,088 |0,087 |0,079 |0,065 |0,049
21 0,025 |0,023 |0,026 |0,027 |0,028 |0,031 |0,027 |0,027 |0,031 |0,044 |0,046
22 0,024 |0,027 |0,021 |0,028 |0,027 |0,040 |0,042 |0,040 |0,062 |0,074 |0,073
23 0,045 |0,026 |0,055 |0,063 |0,059 |0,075 |0,080 |0,092 |0,100 |0,096 |0,110
24 0,030 |0,034 |0,034 |0,045 |0,036 |0,041 |0,039 |0,043 |0,073 |0,086 |0,119
25 0,056 |0,082 |0,064 |0,054 |0,055 |0,054 |0,066 |0,064 |0,069 |0,071 |0,079
26 0,025 |0,023 |0,017 |0,025 |0,022 |0,022 |0,032 |0,052 |0,055 |0,075 |0,100
27 0,015 |0,028 |0,028 |0,027 |0,027 |0,030 |0,030 |0,030 |0,035 |0,030 |0,034
28 0,018 |0,029 |0,045 |0,060 |0,074 |0,083 |0,098 |0,120 |0,143 |0,154 |0,163
29 0,025 |0,059 |0,022 |0,034 |0,039 |0,027 |0,021 |0,022 |0,034 |0,041 |0,035
30 0,023 |0,028 |0,050 |0,068 |0,083 |0,099 |0,117 |0,124 |0,143 |0,163 |0,168
31 0,057 |0,027 |0,042 |0,061 |0,091 |0,102 |0,104 |0,114 |0,106 |0,111 |0,121
32 0,015 |0,018 |0,022 |0,035 |0,048 |0,056 |0,053 |0,067 |0,055 |0,060 |0,053
33 0,024 |0,029 |0,036 |0,032 |0,038 |0,038 |0,036 |0,042 |0,040 |0,045 |0,040
34 0,022 |0,014 |0,020 |0,017 |0,026 |0,044 |0,043 |0,076 |0,086 |0,100 |0,124
35 0,023 |0,033 |0,075 |0,091 |0,105 |0,114 |0,126 |0,131 |0,144 |0,156 |0,173
36 0,015 |0,021 |0,023 |0,040 |0,059 |0,072 |0,094 |0,118 |0,137 |0,156 |0,178
37 0,067 |0,095 |0,072 |0,076 |0,093 |0,105 |0,117 |0,131 |0,138 |0,131 |0,121
38 0,018 |0,017 |0,016 |0,027 |0,043 |0,057 |0,079 |0,094 |0,105 |0,123 |0,130
39 0,040 |0,062 |0,076 |0,080 |0,077 |0,078 |0,071 |0,063 |0,053 |0,052 |0,045
40 0,053 |0,038 |0,040 |0,054 |0,044 |0,045 |0,056 |0,068 |0,055 |0,056 |0,068
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4.8 EMC and power quality =)
Harmonic current emission (EN 61000-4-7)

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE
0817-4-7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz must
be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test: iMars XG25KTR-3M

Harmonics-phase L2

P/P: [%] 0 10 20 30 40 50 60 70 80 90 100
Order o6 | (%] | [[%] | 1[%] | 1[%] | 1% | t[%] | ([%] | 1[%] | 1[%] | I[%]
1 5239 |9,933 |20,091 |30,590 | 40,901 | 50,333 | 60,756 | 71,249 | 81,391 | 91,049 | 100,518
2 0,730 |1,024 (1,330 |1,253 |1,331 |1,553 |1,454 |1,392 |1,575 |1,584 |1,505
3 0,081 |0,124 |0,121 |0,161 |0,123 |0,178 |0,196 |0,221 |0,241 |0,257 |0,257
4 0,269 |0,302 |0,429 |0,415 |0,490 |0,518 |0,543 |0,632 |0,565 |0,671 |0,665
5 0,521 |0,566 |0,122 |0,274 |0,438 |0,692 |0,875 |1,037 |1,140 |1,271 |1,381
6 0,197 |0,206 |0,232 |0,219 |0,245 |0,269 |0,270 |0,284 |0,304 |0,305 |0,302
7 0,524 |0,595 |0,348 |0,103 |0,181 0,239 |0,355 |0,511 |0,698 |0,801 |0,903
8 0,134 |0,132 |0,130 |0,135 |0,148 |0,162 |0,156 |0,169 |0,170 |0,185 |0,200
9 0,032 |0,040 |0,047 |0,059 |0,064 |0,051 |0,056 |0,058 |0,068 |0,070 |0,070
10 0,105 |0,110 |0,095 |0,084 |0,097 |0,114 |0,113 |0,124 |0,124 |0,133 |0,139
11 0,124 |0,070 |0,061 |0,127 |0,146 |0,213 |0,273 |0,236 |0,258 |0,258 |0,272
12 0,089 |0,098 |0,080 |0,070 |0,083 |0,111 |0,095 |0,097 |0,104 |0,115 |0,106
13 0,132 |0,207 |0,135 |0,124 |0,158 |0,200 |0,224 |0,259 |0,226 |0,207 |0,198
14 0,071 |0,073 |0,063 |0,057 |0,070 |0,087 |0,079 |0,086 |0,092 |0,102 |0,102
15 0,018 |0,016 |0,027 |0,033 |0,032 |0,024 |0,027 |0,029 |0,028 |0,028 |0,027
16 0,063 |0,059 |0,064 |0,056 |0,062 |0,068 |0,065 |0,065 |0,062 |0,072 |0,076
17 0,085 |0,119 |0,152 |0,145 |0,170 |0,182 |0,202 |0,217 |0,189 |0,163 |0,157
18 0,059 |0,059 |0,065 |0,064 |0,081 |0,080 |0,086 |0,098 |0,112 |0,107 |0,096
19 0,053 |0,025 |0,034 |0,042 |0,044 (0,060 |0,086 |0,092 |0,112 |0,125 |0,141
20 0,046 |0,047 |0,065 |0,073 |0,098 0,113 |0,130 |0,129 |0,145 |0,119 |0,109
21 0,016 |0,014 |0,020 |0,021 |0,022 |0,020 |0,024 |0,024 |0,034 |0,033 |0,036
22 0,042 |0,043 0,047 |0,050 |0,051 |0,060 |0,062 |0,061 |0,075 |0,076 |0,080
23 0,041 |0,027 |0,058 |0,065 |0,068 |0,086 |0,099 |0,124 |0,140 |0,146 |0,168
24 0,042 |0,046 |0,043 |0,054 |0,054 |0,065 |0,071 |0,080 |0,092 |0,105 |0,119
25 0,053 |0,076 |0,063 |0,051 |0,055 |0,053 |0,064 |0,055 |0,055 |0,052 |0,063
26 0,037 |0,032 |0,029 |0,033 |0,034 |0,040 |0,053 |0,069 |0,091 |0,104 |0,136
27 0,010 |0,010 |0,013 |0,011 |0,014 |0,017 |0,022 |0,022 |0,023 |0,024 |0,024
28 0,023 |0,029 |0,041 |0,048 |0,061 |0,078 |0,084 |0,102 |0,109 |0,128 |0,136
29 0,030 |0,064 |0,029 |0,041 |0,051 |0,046 |0,052 |0,047 |0,045 |0,042 |0,058
30 0,025 |0,026 |0,030 |0,024 |0,020 |0,030 |0,037 |0,047 |0,053 |0,058 |0,069
31 0,046 |0,017 |0,038 |0,051 |0,083 |0,099 |0,114 |0,124 |0,124 |0,127 |0,136
32 0,016 |0,020 |0,036 |0,052 |0,057 |0,064 |0,075 |0,080 |0,087 |0,086 |0,094
33 0,011 |0,013 |0,020 |0,025 |0,029 |0,030 |0,038 |0,047 |0,056 |0,061 |0,067
34 0,025 |0,023 |0,025 |0,023 |0,039 |0,038 |0,060 |0,075 |0,075 |0,104 |0,117
35 0,025 |0,034 |0,075 |0,095 |0,108 |0,107 |0,116 |0,124 |0,120 |0,123 |0,127
36 0,021 |0,020 |0,017 |0,019 |0,020 |0,024 |0,024 |0,028 |0,036 |0,049 |0,046
37 0,066 |0,093 |0,074 |0,077 |0,085 |0,085 |0,088 |0,092 |0,083 |0,084 |0,072
38 0,023 |0,020 |0,013 |0,025 |0,035 |0,054 |0,068 |0,084 |0,094 |0,111 |0,117
39 0,021 |0,024 |0,032 |0,034 |0,037 |0,033 |0,035 |0,032 |0,036 |0,033 |0,033
40 0,080 |0,098 |0,071 |0,084 |0,087 |0,078 |0,094 |0,067 |0,088 |0,090 |0,063
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4.8 EMC and power quality =)
Harmonic current emission (EN 61000-4-7)

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE
0817-4-7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz must
be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Test: iMars XG25KTR-3M

Harmonics-phase L3

P/P: [%] 0 10 20 30 40 50 60 70 80 90 100
Order o6 | (%] | [[%] | 1[%] | 1[%] | 1% | t[%] | ([%] | 1[%] | 1[%] | I[%]
1 5280 |9,947 |20,137 | 30,345 | 40,797 | 50,228 | 60,675 | 71,059 | 81,540 | 90,784 | 100,372
2 0,865 |1,123 |1,359 |1,466 |1,506 |1,723 |1,801 |1,979 |1,886 |1,821 |2,116
3 0,133 |0,157 |0,219 |0,150 |0,128 |0,262 |0,216 |0,302 |0,299 |0,307 |0,341
4 0,348 |0,386 |0,493 |0,539 |0,551 |0,572 |0,629 |0,646 |0,575 |0,647 |0,652
5 0,626 |0,677 |0,265 |0,159 |0,437 |0,473 |0,702 |0,842 |1,118 |[1,213 |1,391
6 0,240 |0,238 |0,276 |0,293 |0,305 |0,311 |0,333 |0,377 |0,352 |0,378 |0,411
7 0,495 |0,564 |0,274 |0,153 |0,153 |0,399 |0,531 |0,689 |0,723 |0,894 |0,962
8 0,170 |0,174 |0,175 |0,177 |0,189 |0,206 |0,215 |0,226 |0,227 |0,250 |0,246
9 0,047 |0,047 |0,060 |0,053 |0,037 |0,047 |0,051 |0,052 |0,058 |0,066 |0,061
10 0,129 |0,133 |0,123 |0,120 |0,147 |0,158 |0,167 |0,195 |0,185 |0,186 |0,206
11 0,141 |0,055 |0,035 |0,056 |0,163 |0,222 |0,256 |0,280 |0,263 |0,246 |0,252
12 0,111 |0,113 |0,102 |0,104 |0,130 |0,155 |0,159 |0,179 |0,185 |0,200 |0,226
13 0,123 |0,203 |0,141 |0,159 |0,146 |0,164 |0,213 |0,208 |0,221 |0,208 |0,209
14 0,086 |0,093 |0,083 |0,086 |0,084 |0,099 |0,103 |0,129 |0,120 |0,140 |0,151
15 0,021 |0,015 |0,022 |0,039 |0,033 0,021 |0,022 |0,027 |0,023 |0,025 |0,026
16 0,079 |0,080 |0,091 |0,094 |0,107 |0,094 |0,103 |0,106 |0,103 |0,109 |0,118
17 0,074 |0,117 |0,146 |0,137 |0,149 0,196 |0,226 |0,205 |0,214 |0,191 |0,166
18 0,071 |0,079 |0,093 |0,111 |0,140 0,139 |0,139 |0,131 |0,120 |0,108 |0,098
19 0,047 |0,032 |0,034 |0,037 |0,040 |0,083 |0,082 |0,096 |0,101 |0,123 |0,144
20 0,059 |0,065 |0,078 |0,084 |0,105 |0,115 |0,132 |0,129 |0,129 |0,115 |0,111
21 0,012 |0,013 |0,016 |0,017 |0,022 |0,023 |0,023 |0,025 |0,028 |0,028 |0,035
22 0,053 |0,056 |0,061 |0,063 |0,063 |0,068 |0,079 |0,087 |0,097 |0,106 |0,111
23 0,035 |0,028 |0,056 |0,080 |0,074 |0,091 |0,109 |0,122 |0,145 |0,163 |0,151
24 0,049 |0,052 |0,054 |0,057 |0,058 |0,064 |0,074 |0,079 |0,104 |0,120 |0,158
25 0,057 |0,077 |0,060 |0,045 |0,049 |0,041 |0,046 |0,042 |0,045 |0,047 |0,043
26 0,040 |0,041 |0,038 |0,042 |0,043 |0,054 |0,065 |0,069 |0,091 |0,092 |0,118
27 0,016 |0,017 |0,021 |0,018 |0,019 |0,021 |0,025 |0,024 |0,036 |0,029 |0,035
28 0,028 |0,039 |0,051 |0,058 |0,068 |0,082 |0,095 |0,116 |0,129 |0,147 |0,160
29 0,017 |0,057 |0,021 |0,018 |0,025 |0,031 |0,046 |0,061 |0,071 |0,074 |0,077
30 0,029 |0,029 |0,042 |0,063 |0,085 |0,091 |0,113 |0,127 |0,145 |0,158 |0,172
31 0,044 |0,024 |0,045 |0,074 |0,104 |0,119 |0,132 |0,145 |0,154 |0,166 |0,177
32 0,018 |0,024 |0,029 |0,042 |0,050 |0,054 |0,056 |0,061 |0,068 |0,065 |0,065
33 0,015 |0,013 |0,017 |0,016 |0,015 |0,010 |0,011 |0,016 |0,022 |0,028 |0,044
34 0,026 |0,017 |0,021 |0,022 |0,026 |0,022 |0,034 |0,047 |0,058 |0,075 |0,085
35 0,013 |0,028 |0,058 |0,077 |0,087 |0,085 |0,100 |0,102 |0,116 |0,119 |0,130
36 0,021 |0,021 |0,033 |0,046 |0,056 |0,081 |0,103 |0,135 |0,151 |0,170 |0,198
37 0,065 |0,088 |0,069 |0,073 |0,068 |0,075 |0,087 |0,104 |0,116 |0,124 |0,131
38 0,020 |0,015 |0,012 |0,025 |0,034 |0,053 |0,071 |0,076 |0,083 |0,101 |0,107
39 0,021 |0,032 |0,046 |0,046 |0,041 |0,039 |0,030 |0,026 |0,024 |0,017 |0,017
40 0,048 |0,036 |0,050 |0,039 |0,039 |0,028 |0,048 |0,037 |0,069 |0,053 |0,057
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VERITAS

Test: iMars XG25KTR-3M

Interharmonics-phase L1

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f[Hz] %] | 1% | [[%] | 1[%] | 1% | [[%] | 1[%] | 1[%] | [[%] | %] | |[%]
75 0,101 |0,150 |0,149 |0,224 |0,169 |0,221 |0,198 |0,167 |0,244 |0,178 |0,182
125 0,077 |0,109 |0,104 |0,174 |0,103 |0,146 |0,128 |0,112 |0,140 |0,141 |0,127
175 0,037 |0,063 |0,069 |0,096 |0,072 |0,089 |0,080 |0,073 |0,092 |0,077 |0,075
225 0,031 |0,047 0,053 |0,076 |0,052 |0,069 |0,059 |0,048 |0,064 |0,065 |0,057
275 0,035 |0,049 |0,044 |0,060 |0,047 |0,051 |0,047 |0,045 |0,052 |0,044 |0,054
325 0,026 |0,044 (0,037 |0,053 |0,039 |0,043 |0,040 |0,038 |0,047 |0,045 |0,044
375 0,019 |0,040 0,031 |0,039 |0,030 |0,033 |0,031 |0,030 |0,039 |0,033 |0,033
425 0,020 |0,037 |0,037 |0,041 |0,033 |0,036 |0,032 |0,032 |0,039 |0,033 |0,036
475 0,027 |0,034 |0,042 |0,040 |0,037 |0,037 |0,035 |0,034 |0,041 |0,044 |0,047
525 0,021 |0,025 |0,039 |0,040 |0,031 |0,036 |0,032 |0,031 |0,038 |0,029 |0,033
575 0,024 |0,027 |0,044 |0,047 |0,031 |0,031 |0,034 |0,038 |0,031 |0,033 |0,036
625 0,016 |0,018 |0,036 |0,039 |0,027 |0,030 |0,023 |0,023 |0,030 |0,027 |0,030
675 0,011 |0,015 |0,033 |0,042 |0,026 |0,026 |0,020 |0,019 |0,023 |0,025 |0,024
725 0,013 |0,014 |0,033 |0,052 |0,028 |0,027 |0,023 |0,020 |0,025 |0,023 |0,023
775 0,018 |0,023 |0,035 |0,049 |0,036 |0,031 |0,032 |0,028 |0,028 |0,031 |0,035
825 0,010 |0,013 |0,027 |0,048 |0,034 |0,034 |0,027 |0,027 |0,027 |0,025 |0,025
875 0,013 |0,013 0,023 |0,044 |0,037 |0,037 |0,030 |0,032 |0,031 |0,033 |0,030
925 0,011 |0,012 |0,022 |0,039 |0,035 |0,037 |0,030 |0,033 |0,034 |0,034 |0,031
975 0,009 |0,009 |0,018 |0,032 |0,031 0,032 |0,029 |0,031 |0,036 |0,034 |0,032
1025 0,008 |0,009 |0,016 |0,028 |0,028 |0,024 |0,024 |0,029 |0,030 |0,033 |0,029
1075 0,009 |0,010 |0,013 |0,019 |0,019 0,021 |0,019 |0,020 |0,025 |0,027 |0,029
1125 0,010 |0,011 |0,012 |0,018 |0,016 |0,019 |0,017 |0,019 |0,020 |0,025 |0,023
1175 0,010 |0,008 0,011 |0,014 |0,012 |0,015 |0,013 |0,016 |0,017 |0,017 |0,020
1225 0,011 |0,010 |0,011 |0,015 |0,014 |0,014 |0,014 |0,014 |0,018 |0,020 |0,018
1275 0,008 |0,009 0,009 |0,012 |0,010 |0,012 |0,013 |0,012 |0,014 |0,013 |0,014
1325 0,011 |0,010 |0,011 |0,013 |0,013 |0,015 |0,013 |0,014 |0,016 |0,017 |0,017
1375 0,007 |0,008 0,009 |0,010 |0,009 |0,010 |0,011 |0,010 |0,012 |0,013 |0,014
1425 0,011 |0,011 |0,013 |0,014 |0,013 |0,016 |0,014 |0,014 |0,017 |0,016 |0,017
1475 0,008 |0,008 |0,008 |0,010 |0,009 |0,010 |0,010 |0,010 |0,012 |0,011 |0,013
1525 0,012 |0,011 |0,013 |0,012 |0,012 |0,014 |0,013 |0,015 |0,016 |0,017 |0,017
1575 0,006 |0,007 |0,008 |0,010 |0,008 |0,011 |0,010 |0,010 |0,011 |0,010 |0,013
1625 0,012 |0,011 |0,011 |0,013 |0,012 |0,014 |0,013 |0,014 |0,016 |0,016 |0,016
1675 0,007 |0,006 |0,008 |0,010 |0,008 |0,010 |0,009 |0,009 |0,010 |0,010 |0,012
1725 0,012 |0,011 |0,011 |0,015 |0,013 |0,015 |0,013 |0,015 |0,015 |0,015 |0,016
1775 0,007 |0,006 |0,007 |0,009 |0,007 |0,009 |0,009 [0,009 |0,009 |0,009 |0,009
1825 0,012 |0,012 |0,011 |0,014 |0,014 |0,015 |0,015 |0,016 |0,016 |0,016 |0,016
1875 0,007 |0,007 |0,007 |0,007 |0,008 |0,010 |0,009 |0,009 |0,010 |0,010 |0,010
1925 0,010 |0,010 |0,011 |0,012 |0,014 |0,016 |0,015 |0,015 |0,017 |0,017 |0,017
1975 0,007 |0,007 |0,008 |0,010 |0,009 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010
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VERITAS

Test: iMars XG25KTR-3M

Interharmonics-phase L2

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f[Hz] ] | 1% | [[%] | 1[%] | 1% | [[%] | 1[%] | 1[%] | [[%] | 1[%] | |[%]
75 0,100 |0,127 |0,166 |0,189 |0,162 |0,194 |0,158 |0,185 |0,203 |0,241 |0,220
125 0,065 |0,102 |0,127 |0,158 |0,134 |0,156 |0,126 |0,143 |0,165 |0,148 |0,138
175 0,047 |0,063 |0,073 |0,088 |0,085 |0,097 |0,091 |0,090 |0,103 |0,097 |0,082
225 0,048 |0,058 |0,069 |0,078 |0,081 |0,077 |0,082 |0,081 |0,089 |0,095 |0,097
275 0,041 |0,056 |0,057 |0,062 |0,057 |0,056 |0,065 |0,065 |0,072 |0,068 |0,070
325 0,053 |0,054 |0,058 |0,064 |0,065 |0,065 |0,064 |0,070 |0,077 |0,080 |0,076
375 0,034 |0,044 |0,041 |0,043 |0,040 |0,047 |0,044 |0,049 |0,048 |0,048 |0,047
425 0,041 |0,046 |0,045 |0,043 |0,043 |0,047 |0,048 |0,054 |0,054 |0,058 |0,055
475 0,033 |0,041 |0,041 |0,033 |0,035 |0,037 |0,038 |0,039 |0,048 |0,047 |0,047
525 0,032 |0,038 |0,042 |0,042 |0,039 |0,040 |0,038 |0,042 |0,043 |0,049 |0,045
575 0,028 |0,026 |0,041 |0,043 |0,032 |0,030 |0,036 |0,041 |0,043 |0,035 |0,042
625 0,026 |0,029 |0,039 |0,037 |0,033 |0,031 |0,033 |0,034 |0,034 |0,039 |0,036
675 0,018 |0,018 |0,035 |0,043 |0,028 |0,027 |0,025 |0,023 |0,027 |0,029 |0,027
725 0,018 |0,020 |0,030 |0,041 |0,030 |0,026 |0,022 |0,026 |0,027 |0,029 |0,026
775 0,022 |0,023 |0,030 |0,048 |0,034 |0,029 |0,029 |0,030 |0,031 |0,035 |0,030
825 0,012 |0,014 |0,027 |0,042 |0,035 |0,028 |0,026 |0,029 |0,024 |0,031 |0,027
875 0,014 |0,012 |0,024 |0,048 |0,037 |0,030 |0,028 |0,034 |0,034 |0,031 |0,031
925 0,011 |0,012 |0,020 |0,039 |0,038 0,033 |0,030 |0,033 |0,037 |0,034 |0,032
975 0,010 |0,009 |0,017 |0,034 |0,032 |0,030 |0,029 |0,034 |0,036 |0,036 |0,031
1025 0,009 |0,011 |0,016 |0,024 |0,026 |0,023 |0,025 |0,028 |0,030 |0,033 |0,034
1075 0,009 |0,009 |0,013 |0,020 |0,019 |0,018 |0,017 |0,023 |0,025 |0,029 |0,029
1125 0,012 |0,012 |0,015 |0,020 |0,020 |0,018 |0,020 |0,022 |0,026 |0,026 |0,029
1175 0,009 |0,010 |0,011 |0,013 |0,013 |0,014 |0,015 |0,015 |0,019 |0,019 |0,021
1225 0,015 |0,016 |0,017 |0,019 |0,019 |0,018 |0,021 |0,020 |0,024 |0,026 |0,029
1275 0,010 |0,010 |0,011 |0,011 |0,012 |0,012 |0,014 |0,014 |0,017 |0,017 |0,017
1325 0,016 |0,018 |0,018 |0,019 |0,020 |0,022 |0,025 |0,024 |0,026 |0,026 |0,030
1375 0,010 |0,009 0,010 |0,011 |0,012 |0,010 |0,010 |0,011 |0,014 |0,013 |0,014
1425 0,019 |0,020 0,021 |0,020 |0,021 |0,023 |0,025 |0,025 |0,026 |0,029 |0,031
1475 0,008 |0,009 |0,010 |0,009 |0,009 |0,009 |0,011 |0,010 |0,012 |0,012 |0,014
1525 0,019 |0,020 |0,021 |0,020 |0,023 |0,024 |0,026 |0,025 |0,028 |0,029 |0,030
1575 0,008 |0,009 |0,010 |0,010 |0,010 |0,009 |0,010 |0,011 |0,010 |0,012 |0,012
1625 0,019 |0,020 |0,021 |0,020 |0,023 |0,025 |0,026 |0,025 |0,027 |0,028 |0,029
1675 0,009 |0,007 |0,008 |0,008 |0,009 |0,008 |0,010 |0,010 |0,010 |0,011 |0,012
1725 0,019 |0,019 |0,022 |0,020 |0,023 |0,024 |0,026 |0,026 |0,026 |0,029 |0,030
1775 0,008 |0,007 |0,008 |0,007 |0,008 |0,007 |0,010 |0,010 |0,011 |0,010 |0,011
1825 0,017 |0,017 |0,018 |0,019 |0,021 |0,024 |0,025 |0,025 |0,029 |0,027 |0,029
1875 0,008 |0,007 |0,007 |0,008 |0,008 |0,009 |0,010 |0,011 |0,011 |0,011 |0,011
1925 0,017 |0,015 |0,016 |0,016 |0,019 |0,020 |0,023 |0,023 |0,025 |0,028 |0,028
1975 0,009 |0,007 |0,010 |0,012 |0,011 |0,013 |0,018 |0,011 |0,011 |0,016 |0,011
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VERITAS

Test: iMars XG25KTR-3M

Interharmonics-phase L3

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f[Hz] %] | 1% | [[%] | 1[%] | 1[%)] | [[%] | 1[%] | 1[%] | [[%] | 1[%] | |[%]
75 0,090 |0,131 |0,204 |0,184 |0,190 |0,221 |0,213 |0,208 |0,206 |0,209 |0,232
125 0,074 |0,104 |0,128 |0,153 |0,145 |0,135 |0,143 |0,156 |0,144 |0,146 |0,152
175 0,048 |0,069 |0,086 |0,104 |0,099 |0,096 |0,106 |0,105 |0,097 |0,106 |0,108
225 0,058 |0,072 |0,090 |0,095 |0,092 |0,104 |0,110 |0,114 |0,103 |0,115 |0,109
275 0,051 |0,060 |0,068 |0,074 |0,071 |0,083 |0,082 |0,084 |0,075 |0,083 |0,089
325 0,056 |0,066 |0,063 |0,070 |0,074 |0,074 |0,083 [0,093 |0,083 |0,092 |0,099
375 0,041 |0,048 0,047 |0,050 |0,052 |0,051 |0,051 |0,061 |0,057 |0,058 |0,056
425 0,049 |0,057 |0,056 |0,058 |0,058 |0,060 |0,064 |0,069 |0,066 |0,070 |0,078
475 0,033 |0,044 |0,045 |0,045 |0,050 |0,046 |0,043 |0,052 |0,050 |0,055 |0,051
525 0,042 |0,044 0,050 |0,050 |0,050 |0,054 |0,052 |0,058 |0,059 |0,056 |0,059
575 0,033 |0,032 |0,038 |0,045 |0,040 |0,037 |0,042 |0,041 |0,036 |0,042 |0,046
625 0,031 |0,033 0,040 |0,046 |0,038 |0,037 |0,038 |0,042 |0,037 |0,044 |0,048
675 0,018 |0,019 |0,030 |0,044 |0,031 |0,027 |0,025 |0,029 |0,024 |0,026 |0,028
725 0,023 |0,026 |0,031 |0,047 |0,033 |0,029 |0,029 |0,033 |0,027 |0,033 |0,034
775 0,018 |0,022 |0,033 |0,048 |0,039 |0,030 |0,027 |0,034 |0,030 |0,031 |0,031
825 0,016 |0,018 |0,024 |0,045 |0,037 |0,033 |0,029 |0,030 |0,029 |0,028 |0,032
875 0,015 |0,014 |0,024 |0,045 |0,038 |0,035 |0,031 |0,031 |0,033 |0,035 |0,034
925 0,011 |0,011 |0,021 |0,040 |0,032 |0,033 |0,030 |0,032 |0,036 |0,035 |0,033
975 0,008 |0,009 |0,018 |0,033 |0,030 |0,030 |0,028 |0,031 |0,032 |0,034 |0,034
1025 0,010 |0,011 |0,017 |0,024 |0,027 |0,024 |0,025 |0,029 |0,033 |0,031 |0,035
1075 0,009 |0,010 |0,012 |0,018 |0,019 |0,017 |0,020 |0,025 |0,025 |0,030 |0,030
1125 0,013 |0,015 |0,016 |0,021 |0,021 |0,020 |0,023 |0,024 |0,026 |0,029 |0,033
1175 0,010 |0,012 |0,012 |0,015 |0,016 |0,015 |0,015 |0,017 |0,019 |0,018 |0,023
1225 0,018 |0,020 |0,021 |0,021 |0,022 |0,024 |0,025 |0,029 |0,029 |0,030 |0,034
1275 0,010 |0,011 |0,011 |0,012 |0,013 |0,011 |0,014 |0,016 |0,016 |0,017 |0,019
1325 0,021 |0,024 |0,025 |0,026 |0,026 |0,027 |0,030 |0,030 |0,034 |0,032 |0,034
1375 0,010 |0,011 |0,011 |0,011 |0,013 |0,011 |0,013 |0,013 |0,016 |0,013 |0,016
1425 0,024 |0,027 0,029 |0,029 |0,029 |0,031 |0,033 |0,036 |0,035 |0,036 |0,038
1475 0,010 |0,010 |0,011 |0,010 |0,011 |0,009 |0,011 |0,014 |0,014 |0,014 |0,016
1525 0,026 |0,028 |0,029 |0,030 |0,030 |0,031 |0,035 |0,037 |0,038 |0,039 |0,041
1575 0,008 |0,009 |0,010 |0,009 |0,010 |0,008 |0,012 |0,011 |0,013 |0,012 |0,013
1625 0,026 |0,026 |0,030 |0,030 |0,030 |0,031 |0,037 |0,037 |0,039 |0,039 |0,042
1675 0,007 |0,008 |0,008 |0,008 |0,010 |0,009 |0,009 |0,011 |0,013 |0,011 |0,012
1725 0,026 |0,026 |0,028 |0,028 |0,031 |0,032 |0,036 |0,035 |0,039 |0,039 |0,042
1775 0,006 |0,007 |0,008 |0,008 |0,009 |0,008 |0,009 |0,011 |0,012 |0,010 |0,012
1825 0,025 |0,024 |0,026 |0,028 |0,029 |0,032 |0,035 |0,036 |0,038 |0,039 |0,040
1875 0,006 |0,006 |0,007 |0,008 |0,008 |0,007 |0,010 |0,011 |0,011 |0,012 |0,010
1925 0,023 |0,021 |0,023 |0,024 |0,028 |0,030 |0,033 |0,034 |0,036 |0,036 |0,038
1975 0,007 |0,007 |0,008 |0,007 |0,010 |0,008 |0,010 |0,011 |0,020 |0,012 |0,011
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VERITAS

Test: iMars XG25KTR-3M

Higher Frequencies-phase L1

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [kHz] 6] | 1% | 1[%] | [[%] | 1[%] | 1[%] | [[%] | /%] | 1[%] | [[%] | I[%]
2,1 0,051 |0,054 |0,062 |0,073 |0,079 |0,093 |0,119 |0,163 |0,217 |0,254 |0,266
2,3 0,029 |0,040 |0,029 |0,034 |0,037 |0,041 |0,050 |0,063 |0,085 |0,118 |0,146
2,5 0,033 |0,040 |0,040 |0,032 |0,036 |0,041 |0,043 |0,051 |0,064 |0,089 |0,114
2,7 0,031 |0,032 |0,040 |0,038 |0,040 (0,048 |0,048 |0,049 |0,050 |0,053 |0,050
2,9 0,030 |0,035 |0,033 |0,035 |0,035 |0,036 |0,037 |0,039 |0,037 |0,040 |0,043
3,1 0,035 |0,038 0,037 |0,040 |0,040 |0,044 |0,048 |0,050 |0,052 |0,062 |0,061
3,3 0,032 |0,035 |0,037 |0,039 |0,042 |0,049 |0,048 |0,046 |0,048 |0,053 |0,053
3,5 0,030 |0,031 0,031 |0,035 |0,035 |0,038 |0,041 |0,042 |0,040 |0,048 |0,049
3,7 0,028 |0,030 0,031 |0,030 |0,031 |0,034 |0,035 |0,035 |0,038 |0,039 |0,041
3,9 0,027 |0,025 |0,027 |0,029 |0,029 |0,028 |0,030 |0,029 |0,030 |0,033 |0,032
4.1 0,018 |0,019 |0,019 |0,020 |0,022 |0,022 |0,022 |0,023 |0,023 |0,022 |0,023
43 0,019 |0,019 |0,020 |0,020 |0,023 |0,022 |0,022 |0,024 |0,025 |0,024 |0,027
4,5 0,020 |0,022 |0,021 |0,021 |0,021 |0,021 |0,023 |0,022 |0,022 |0,022 |0,022
4,7 0,013 |0,014 |0,014 |0,014 |0,015 |0,015 |0,015 |0,015 |0,016 |0,015 |0,015
4,9 0,013 |0,012 |0,013 |0,014 |0,014 |0,014 |0,015 |0,014 |0,015 |0,015 |0,015
5.1 0,011 |0,011 |0,013 |0,013 |0,013 |0,013 |0,013 |0,013 |0,013 |0,013 |0,013
5,3 0,011 |0,011 0,012 |0,013 |0,013 |0,012 |0,013 |0,013 |0,013 |0,013 |0,013
5,5 0,011 |0,011 |0,012 |0,012 |0,012 |0,012 |0,012 |0,012 |0,012 |0,012 |0,013
5,7 0,011 |0,011 |0,011 |0,012 |0,013 |0,015 |0,015 |0,019 |0,019 |0,019 |0,014
5,9 0,017 |0,017 |0,018 |0,018 |0,019 |0,020 |0,020 |0,020 |0,020 |0,019 |0,021
6,1 0,015 |0,015 |0,017 |0,018 |0,018 |0,019 |0,018 |0,018 |0,018 |0,017 |0,019
6,3 0,017 |0,016 |0,017 |0,017 |0,018 |0,014 |0,014 |0,012 |0,012 |0,012 |0,014
6,5 0,010 |0,010 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011
6,7 0,012 |0,011 0,012 |0,012 |0,012 |0,012 |0,012 |0,012 |0,012 |0,012 |0,012
6,9 0,011 |0,011 |0,011 |0,012 |0,012 |0,011 |0,012 |0,012 |0,012 |0,011 |0,011
7.1 0,009 |0,010 |0,011 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010
7.3 0,009 |0,010 |0,010 |0,010 |0,011 |0,010 |0,011 |0,010 |0,010 |0,010 |0,010
7,5 0,015 |0,015 |0,016 |0,017 |0,016 |0,016 |0,017 |0,018 |0,017 |0,016 |0,017
7,7 0,031 |0,030 |0,028 |0,029 |0,031 |0,030 |0,029 |0,028 |0,026 |0,028 |0,026
7.9 0,030 |0,030 |0,028 |0,029 |0,032 |0,029 |0,028 |0,029 |0,027 |0,029 |0,026
8,1 0,018 |0,018 |0,019 |0,018 |0,016 |0,018 |0,017 |0,016 |0,017 |0,016 |0,017
8,3 0,010 |0,010 |0,011 |0,010 |0,010 |0,011 |0,011 |0,011 |0,010 |0,010 |0,011
8,5 0,011 |0,011 |0,012 |0,011 |0,012 |0,011 |0,012 |0,012 |0,012 |0,011 |0,012
8,7 0,015 |0,015 |0,015 |0,015 |0,015 |0,016 |0,017 |0,017 |0,018 |0,017 |0,018
8,9 0,010 |0,010 |0,011 |0,010 |0,010 |0,010 |0,011 |0,010 |0,011 |0,011 |0,012

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.




Page 141 of 221 Report No.: ZEM-ESH-P21123571

VERITAS

Test: iMars XG25KTR-3M

Higher Frequencies-phase L2

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [kHz] 6] | 1% | 1[%] | [[%] | 1[%] | 1[%] | [[%] | /%] | 1[%] | [[%] | I[%]
2,1 0,049 |0,052 |0,056 |0,058 |0,064 |0,071 |0,089 |0,122 |0,169 |0,217 |0,234
2,3 0,031 |0,038 0,031 |0,031 |0,034 |0,039 |0,051 |0,065 |0,086 |0,111 |0,136
2,5 0,033 |0,038 |0,036 |0,034 |0,044 |0,044 |0,047 |0,054 |0,069 |0,091 |0,110
2,7 0,028 |0,032 0,037 |0,032 |0,034 |0,037 |0,038 |0,037 |0,039 |0,038 |0,041
2,9 0,030 |0,031 0,034 |0,033 |0,034 |0,035 |0,036 |0,035 |0,038 |0,040 |0,047
3,1 0,035 |0,037 |0,037 |0,046 |0,048 |0,050 |0,055 |0,057 |0,057 |0,062 |0,061
3,3 0,032 |0,034 0,033 |0,036 |0,041 |0,042 |0,043 |0,043 |0,047 |0,051 |0,055
3,5 0,028 |0,029 |0,030 |0,033 |0,035 |0,035 |0,040 |0,039 |0,040 |0,045 |0,044
3,7 0,028 |0,028 0,030 |0,031 |0,033 |0,033 |0,034 |0,033 |0,034 |0,037 |0,039
3,9 0,034 |0,033 0,033 |0,035 |0,035 |0,034 |0,033 |0,036 |0,034 |0,034 |0,037
4.1 0,018 |0,017 |0,019 |0,020 |0,021 |0,022 |0,022 |0,023 |0,023 |0,023 |0,024
4,3 0,019 |0,020 |0,022 |0,022 |0,021 |0,021 |0,024 |0,023 |0,023 |0,025 |0,028
45 0,022 |0,021 0,021 |0,021 |0,023 |0,021 |0,022 |0,021 [0,022 |0,023 |0,023
4,7 0,013 |0,014 |0,014 |0,014 |0,015 |0,015 |0,015 |0,016 |0,015 |0,015 |0,016
4,9 0,013 |0,013 |0,013 |0,013 |0,014 |0,014 |0,014 |0,015 |0,016 |0,015 |0,014
5,1 0,011 |0,011 |0,012 |0,013 |0,012 |0,012 |0,012 |0,012 |0,013 |0,013 |0,013
5,3 0,011 |0,011 0,012 |0,012 |0,012 |0,012 |0,013 |0,013 |0,014 |0,014 |0,013
5,5 0,012 |0,012 |0,012 |0,013 |0,012 |0,012 |0,012 |0,012 |0,012 |0,012 |0,012
5,7 0,012 |0,013 |0,012 |0,013 |0,012 |0,014 |0,014 |0,015 |0,016 |0,016 |0,015
5,9 0,013 |0,014 |0,013 |0,014 |0,014 |0,015 |0,014 |0,015 |0,015 |0,014 |0,016
6,1 0,012 |0,012 |0,013 |0,013 |0,013 |0,013 |0,014 |0,013 |0,013 |0,013 |0,013
6,3 0,012 |0,013 |0,013 |0,013 |0,014 |0,012 |0,013 |0,012 |0,012 |0,011 |0,012
6,5 0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,011 |0,011 |0,011
6,7 0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,012
6,9 0,011 |0,011 |0,012 |0,011 |0,012 |0,012 |0,012 |0,011 |0,012 |0,012 |0,012
7.1 0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010
7.3 0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010
7,5 0,015 |0,015 |0,015 |0,015 |0,013 |0,014 |0,013 |0,014 |0,015 |0,015 |0,014
7,7 0,026 |0,025 |0,024 |0,023 |0,026 |0,025 |0,025 |0,026 |0,026 |0,024 |0,026
7.9 0,026 |0,026 |0,024 |0,024 |0,024 |0,025 |0,025 |0,025 |0,026 |0,026 |0,025
8,1 0,015 |0,015 |0,015 |0,015 |0,016 |0,015 |0,016 |0,015 |0,015 |0,015 |0,015
8,3 0,010 |0,010 |0,010 |0,010 |0,010 0,010 |0,011 |0,010 |0,010 |0,010 |0,010
8,5 0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,012 |0,011 |0,011
8,7 0,014 |0,014 |0,014 |0,014 |0,014 |0,015 |0,015 |0,015 |0,016 |0,016 |0,015
8,9 0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,011 |0,010 |0,011 |0,011 |0,011
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VERITAS

Test: iMars XG25KTR-3M

Higher Frequencies-phase L3

P/Pn [%] 0 10 20 30 40 50 60 70 80 90 100
f [kHz] 6] | 1% | 1[%] | [[%] | 1[%] | 1[%] | [[%] | /%] | 1[%] | [[%] | I[%]
2,1 0,048 |0,053 |0,063 |0,067 |0,077 |0,087 |0,112 |0,143 |0,188 |0,215 |0,220
2,3 0,031 |0,039 |0,032 |0,034 |0,038 |0,044 |0,054 |0,070 |0,094 |0,113 |0,127
2,5 0,035 |0,041 |0,038 |0,039 |0,046 (0,046 |0,049 |0,059 |0,076 |0,099 |0,120
2,7 0,032 |0,035 |0,043 |0,037 |0,041 |0,047 |0,046 |0,047 |0,050 |0,051 |0,051
2,9 0,033 |0,035 |0,036 |0,037 |0,036 |0,037 |0,039 |0,040 |0,042 |0,042 |0,043
3,1 0,036 |0,038 0,038 |0,043 |0,046 |0,050 |0,050 |0,051 |0,050 |0,050 |0,049
3,3 0,031 |0,033 |0,036 |0,038 |0,042 |0,042 |0,044 |0,046 |0,050 |0,049 |0,049
3,5 0,029 |0,030 0,031 |0,033 |0,035 |0,038 |0,040 |0,043 |0,045 |0,044 |0,047
3,7 0,028 |0,028 |0,028 |0,030 |0,031 |0,034 |0,033 |0,033 |0,034 |0,037 |0,040
3,9 0,025 |0,028 |0,029 |0,029 |0,028 0,030 |0,029 |0,029 |0,030 |0,032 |0,034
4.1 0,018 |0,018 |0,019 |0,020 |0,020 |0,022 |0,022 |0,023 |0,022 |0,022 |0,023
4,3 0,019 |0,019 |0,020 |0,021 |0,022 |0,022 |0,021 |0,024 |0,023 |0,025 |0,026
4,5 0,021 |0,021 0,021 |0,022 |0,020 |0,020 |0,022 |0,022 |0,021 |0,022 |0,023
4,7 0,013 |0,013 |0,013 |0,014 |0,014 |0,015 |0,015 |0,015 |0,014 |0,015 |0,016
4,9 0,013 |0,013 |0,013 |0,013 |0,014 |0,014 |0,015 |0,015 |0,014 |0,015 |0,016
5,1 0,011 |0,012 |0,011 |0,012 |0,012 |0,012 |0,013 |0,013 |0,013 |0,013 |0,013
5,3 0,011 |0,011 0,011 |0,012 |0,012 |0,011 |0,012 |0,013 |0,012 |0,012 |0,013
5,5 0,011 |0,011 |0,011 |0,011 |0,012 |0,011 |0,012 |0,012 |0,012 |0,012 |0,012
5,7 0,010 |0,011 |0,011 |0,011 |0,012 |0,012 |0,012 |0,013 |0,014 |0,014 |0,013
5,9 0,013 |0,012 |0,013 |0,013 |0,014 |0,014 |0,014 |0,014 |0,014 |0,015 |0,014
6,1 0,011 |0,012 |0,012 |0,013 |0,013 |0,014 |0,014 |0,013 |0,013 |0,013 |0,014
6,3 0,012 |0,013 |0,012 |0,013 |0,013 |0,012 |0,012 |0,011 |0,011 |0,011 |0,012
6,5 0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,011 |0,011
6,7 0,010 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011
6,9 0,011 |0,011 |0,011 |0,012 |0,011 |0,011 |0,012 |0,011 |0,011 |0,012 |0,012
7.1 0,009 |0,010 |0,009 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,011
7.3 0,009 |0,010 0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,011
7,5 0,015 |0,017 |0,016 |0,016 |0,016 |0,016 |0,016 |0,016 |0,018 |0,016 |0,015
7,7 0,031 |0,030 |0,030 |0,027 |0,028 |0,027 |0,027 |0,027 |0,024 |0,027 |0,028
7.9 0,030 |0,032 0,033 |0,027 |0,029 |0,028 |0,028 |0,029 |0,027 |0,029 |0,029
8,1 0,016 |0,015 |0,015 |0,017 |0,017 |0,016 |0,017 |0,016 |0,016 |0,016 |0,016
8,3 0,009 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010 |0,010
8,5 0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011 |0,011
8,7 0,014 |0,014 |0,014 |0,015 |0,015 |0,014 |0,015 |0,016 |0,016 |0,015 |0,016
8,9 0,010 |0,010 |0,010 |0,010 |0,011 |0,011 |0,010 |0,010 |0,010 |0,011 |0,010
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4.8 EMC and power quality

Switching operation (Rapid voltage changes)

The purpose of the test is to determine k; and Kimax.
The following three cases must be tested (where applicable).
- Switch-on for any capacity
- Unfavourable case when switching the generator step
- Switch-on for nominal capacity
Note: For PV-plants the inverter is the generator
- Switch-off for nominal capacity (no emergency shutdown, but operative shutdown)

If the manufacturer knows more critical cases (e.g. different cos ¢ parameters) then these additional have to
be tested

Test conditions:

Frequency: 50 Hz + 0,5%

THD of the voltage supply: <3 %

Voltage rise of the PGU at 100 Pemax %: < 3 %

Test:

iMars XG40KTR

Switch-on for any capacity (10% PEmax)

Phase L1 L2 L3

Single period effective
values of the current 2,89 3,13 3,50 2,89 2,91 2,64 3,10 2,95 2,41
(Al

Single period effective
values of the voltage | 228,19 | 228,30 | 228,63 | 227,34 | 227,69 | 226,93 | 227,89 | 228,38 | 228,07

V]
ki value [1] 005 | 005 | 006 | 005 | 005 | 005 | 005 | 005 | 0,04

kimax value [1] 0,06

Unfavourable case when switching the generator step (not necessary for electronic inverter)

Phase L1 L2 L3

Single period effective
values of the current N/A N/A N/A N/A N/A N/A N/A N/A N/A
[Al

Single period effective
values of the voltage N/A N/A N/A N/A N/A N/A N/A N/A N/A

V]
ki value [1] N/A N/A N/A N/A N/A N/A N/A N/A N/A

kimax value [1] N/A
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Switch-on for nominal capacity

Phase L1 L2 L3

Single period effective
values of the current 4,26 2,95 4,64 2,99 4,05 4,39 3,19 4,47 3,73
(Al

Single period effective
values of the voltage | 229,19 | 228,59 | 227,91 | 227,67 | 227,77 | 221,13 | 228,23 | 227,41 | 228,03
[Vl

ki value [1] 0,07 0,05 0,08 0,05 0,07 0,08 0,06 0,08 0,06

kimax value [1] 0,08

Switch-off for nominal capacity

Phase L1 L2 L3

Single period effective
values of the current 36,31 | 35,84 | 40,14 | 39,70 | 40,71 | 41,57 | 40,98 | 39,09 | 31,82
[A]

Single period effective
values of the voltage | 312,94 | 218,54 | 247,30 | 235,71 | 254,47 | 181,99 | 250,14 | 230,15 | 255,46
[Vl

ki value [1] 0,63 0,62 0,69 0,69 0,70 0,72 0,71 0,68 0,55
kimax Value [1] 0,72

Grid Frequency [Hz] 50

Grid voltage [V] 230

Rated current Ir [A] 3*57,9

Highest kimax value for all switching operations [1] 0,72

Note:

Limits:

kimax= 1,2 for synchronous generators with fine synchronization, converter; (electronic inverter)

kimax = 4 for asynchronous generators, which are switched on at 95% to 105% of their synchronous speed, if
no further details are available regarding the type of current limitation. With regard to short-term
compensation processes, the condition mentioned below for very short voltage changes must also be
observed.

Kimax= 8 for asynchronous generators that are powered up by the network if la is unknown.
(la = starting current)
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4.8 EMC and power quality

Switching operation (Rapid voltage changes)

The purpose of the test is to determine k; and Kimax.
The following three cases must be tested (where applicable).
- Switch-on for any capacity
- Unfavourable case when switching the generator step
- Switch-on for nominal capacity
Note: For PV-plants the inverter is the generator
- Switch-off for nominal capacity (no emergency shutdown, but operative shutdown)

If the manufacturer knows more critical cases (e.g. different cos ¢ parameters) then these additional have to
be tested

Test conditions:

Frequency: 50 Hz + 0,5%

THD of the voltage supply: <3 %

Voltage rise of the PGU at 100 Pemax %: < 3 %

Test:

iMars XG25KTR-3M

Switch-on for any capacity (10% PEmax)

Phase L1 L2 L3

Single period effective
values of the current 2,61 1,54 4,90 7,95 4,00 4,73 3,67 3,20 2,90
(A]

Single period effective
values of the voltage | 230,98 | 230,69 | 231,70 | 230,15 | 228,93 | 227,69 | 229,56 | 231,63 | 228,50

(V]
ki value [1] 0,07 0,04 0,14 0,22 0,11 0,13 0,10 0,09 0,08
kimax Value [1] 0,22

Unfavourable case when switching the generator step (not necessary for electronic inverter)

Phase L1 L2 L3

Single period effective
values of the current N/A N/A N/A N/A N/A N/A N/A N/A N/A
(Al

Single period effective
values of the voltage N/A N/A N/A N/A N/A N/A N/A N/A N/A

V]
ki value [1] N/A N/A N/A N/A N/A N/A N/A N/A N/A

kimax value [1] N/A
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Switch-on for nominal capacity

Phase L1 L2 L3

Single period effective
values of the current 1,45 2,96 2,15 4,03 4,76 5,90 5,14 1,95 7,86
(Al

Single period effective
values of the voltage | 228,03 | 227,45 | 226,78 | 229,30 | 231,91 | 228,97 | 228,91 | 229,78 | 231,69
[Vl

ki value [1] 0,04 0,08 0,06 0,11 0,13 0,16 0,14 0,05 0,22

kimax value [1] 0,22

Switch-off for nominal capacity

Phase L1 L2 L3

Single period effective
values of the current 22,52 | 29,30 | 27,97 | 22,68 | 27,93 | 27,95 | 22,60 | 28,62 | 27,40
[A]

Single period effective
values of the voltage | 306,73 | 329,60 | 321,98 | 339,31 | 335,47 | 332,79 | 350,67 | 339,80 | 328,71
[Vl

ki value [1] 0,62 0,81 0,77 0,63 0,77 0,77 0,62 0,79 0,76
kimax Value [1] 0,81

Grid Frequency [Hz] 50

Grid voltage [V] 230

Rated current Ir [A] 3*36,2

Highest kimax value for all switching operations [1] 0,81

Note:

Limits:

kimax= 1,2 for synchronous generators with fine synchronization, converter; (electronic inverter)

kimax = 4 for asynchronous generators, which are switched on at 95% to 105% of their synchronous speed, if
no further details are available regarding the type of current limitation. With regard to short-term
compensation processes, the condition mentioned below for very short voltage changes must also be
observed.

Kimax= 8 for asynchronous generators that are powered up by the network if 1a is unknown.
(la = starting current)
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4.8 Voltage fluctuation and flicker P

Adherence to the thresholds for flicker must be verified as followed:
- For nominal currents < 16 A per conductor to DIN EN 61000-3-3 (VDE 0838-3)
- For nominal currents > 16 A and < 75 A per conductor to DIN EN 61000-3-11 (VDE 0838-11)

Test conditions:

Voltage: 86% Un to 109% Un

Frequency: 50 Hz + 0,5%

THD of the voltage supply: <3 %

Voltage rise of the PGU at 100% Pemax: <3 %

Test:

iMars XG40KTR

Flicker to DIN EN 61000-3-11 (VDE 0838-11) for generator units <75 A

Grid impedance DIN EN 61000-3-11 (VDE 0838-11) |Ra =0,15Q jXa=0,15Q/Rn = 0,01Q jXn= 0,01Q (Rn
[Q]: and jXn only for single-phase units used!)
Output voltage of the impedance network [V] 230V
Flicker to: Result:
Pt Pst dc% dmax% dt)
DIN EN 61000-3-11 | Phase-L1 0,29 0,31 2,35 2,38 0
Phase-L2 0,27 0,30 2,38 2,40 0
Phase-L3 0,28 0,30 2,39 2,41 0

Assessment criterion:
Long-term flicker strength PIt to DIN EN 61000-3-3 (VDE 0838-3) must be < 0,5.
Determination of the flicker coefficient:

Cy =Py (S, /R)
where Sk is the short-circuit power of the network standby element (during the determination of the appropriate

Pst values)

The value for the network standby element must be determined separately with measurements for rated
currents > 75 A.

Flicker for rated currents <75A to DIN EN 61000-3-11 (VDE 0838-11)

Grid impedance angle |45°
Wk

Flicker coefficient c(yk) |0,49

Assessment criterion:
Long-term flicker strength: P<0,5

Note:
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4.8 EMC and power quality =)

DC-Injection

Test: iMars XG40KTR

Protection limit

Tested at four power levels limit 0,5% of lac:nom (289,5mA)

Output power Phase ~20% ~50% 75% ~100%
L1 70,44 87,72 87,70 85,45

A"eragﬁ'nf]st VEE g 95,14 96,46 96,39 96,72
L3 60,43 74,87 69,19 70,19

Test: iMars XG25KTR-3M

Protection limit

Tested at four power levels limit 0,5% of Iac;nom (181,0mA)

Output power Phase ~20% ~50% 75% ~100%
L1 12,56 12,47 27,30 39,47

A"erag[eﬁ]f]st e g 31,43 19,43 32,17 55,35
L3 34,31 14,78 13,99 96,32

Diagram of permanent dc-injection — iMars XG40KTR
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Diagram of permanent dc-injection —iMars XG25KTR-3M
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4.8 Immunity to voltage dips and short interruptions P
For machines with electro-magnetic output For Inverter output

Phase-L1

Peak Short Circuit current Symbol Value Time after Volts Amps
fault

Peak Short Circuit current ip N/A 20ms 11,45V 2,20 A

Initial Value of aperiodic A N/A 100ms N/A N/A

current

Initial s¥mmetrlcal short-circuit Ik N/A 250ms N/A N/A

current

Decaying (aperiodic) iDC N/A 500ms

component of short circuit N/A N/A

current*

Reactance/Resistance Ratio X/IR N/A Time to trip 2,5ms In seconds

of source*

Phase-L2

Peak Short Circuit current Symbol Value Time after Volts Amps
fault

Peak Short Circuit current ip N/A 20ms 11,67V 2,33A

Initial Value of aperiodic A N/A 100ms N/A N/A

current

Initial si/mmetncal short-circuit Ik N/A 250ms N/A N/A

current

Decaying (aperiodic) iDC N/A 500ms

component of short circuit N/A N/A

current*

Reactance/Resistance Ratio X/IR N/A Time to trip 1,0 ms In seconds

of source*

Phase-L3

Peak Short Circuit current Symbol Value Time after Volts Amps
fault

Peak Short Circuit current ip N/A 20ms 11,36V 2,22 A

Initial Value of aperiodic A N/A 100ms N/A N/A

current

Initial sz/mmetncal short-circuit Ik N/A 250ms N/A N/A

current

Decaying (aperiodic) iDC N/A 500ms

component of short circuit N/A N/A

current*

Reactance/Resistance Ratio XIR N/A Time to trip 1,0ms In seconds

of source*
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4.8 Unbalance =
(Three phase type of unit only)
cos @ =1 1
Setting values cos @ over-excited -0,9
cos @ under-excited +0,9

Test:

iMars XG40KTR

1-min mean value L1 L2 L3 L1-L2 L2 - L3 L3-L1

a)cos @ =1at 100 % P £ 5 % Pemax

SE60 [VA] 13401,63 13361,90 13433,91 39,73 72,01 32,28
13401,21 13366,97 13420,92 34,24 53,95 19,71
13399,72 13358,89 13434,52 40,83 75,63 34,80
13404,91 13365,26 13436,30 39,65 71,04 31,39
13399,46 13364,67 13435,76 34,79 71,09 36,30

cos @E6O 0,9990

max. asymmetry [VA] 72,01

b) maximum under-excited (i) at 100 % PrE £ 5 % PEmax

SE60 [VA] 14793,82 14791,52 14845,09 2,30 53,57 51,27
14801,13 14786,98 14844,55 14,15 57,57 43,42
14795,38 14789,78 14845,69 5,60 55,91 50,31
14798,59 14797,34 14848,84 1,25 51,50 50,25
14805,36 14788,46 14852,79 16,90 64,33 47,43

cos @E6O 0,8999

max. asymmetry [VA] 64,33

¢) maximum over-excited (c) at 100 % PrE + 5 % PEmax

SE60 [VA] 14939,05 14884,24 14959,13 54,81 74,89 20,08
14945,37 14882,91 14960,40 62,46 77,49 15,03
14945,23 14893,53 14964,59 51,70 71,06 19,36
14938,29 14888,24 14962,62 50,05 74,38 24,33
14947,83 14885,38 14959,48 62,45 74,10 11,65

cos QE6O 0,8982

max. asymmetry [VA] 77,49

d) cos ¢ =1 at 50 % PrE * 5 % PEmax

SE60 [VA] 6659,97 6647,01 6674,30 12,96 27,29 14,33
6661,27 6646,31 6673,41 14,96 27,10 12,14
6661,50 6646,52 6670,43 14,98 23,91 8,93
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6658,87 6644,99 6672,91 13,88 27,92 14,04
6658,55 6644,74 6670,54 13,81 25,80 11,99

cos @EG6O 0,9986

max. asymmetry [VA] 27,92

e) maximum under-excited (i) at 50 % PrE + 5 % PEmax

SE60 [VA] 7404,78 7399,60 7439,73 5,18 40,13 34,95
7409,13 7400,46 7439,08 8,67 38,62 29,95
7402,60 7397,51 7436,07 5,09 38,56 33,47
7404,56 7405,35 7437,56 0,79 32,21 33,00
7402,06 7405,02 7435,83 2,96 30,81 33,77

cos @E6O 0,9046

max. asymmetry [VA] 40,13

f) maximum over-excited (c) at 50 % PrE + 5 % PEmax

SE60 [VA] 7592,09 7554,39 7597,89 37,70 43,50 5,80
7585,67 7555,49 7596,33 30,18 40,84 10,66
7587,06 7554,13 7599,41 32,93 45,28 12,35
7588,78 7553,21 7594,77 35,57 41,56 5,99
7590,89 7555,18 7595,38 35,71 40,20 4,49

cos QE6O: 0,8925

max. asymmetry [VA] 45,28

Limit:

<5% SEmax and <4600VA

Test:

The maximum absolute difference between the apparent powers of the three phases is determined for each of the
five measurements (1-min means) in the respective operating point. The maximum of these five values is again

determined.

Assessment criterion:

The test is passed if the maximum value from the above measurements does not exceed 5 % SEmax and < 4600

VA.

Note: The maximum inductive and capacitive values are specified by the manufacturer.
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[VEniTas)

EN 50549-1:2019: Interface protection

Clause Test requirement aczg?éi%gjgﬁg#c:grd Result
49.2 Requirements on voltage and frequency protection Aiﬁleg,i%szlottngg4 P
49.2.2 Undervoltage protection EN 503:.3313A””ex P
4923 Overvoltage protection EN 5031.33,3Annex P
4924 Overvoltage 10 min mean protection EN 503?5'2‘:'5‘“53 P
4925 Underfrequency protection EN 503354 Annex P
4.9.2.6 Overfrequency protection EN 50?)354 Annex P
4.94.2 Means to detect island situation IEC 62116:2014 P
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49.2 Requirements on voltage and frequency protection P
Checklist
Several points to check
Clause
49.3.1to All thresholds must be adjustable P
4.9.3.6
Voltage values
Stage 1 [27 < Stage 2 [27 <<
Threshold getl ] X ge2l ] )
Operate voltage Operate time Operate voltage Operate time
Range 0,2-1,0 Un 0,1-100s 0,2-1,0 Un 0,1-5s
Steps 0,01 Un 0,1s 0,01 Un 0,05s
Stage 1 [59 >] Stage 2 [59 >>] Overvoltage 10. min mean
protection
Threshold
Operate Operate time Operate Operate time Operate Operate time
voltage voltage voltage
3s not
Range 1,0-1,2 Un 0,1-100s 1,0-1,3 Un 0,1-5s 1,0-1,15 Un :
adjustable
Steps 0,01 Un 0,1s 0,01 Un 0,05s 0,01 Un -
Frequency values
Stage 1 [81 <] Stage 2 [81 <<]
Threshold - :
Operate frequency Operate time Operate frequency Operate time
Range 47,0-50,0Hz 0,1-100s 47,0-50,0Hz 0,1-5s
Steps 0,1 Hz 0,1s 0,1 Hz 0,05s
Stage 1 [81 >] Stage 2 [81 >>]
Threshold - :
Operate frequency Operate time Operate frequency Operate time
Range 50,0-52,0Hz 0,1-100s 50,0-52,0Hz 0,1-5s
Steps 0,1 Hz 0,1s 0,1 Hz 0,05s
49.2.6 Insensitive against 40ms frequency transients, so that the unit will not trip P
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4.9.3 Requirements on voltage and frequency protection
49.3.1 General (Interface protection: Over/under voltage) P
(Setting value refer EN 50438)
Test conditions legszaf;v;3+f8k2vl\—/|z
iMars XG40KTR
Phase-L1
Limit Trip value Voltage step Disconnection time Limit
(V] (V] (V] [s] [s]
265,1 230 to 269 0,105
265,1 230 to 269 0,115
115% of Un 265,1 230 to 269 0,122 0,1<t<0,2
= 264,5 265,3 230 to 269 0,153
265,6 230 to 269 0,194
1954 230 to 190 1,380
195,4 230 to 190 1,364
Sifyigosf,gn 196,3 230 to 190 1,376 12<t<15
196,3 230 to 190 1,384
196,3 230 to 190 1,384

Note:

The trip values were evaluated by varying the applied voltage from Un down to Uth-ow - 2% of Un in steps of
0,5% of Un for under-voltage testing as well as from Un up to Um-nigh + 2% of Un in steps of 0,5% of Unfor over-
voltage testing. Lower and upper threshold voltage shall not fall or rise below or above 2,3V of the trip value
itself. The disconnection time was measured by application of a negative voltage step from U, to the operate
value -5% of U, as well as positive voltage step from Un to the operate value +5% of Un.
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Scope pictures of the disconnection time

Over-voltage

TKEEL%[?QEI D30-X 30147, Mr57451828, 07.20.2017102614: wed Oct 20 13:54:45 202

Scope pictures of the disconnection time

Under-voltage

TKEEHYNSOIL?é-IlEI DS0-¥ 30147, Myo7451828, OF.20.2017102614: wed Oct 20 16:35:
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4.9.3 Requirements on voltage and frequency protection
49.3.1 General (Interface protection: Over/under voltage) P
(Setting value refer EN 50438)
- Output power: 40kW
Test dit
est conditions Frequency: 50+/-0,2Hz
iMars XG40KTR
Phase-L2
Limit Trip value Voltage step Disconnection time Limit
(V] (V] (V] [s] [s]
264,1 230 to 269 0,107
264,9 230 to 269 0,107
115% of Un 264,3 230 to 269 0,108 0,1<t<0,2
= 264,5 264,8 230 t0 269 0,108
265,0 230 to 269 0,187
194,4 230to 190 1,372
194,6 230to 190 1,376
85% of Un
<t<
- 1055 195,1 230to 190 1,376 1,2<t<15
195,4 230 to0 190 1,376
195,5 230 to0 190 1,376

Note:

The trip values were evaluated by varying the applied voltage from Un down to Uth-iow - 2% of Un in steps of
0,5% of Un for under-voltage testing as well as from Un up to Um-nigh + 2% of Un in steps of 0,5% of Unfor over-
voltage testing. Lower and upper threshold voltage shall not fall or rise below or above 2,3V of the trip value
itself. The disconnection time was measured by application of a negative voltage step from U, to the operate
value -5% of U, as well as positive voltage step from Un to the operate value +5% of Un.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.



Y
)

EUN

Sy

e Page 158 of 221 Report No.: ZEM-ESH-P21123571

Scope pictures of the disconnection time

Over-voltage
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4.9.3 Requirements on voltage and frequency protection
49.3.1 General (Interface protection: Over/under voltage) P
(Setting value refer EN 50438)
- Output power: 40kW
Test dit
est conditions Frequency: 50+/-0,2Hz
iMars XG40KTR
Phase-L3
Limit Trip value Voltage step Disconnection time Limit
(V] (V] (V] [s] [s]
264,1 230 to 269 0,102
264,8 230 to 269 0,180
115% of Un 265,4 230 to 269 0,182 0,1<t<0,2
= 2645 264,8 230 to 269 0,192
264,8 230 to 269 0,199
195,5 230to 190 1,364
195,5 230to 190 1,368
85% of Un
<t<
- 1055 195,6 230to 190 1,368 12<t<15
195,6 230 to0 190 1,376
195,6 230 to0 190 1,384

Note:

The trip values were evaluated by varying the applied voltage from Un down to Uth-iow - 2% of Un in steps of
0,5% of Un for under-voltage testing as well as from Un up to Um-nigh + 2% of Un in steps of 0,5% of Unfor over-
voltage testing. Lower and upper threshold voltage shall not fall or rise below or above 2,3V of the trip value
itself. The disconnection time was measured by application of a negative voltage step from U, to the operate
value -5% of U, as well as positive voltage step from Un to the operate value +5% of Un.
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Scope pictures of the disconnection time

Over-voltage
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4.9.3 Requirements on voltage and frequency protection

49.3.1 General
(Maximum voltage 10 min mean protection according to EN 50160)
(Setting value refer EN 50438 for default settings)

Trip value Setting [V] 253
Settlr;)gro\;:::liﬁ)SnOf the Setting T disconnection trip value [S] 600
Setting T disconnection [mS] 200
Test: iMars XG40KTR
Disconnection time [s] Limit [s]

The voltage is set to 100% U, and held for 600 s. Thereafter the voltage is set to 112% Un. Disconnection
must take place within 600 s.

a) Phase 1. 580
Phase 2: 580 <600s
Phase 3: 580
The voltage is set to Un for 600 s and then to 108% Ux for 600 s. No disconnection should take place.
b) Phase 1: No Disconnection
Phase 2: No Disconnection Disconnection should not take place.
Phase 3: No Disconnection
The voltage is set to 106 % Un and held for 600 s. Thereafter the voltage is set to
114 % Un. The disconnection should last for half the period as in Point a)*
c) Phase 1. 300 The disconnection time should be
Phase 2: 300 about 50 % of the value measured in
Phase 3: 300 a). "
Test:

a) This test serves as proof of the measurement accuracy and the maximum set time.
b) This test serves as proof of the measurement accuracy.
¢) This test serves as proof of the correct formation of the 1 minute running mean value.

Assessment criterion:
The permitted tolerance between setting value and trip value of the voltage may not exceed *+ 1 % of Un.

Limit values:
Rise-in voltage protection 1,1 Un after a max. 600 s, the switch off after 200 ms.

Note:

If only one integrated protection is used for the power generation systems, the value of the rise-in voltage
protection of 1,1 Unmay not be changed.

*If the setting value is set to 600 s, then the disconnection time can be in the range between 225 s and 375 s.
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4.9.3 Requirements on voltage and frequency protection
49.3.1 General (Interface protection: Over/under frequency) P
(Setting value refer EN 50438)

- wer: 40kW
Test conditions OUtFEJTf(;sgVacO
Under-frequency Over-frequency
Parameter Frequency Time Frequency Time
Limit 47,50 Hz 0,3<t<05s 52,00 Hz 0,3<t<05s
47,50 51,96
47,54 51,98
Trip value [Hz] 47,51 51,99
47,51 52,00
47,53 52,00
0,427 0,425
Disconnection 50,00 Hz 0425 50,00 Hz 0425
time [s] 47 zttc(; Hz e 52 ;?) Hz oA
: 0,444 ' 0,430
0,445 0,438
Note:

For under-frequency testing the applied frequency is varied from fn down to fin-ow-0,1 Hz in steps of 0,025 Hz
with a time duration per step exceeding the configured disconnection time. The operate value is the value of
the applied frequency at switch the protection function trips and shall be within fiow £ 0,05 Hz.

For over-frequency testing the applied frequency is varied from f, up to fin-nigh + 0,1 Hz in steps of 0,025 Hz
with a time duration per step exceeding the configured disconnection time. The operate value is the value of
the applied frequency at which the protection function trips and shall be within fi-nigh = 0,05 Hz.

The disconnection time was measured by applying a negative or positive frequency ramp from f, to the
operate value -0,1 Hz or +0,1 Hz, e.g. from 50 Hz to 47,4 Hz. The time elapsed between the application of the
frequency ramp and the opening of the interface switch was calculated by the measured time minus the

2500 ms from 50,0 Hz to 47,5 Hz.

The oscilloscope pictures below show the measured worst case disconnection times.
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Scope pictures of the disconnection time

Under-frequency
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4.9.4.2

Loss of Mains (LoM) detection

Test circuit and parameters

Parameter Symbol Units
EUT DC Input
DC voltage Vbc \
DC Current Ioc A
DC Power Poc w
EUT AC ouput
AC voltage Veur \%
AC current leut A
Real power Peut W
Reactive power Qeur VAr
Test Load
Resistive load current Ir A
Inductive load current I A
Capacitive load current Ic A
AC (utility) power source
Utility real power Pac W
Utility reactive power Qac VAr
Utility current Iac A
Block diagram test circuit IEC 62116:2014
Wavelom
menitor 1 _
(=
g
' =
I
DC power | Yoo {oe EUT FEuT leuTr W + Iaz AT power
svr::u-oe (inverter) sm_J!-c:L-?
(P Poc Peut  Ceut 51 Pac Oac {ukility)
\ sz
L] i o
%’ = b
AC loads
{EC {56708

Figure 1 — Test circuit for islanding detection function in a power conditioner ({inverter)
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Load imbalance (real, reactive load) for test condition A (EUT output = 100%) P

Test : iMars XG40KTR

Frequency: 50+/-0,1Hz
Un=230+/-3Vac

Test conditions Distortion factor of chokes < 2%

Quality =1
Disconnection limit 2s (IEC 62116)
1 Reactive 2 3 Run
o |eareur [ JosdBeol | G | iy e | Par | Vee | o | on | Reman
rating] 1) nominal] | nominal] [ms]
1 100 100 0 0 -- 40 725 1,00 460,5 BL
2 100 100 -5 -5 -- 40 725 0,95 298,7 IB
3 100 100 -5 0 - 40 725 1,00 360,3 IB
4 100 100 -5 +5 - 40 725 1,05 251,3 1B
5 100 100 0 -5 -- 40 725 0,95 361,6 IB
6 100 100 0 +5 - 40 725 1,05 369,3 IB
7 100 100 +5 -5 - 40 725 0,95 269,4 IB
8 100 100 +5 0 - 40 725 1,00 310,1 IB
9 100 100 +5 +5 - 40 725 1,05 258,5 1B
Parameter at 0% per phase L= 4,21 mH R= 1,32 Q C= 2408,10 uF
Note:

RLC is adjusted to min. +/-1% of the inverter rated output power
D Peyr: EUT output power

2 Pac: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

% Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

4 Fundamental of Iac when RLC is adjusted

% BL: Balance condition, IB: Imbalance condition.
Condition A:

EUT output power Peur = Maximum ©

EUT input voltage ® = >75% of rated input voltage range

6 Maximum EUT output power condition should be achieved using the maximum allowable input power.
Actual output power may exceed nominal rated output.

7 Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 75 % of
range =X + 0,75 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Scope pictures of the disconnection time

Disconnection at No. 1

A1/U4 Sim V]

® 41114 5im [A]

e[

150 [ 2] i P2 & ] 225

A B =1
B8l [s] 1.554401 2.014943 0.460542
Al 1/Ua Sim [V] 329.4285 167.5956 -161.8328
@Al 1/14 Sim [A] -28.43301 0.755385 29.18840
@114 -0.626735 -0.085259 0.561476

Note:
Yellow: EUT phase L1 output voltage signal

Purple: EUT phase L1 output current signal

Brown: Trigger signal
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Load imbalance (reactive load) for test condition B (EUT output = 50 % — 66 %) P

Test : iMars XG40KTR

Frequency: 50+/-0,1Hz
Un=230+/-3Vac

Test conditions Distortion factor of chokes < 2%

Quality =1
Disconnection limit 2s (IEC 62116)
1) Reactive 2) 3) Run
o ol | R B B | o |
6.1.d) Y [ms]
1 66 66 0 -5 -- 26,4 | 650 0,95 280,3 IB
2 66 66 0 -4 -- 26,4 | 650 0,96 292,1 IB
3 66 66 0 -3 -- 26,4 | 650 0,97 300,7 IB
4 66 66 0 -2 -- 26,4 | 650 0,98 332,8 IB
5 66 66 0 -1 -- 26,4 | 650 0,99 342,5 IB
6 66 66 0 0 -- 26,4 | 650 1,00 369,9 BL
7 66 66 0 +1 -- 26,4 | 650 1,01 350,7 IB
8 66 66 0 +2 -- 26,4 | 650 1,02 308,4 IB
9 66 66 0 +3 - 26,4 | 650 1,03 304,4 IB
10 66 66 0 +4 -- 26,4 | 650 1,04 298,8 IB
11 66 66 0 +5 -- 26,4 | 650 1,05 269,1 IB
Parameter at 0% per phase L= 6,38 mH R= 2,00 Q C=  1589,35 uF
Note:

RLC is adjusted to min. +/-1% of the inverter rated output power
D Peyr: EUT output power

2 Pac: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

% Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

4 Fundamental of Iac when RLC is adjusted

% BL: Balance condition, IB: Imbalance condition.

Condition B:

EUT output power Peut = 50 % — 66 % of maximum

EUT input voltage ® = 50 % of rated input voltage range, =10 %

6 Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 50 % of
range =X + 0,5 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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VERITAS

Scope pictures of the disconnection time

Disconnection at No. 6

AL1/U4 Sim [V]

oA

s 20l 235 [=] 2% 278
A B =1
BT [s] 2020921 2390913 0.369902
Al 1/U4 Sim [V] -283.3166 197.8507 481.1673
@Al 1/14 Sim [A] 2421543 0.975922 3.397465
e 0.002097 -0.072412 -0.164509

Note:
Yellow: EUT phase L1 output voltage signal

Purple: EUT phase L1 output current signal

Brown: Trigger signal
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Load imbalance (reactive load) for test condition C (EUT output = 25 % — 33 %) P

Test : iMars XG40KTR

Frequency: 50+/-0,1Hz
Un=230+/-3Vac

Test conditions Distortion factor of chokes < 2%

Quality =1
Disconnection limit 2s (IEC 62116)
1) Reactive 2) 3) Run
o ol | R B B | o |
6.1.d) Y [ms]
1 33 33 0 -5 -- 13,2 | 560 0,95 221,3 IB
2 33 33 0 -4 -- 13,2 | 560 0,96 229,7 IB
3 33 33 0 -3 -- 13,2 | 560 0,97 237,9 IB
4 33 33 0 -2 -- 13,2 | 560 0,98 239,9 IB
5 33 33 0 -1 -- 13,2 | 560 0,99 250,8 IB
6 33 33 0 0 -- 13,2 | 560 1,00 259,9 BL
7 33 33 0 +1 -- 13,2 | 560 1,01 249,1 IB
8 33 33 0 +2 -- 13,2 | 560 1,02 239,8 IB
9 33 33 0 +3 - 13,2 | 560 1,03 238,7 IB
10 33 33 0 +4 -- 13,2 | 560 1,04 237,6 IB
11 33 33 0 +5 -- 13,2 | 560 1,05 219,3 IB
Parameter at 0% per phase L= 12,76 mH R= 4,01 Q C= 794,67 uF
Note:

RLC is adjusted to min. +/-1% of the inverter rated output power
D Peyr: EUT output power

2 Pac: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

% Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

4 Fundamental of Iac when RLC is adjusted

% BL: Balance condition, IB: Imbalance condition.

Condition B:

EUT output power Peur = 25 % — 33 % © of maximum

EUT input voltage ” = <20 % of rated input voltage range

6 Or minimum allowable EUT output level if greater than 33 %.

7 Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 20 % of
range =X + 0,2 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range..
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Scope pictures of the disconnection time
Disconnection at No. 6
7 3 2 (4] i» B = on 30
A B =]
B il [s] 2.173305 2433290 0.259985
Al 1/U4 Sim [V] 320.2880 168.1845 -152.1034
@Al 1/14 Sim [A] -2.328559 0.845384 3174584
@11 [A] -0.083141 0.030108 0.113249
Note:
Yellow: EUT phase L1 output voltage signal
Purple: EUT phase L1 output current signal
Brown: Trigger signal
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EN 50549-1:2019: Connection and starting to generate electrical power

Test procedure

Clause Test requirement according standard Result
4.10.2 Automatic reconnection after trippin El\é 560438’ Annex P
4.10.3 Starting to generate electrical power El\é 560438’ Annex P
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4.10 Connection and starting to generate electrical power
4.10.2 Automatic reconnection after tripping P
4.10.3 Starting to generate electrical power

Setting value

Min. voltage for connected to grid 195,5
Max. voltage for connected to grid 253,0
Min. Frequency for connected to grid 49,5
Max. voltage for connected to grid 50,1
Observation time (>60s) 60

Test: iMars XG40KTR

Voltage conditons

a) Start up for voltage range

<85% Un for twice of observation
time

>110% Un for twice of observation
time

Connection:

No connection

No connection

Limit

No connection allowed

b) In voltage range at start-up

>85% Un within twice setting
observation time

<110% Un within twice setting
observation time

Reconnection time [s]

82,0

98,0

Limit: Connected after setting observation time (>60s)
The maximum occurring active power gradient after connection
) respectively start generating electrical power is less than the configured
Gradient:

maximum active power per minute Max gradient: disable.
For recorded gradient see diagram below.

) In voltage range after voltage
failture

>85% Un for twice of setting
observation time

<110% Un for twice of setting
observation time

Reconnection time [s]

82,2

98,6

Limit: Reconnection after setting observation time (>60s)
For adjustable micro generators the maximum occurring active power
gradient after connection respectively start generating electrical power
is less than the configured maximum active power per minute Max
gradient: 10%Pema/min.

Gradient:

For non or partly adjustable generators the connection after trip of the
interface protection is delayed by a randomised value between 1 min

and 10 min.

For recorded gradient see diagram below.
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Frequency conditions

d) Start up for frequency range <49,50 Hz for twice of setting >50,10 Hz for twice of setting
observation time observation time

Connection: No connection No connection

Limit No connection allowed

e) In frequency range at start-up >49,50 Hz within twice of setting <50,10 Hz within twice of setting

observation time observation time
Reconnection time [s] 91,6 92,4
Limit: Connected after setting delay time(>60s)

The maximum occurring active power gradient after connection
respectively start generating electrical power is less than the configured

Gradient: maximum active power per minute Max gradient: disable.
For recorded gradient see diagram below.

f) In frequency range after frequency >49,50 Hz for twice of setting <50,10 Hz for twice of setting

failture observation time observation time

Reconnection time [s] 91,6 92,0

Limit: Reconnection after setting observation time (>60s)

For adjustable micro generators the maximum occurring active power

gradient after connection respectively start generating electrical power

is less than the configured maximum active power per minute Max
dient gradient: 10%Pn/min.

Gradient For non or partly adjustable generators the connection after trip of the
interface protection is delayed by a randomised value between 1 min
and 10 min.

For recorded gradient see diagram below.

Test:

Test condition b) and c): voltage within the limits of 85% to 110%Un.
Test condition e): frequency within the limits of 49,50Hz to 50,10Hz.
Test condition f): frequency within the limits of 49,50Hz to 50,10Hz.

In order to avoid continuous starting and disengaging operations of the interface protection relay, the
disengaging value of frequency and voltage functions shall be above 2 % deviating from the operate value.

Assessment criterion:

a) the micro generator connects respectively starts generating electrical power only in the
permitted range of voltage and frequency and

b) for adjustable micro generators the maximum occurring active power gradient after connection
respectively start generating electrical power is less than the configured maximum active

power per minute and

¢) for non or partly adjustable generators the connection after trip of the interface protection is
delayed by a randomised value between 1 min and 10 min.
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Graph of the gradual power supply : Test b) for 2 85% U,
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Graph of the gradual power supply : Test b) for £110% U,
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Graph of the gradual power supply : Test e) for 2 49,0Hz
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Graph of the gradual power supply : Test e) for £ 50,05Hz
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EN 50549-1:2019: Ceasing and reduction of active power on set point

Clause Test requirement Test pr_ocedure Result
according standard
. . CEI 0-21:2019-04,
4111 Ceasing active power Annex A4.3.3.2 P
. . . FGW TG3, Revision
4.11.2 Reduction of active power on a set point 25 clause 4.1.2 P
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4.11.1 Ceasing active power P

Operating time of the monitoring device

Test: Remote tripping signal for the external disconnection
Limit [s]: 5s

Reaction time of the tripping 0.655 s
value [ms]: ’

2021/11/01 15:00:38 Stopped

500 ¥ 9 100 A 3 1 Edge CH3 + History |Normal
% k] k] fwto 0 A 1 200kS/s
I T

T 307575 5 i i ' bl i
12 31420 s M Mln G1 -360 V

¥2 -3 A Mm C2) -86 A 74 58 453? A
AT 0.6545 s Max(C3) - 84 A G3) 48 A

1/4T 1.52788 Hz Rms(C3) 58.2042 A G4) 0.04 ¥
4 -b8 A Min(C4) -0.04 ¥ C4) 22.6240mV

I I I IJ|||\II‘r
HIw:ﬁll"Hl'lln'll\‘lh\,I'||‘"||I|\'I|HII|‘||M"H"II|‘IIIII‘l'JHl"H"(l‘IIHHIH|‘1|'|||‘]‘|llll‘lll'\ll'"l'HIIHl\'IIH'

\||~,||~,u| IJMMU\'U"JIIUIIUIHI IIHUUUIUI"MUI

1||||||'1"\1\'1J||n|f1|'1‘1|1 AN AN

Note:

The test method refer to Annex A.4.3.2 of CEl 0-21:2019-04.

Generating plants shall be equipped with a logic interface (input port) in order to cease active power output

within five seconds following an instruction being received at the input port. If required by the DSO, this
includes remote operation.
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4.11.2 Reduction of active power on set point P

Test: iMars XG40KTR

Setpoint power bin Pset [KW] Pso [KW] Deviation [%Pemax]
[Y6PEmax]
100% 40,0 40,2 0,5
90% 36,0 35,9 0,3
80% 32,0 32,0 0,0
70% 28,0 28,1 0,3
60% 24,0 23,9 0,3
50% 20,0 19,9 0,3
40% 16,0 16,0 0
30% 12,0 12,1 0,3
20% 8,0 8,1 0,3
10% 4,0 3,9 0,3
0% 0,0 1,8 4,5
Setpoint power bin Deviation
[%6PEmax] [Y6PEmax]

Max. deviation 0% 4,5

Limit APeeo/Psetpoint: + 5 % of Pemax

Test:

The setpoint signhal must be reduced from 100% to 0% Pemax:

a) for adjustable PGUs in increments of 10% Pemax. 1 minute must elapse after every change to the

setpoint setting so that the PGU can settle at the new setpoint. Then the active power of the PGU
must be measured as a 1-min mean value.

b) For all other PGUs, in line with their adjustable steps. 5 minutes must elapse after the setpoint setting
is changed so that the PGU can settle at the new setpoint. Then the active power of the PGU must be
measured as a 1-min mean value.

Assessment criterion:
a) for adjustable PGUs:
- no network disconnection
- the active power value does not exceed the setpoint by more than 5% Pemax
- the setting time determined this way is < 1min
b) For all other PGUs:
- the active power value does not exceed the setpoint by more than 5% Pemax or
- the setpoint is fallen below within 5 minutes or the PGU has switched off
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Note:

The setting time is < 1min. See below “Graph of the setting accuracy”.

Graph of active power on set point
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EN 50549-1:2019

Clause Test requirement Test procedure according Result
standard
4.13 Requirements regarding single fault tolerance of VDE V 0124-100:2020-06, P
' interface protection system and interface switch clause 5.5.2
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4.13 Requirements regarding single fault tolerance of interface protection p
system and interface switch
ambient temperature (°C) ......cccoevvvveeennn. :124,0°C —
model/type of power supply/transformer . : | AC: RS810i —
DC: TC.128.1500.160
manufacturer of power AC: Ametek _
supply/transformer ...........cccccciiininnennn. :| DC: TOPOCON
rated markings of power AC: 100kW _
supply/transformer ...........ccccccciiiiinnnnnnn. .| DC: 90kW
Component | Fault test voltage Test |fuse fuse current Result
No. V) time | No. (A)
AC | DC (AC) | ac | bC
Model: iMars XG40KTR
L1toN Short 230V 800V 3min -- 230V 80ov C;Jr:r?elztce:zlj :jooe;dnor:OS t(;'v‘:mU; :nio
circuit | 3*57A | 4*13A <0,01A | <0,01A grid, no damage,
hazard, no fire
L1toL2 Short | 230V 80OV} o | | 230V | 80OV c;r:r?elz'[(e:zlj ?ooe;dnor:os ?;tmu; Zm(rjm
circuit | 3*57A | 4*13A <0,01A | <0,01A grid, no damage,
hazard, no fire
AC output Incr?arlrseect 230V | 800V 3min B 230V | 800V Unit operated normally, no
(R-S) P 3*57A | 4*13A 3*57A | 4*13A damage, no hazard, no fire
sequence
AC output Incr:)erlrseect 230V | 800V 3min B 230V | 800V Unit operated normally, no
(R-T) P 3*57A | 4*13A 3*57A | 4*13A damage, no hazard, no fire
sequence
AC output Incr?;;(aect 230V | 800V 3min B 230V | 800V Unit operated normally, no
(S-T) P 3*57A | 4*13A 3*57A | 4*13A damage, no hazard, no fire
sequence
230V | 800V . 230V | 800V Unit operated normally, no
AC output | Overload 3*57A | 4*13A 3min 3*57A | 4*13A damage, no hazard, no fire
The PCE temperature rise,then
Fan blocked 230V | 800V 3min B 230V | 800V |shut down, reconnect to gird after
3*57A | 4*13A <0,01A | <0,01A | recovers, no damage, no hazard,
no fire
MPPT 1 Reverse 230V | 800V 3min -- 230V | 800V rl—:;attF;Cb;IE Crenlcr; (Ei;:: : (S anno
3*57A | 4*13A <0,01A | <0,01A ' ) ge
hazard, no fire
mC(;Lr:irtroerri]; Short 230V | 800V 3min -- 230V | 800V rZ::uZEE C:: (32:’2: : (S anno
91 circuit |3*57A | 4*13A <0,01A | <0,01A ’ 1age,
SN1 hazard, no fire
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ot || svon {2 |soov | | o | o | PGSt G
9 circuit 3*57A | 4*13A <0,01A | <0,01A ' . g€,
SN6 hazard, no fire
IGBTL (gc) | "ot | 230V 8O0V o | L | 230V | 80OV fahn:;dgévﬁmee (tjcl)arteels)tla:r? BnTo
9 circuit | 3*57A | 4*13A <0,01A | <0,01A ged, "
damage, no hazard, no fire
IGBTL (ec) | VO | 230V 8O0V o | | 230V | 80OV fahnf;dgévﬁggff (tjcl)artgls)tla:r? BnTo
circuit 3*57A | 4*13A <0,01A | <0,01A ged, N
damage, no hazard, no fire
IGBTL (ge) | SNOf | 230V 80OV L | 230V | 8OOV c?ahn:;dgév:rgg: ?cl)a:gls)':a:r? BnTo
9 circuit 3*57A | 4*13A <0,01A | <0,01A ged, N
damage, no hazard, no fire
pss | Shert | 280v moov | Ll 2aov | soov | o CRRE R e
circuit | 3*57A | 4*13A <0,01A | <0,01A ged, -
damage, no hazard, no fire
| o | 20w fwov| | aov | ooy | St ey oo
circuit | 3*57A | 4*13A <0,01A | <0,01A ged, ”
damage, no hazard, no fire
cies | Short [2sovmoov | Ll asoy |soov | e
circuit | 3*57A | 4*13A <0,01A | <0,01A ged, :
damage, no hazard, no fire
core | Short |2soveoov | oLl 2sov | soov | S CRR e e
circuit | 3*57A | 4*13A <0,01A | <0,01A ged, "
damage, no hazard, no fire
Uspint- | shot |2sov |soov| . | | 2s0v | ooy |  TNePLECenistan tan
pin2 circuit | 3*57A | 4*13A <0,01A | <0,01A ’ 1age,
hazard, no fire
IGBT pin17-| Short | 230v | 800V | . | | 230V | 80OV fahnf;dgévﬁ.:mffffiﬁﬁz
pinl8 circuit | 3*57A | 4*13A <0,01A | <0,01A ged, N
damage, no hazard, no fire
Q5 pin S-G Short 230V | 8oov 3min -- 230V goov rl—zsttzgli Cl?: ;::: é: anno
P circuit | 3*57A | 4*13A <0,01A | <0,01A ’ 1age,
hazard, no fire
Q5 pin S-D Short 230V 800V 3min -- 230V | 800V rl—::ttzgli Cl?: ;;ﬁ:. g anno
P circuit | 3*57A | 4*13A <0,01A | <0,01A ’ nage,
hazard, no fire
Q5 pin G-D Short 230V 8oov 3min -- 230V | 800V rl—::ttzgli Cl?: ;;Er?:g; anno
P circuit | 3*57A | 4*13A <0,01A | <0,01A ’ 1age,
hazard, no fire
TR1 pin 1-2 Short 230V | 800V 3min -- 230V 8oov rl—zsttzgli C:‘: (;;ltr?:g anno
P circuit | 3*57A | 4*13A <0,01A | <0,01A ’ 1age,
hazard, no fire
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TRLpin3-4| ONOrt | 230V 1800V . L0 | 230V ) 800V rl:ttzgi Cr?: ;;:22 - eC anno
b circuit 3*57A | 4*13A <0,01A | <0,01A ' . g€
hazard, no fire
TR1pin7-g| Snort | 230V800VY . L o ) 230V ] 800V rlgnzgi Cr?: :1;:2 - eC anno
P circuit 3*57A | 4*13A <0,01A | <0,01A ' . 9e,
hazard, no fire
Q15pin12| Snot | 230V 800V o L | 230V | 800V rlgnzgi Cr?: :1;:2 - eC anno
P circuit | 3*57A | 4*13A <0,01A | <0,01A ’ 1998,
hazard, no fire
Q15pin3-2| SOt | 230V 800V . L o 230V ] 800V rljnzsi Cr?: :jas\:;t - eC anno
P circuit 3*57A | 4*13A <0,01A | <0,01A ' . 9e,
hazard, no fire
Q15pin1-3| oMot 230V 800V L | 230V ) 8OOV rlzgnzgi Cr?: :j;:;t : eC anno
P circuit 3*57A | 4*13A <0,01A | <0,01A ' . g,
hazard, no fire
TR2 pint-2 | ONOrt | 230V 1800V o L | 230V | 800V rZ::nZEE C:cr: ;asig - eC anno
P circuit 3*57A | 4*13A <0,01A | <0,01A ' . ge
hazard, no fire
Qi6pin1-2| SOt | 230V 800V . L 230V ] 800V rZ::nZEE C:cr: ;asig - eC anno
P circuit 3*57A | 4*13A <0,01A | <0,01A ' . ge,
hazard, no fire
Q16 pin 3-2 Short 230V | 800V 3min -- 230V 8oov r-cla-::ttzgli C:: (tjas:s;t . (S anno
P circuit | 3*57A | 4*13A <0,01A | <0,01A ’ 1age,
hazard, no fire
Q16 pin 1-3 Short 230V | 800V 3min -- 230V 800v r-cla-::ttzgli C:: (tjas:s;t . (S anno
P circuit | 3*57A | 4*13A <0,01A | <0,01A ’ nage,
hazard, no fire
s'hor't 230V | 800V The PCE can't start. Can
Relay RLY1 circuit <0.01 | <0.01 | 10min i 230V | 800V resettable. No damage. No
y before ' ' <0,01A | <0,01A hazard. No fire.
A A
start up
s'hor't 230V | 800V The PCE can't start. Can
Relay RLY4 circuit <0.01 | <0.01 | 10min i 230V | 800V resettable. No damage. No
before A A <0,01A | <0,01A hazard. No fire.
start up

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.




Page 184 of 221 Report No.: ZEM-ESH-P21123571

VERITAS

Annex No. 1

EMC Test Report

(The whole EMC test report was stored in internal of BV LCIE CHINA)
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first be approved in writing by Intertek. The cbservations and test results in this repost are relevant only to the sample tested.
This report by itself does not imply that the material, product, or service i or has ever been under an Intertek centification
program.
Intertek Testing Services Shenzhen Ltd, Guangehou Branch
Room 02, & 101/E201/E301/E401 /E50 1/E60 1/EF01/E 801 of Room 01 1-8/F., No. 7-2. Caipin Road, Science City,
GETDD, Guangzhou, Guangdong, China
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Report No.: ZEM-ESH-P21123571

Intertek Report: Mo
21062319352 U-001

TEST REPORT
Test ltem Standard Result

Continuous conducted EN IEC 61000-6-3:2021 Pass

disturbance voltage Reference: EN 55016-2-1:2014

Discontinuous conducted ENIEC61000-6-3:2021 N/A

disturbance voltage Reference: EN 55014-
1:2017+A11:2020

Emission at Telecommunications | EN IEC 61000-6-3:2021 M/ A

[ network Ports Reference: EN 55032 :2015+A11:2020

Radiated emission (30 MHz—1000 | EMN IEC 61000-6-3:2021 Pass

MHz) Reference: EM 55016-2-3: 2017

Radiated emission (1 GHz—6 GHz) EN IEC 61000-6-3:2021 M/ A
Reference: EN 55016-2-3:2017

Harmonic of current EN IEC 61000-6-3:2021 Pass
Reference: EN 61000-3-12 : 2011

Flicker EN IEC 61000-6-3:2021 Pass
Reference: EN IEC 61000-3-11 :2019

ESD immunity EM IEC 51000-6-1:2019 Pass
Reference: EN 61000-4-2:2009

Radiated EM field immunity EN IEC 61000-6-1:2019 Pass
Reference: EN 61000-4-3:2006
+A1:2008 + AZ2:2010

EFT immunity EN IEC61000-6-1:2019 Pass
Reference: EN 61000-4-4:2012

Surge immunity ENIEC61000-6-1:2019 Pass
Reference: EN 61000-4-5:2014

Inject current immunity EN IEC61000-6-1:2019 Pass
Reference: EN 61000-4-6:2014

Power frequency magnetic field | ENIEC 61000-6-1:2019 Pass

immunity Reference: EN 61000-4-8:2010

Voltage dips and interruption EM IEC 51000-6-1:2019 N/A

immunity Reference: EN 61000-4-11: 2004

Remark:

1. The symbal “N/A" in above table means Mot Applicable,
2. When determining the test results, measurement uncertainty of tests has been

considered.
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TEST REPORT

RE: EMC Testing Pursuant to EMC Directive 2014/30/EU performed on the Grid-tied
Solar inverter, Models: iMars XG25KTR-3M, iMars XG25KTR-35, iMars XGI0KTR, iMars
KGIOKTR-S, iMars XG33KTR, iMars XG33KTR-5, iMars XG36KTR, iMars XGIGKTR-S, iMars
XGA0KTR, iMars XG40KTR-5

The control system is divided into DC and AC control. DSP anthe AC side mainly monitors
the voltage, current, frequency and GFClon the grid side, and participates in the inverter
control.

The MO monitors the voltage, current, and 150 onthe PV input side, and participates in the
BOOS booster circuit and maximum power MPPT point tracking.

There is aninternal communication circuit between the two DSP to coordinate with each
other to complete the software function of the whole machine.

The ARM monitoring board does not participate in the control of the whole system. It
communicates with the DC-5PS to collect the data of the whole system.

The relays (K1, K2, K3, K4, K5, K6) are designed on redundant structure where K1, K2, K3 are
controlled by DC-DSP and K4 K5, K6 are controlled by MO.

The DSP and MO are used together to control relay open or close, if the single fault on ane
controller, the other controller can be capable of opening the relay, sothat still providing
safety means.

Other than special notes, typical model iMars XG40KTR used as representative for testing in
this report.

The production units are required to conform to the initial sample as received when the
units are placed on the market,

Version: 18-August-2021 Page Gaof 48 EMIEC 61000-6-1, &-3-a

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.



BUREAU
VERITAS

Page 189 of 221

intertek

Total Quality. Assured.

TEST REPORT

Electrical Rating:

Report No.: ZEM-ESH-P21123571

Intertek Report: No:
21062319367 U-001

Madel iMars XG25KTR-3IM iMars XG25KTR-35
Max. PV valtage 1100V

MPPT voltage range J00V = 1000V

Max.input current 2643 164%3

PWVilsc 1A oara

MWaminal output voltage

3/N/PE, 230/400V

Nominal output Freguency

E0/60Hz
Max . output current 40,18
Rated output power 25 KW
Max.apparent power I THVA

Power factor range

0.ELeading — 0.8 lagging

Satety level Class |

Ingress Protection IP 66

Crperation Ambient 30 - +60°C

Temperature

Software version V1.0

Madel IMars XGI0KTR iMars XGI0KTR -5
Wla . P v ltage 1100V

MPPT waltage range 200 = 1000V

Max.input current 2643 164%3

PV Ise 32A*3 Har3

MNaminal output voltage

I/NJPE, 230/400v

Naminal output Frequency

E0/e0Hz
Max.output current 4834
Rated output power IOKW
Max . apparent power 33 3KVA

Power factor range

0.ELeading — 0 8 lagging

Safety level

Class |

Ingress Protection IP 66

Operation Amblent A0 - +60°C

Temperture

Software version V10

Maodel iMars XGIIKTR iMars XGIIKTR -5
Max. PV voltage 1100V

MPPT s ltage range 200W = 1000V

Max.input current JeA*3 16A*3
PV lsc 314a*3 0ar3
MWominal output voltage 3/N/PE, 230/400V

Naminal output Frequency | 50/60H:z

Max.output currenit 5314

Rated output power FIKW

Max . apparent power 36 6KVA

Power factor range

0.BLeading =08 lagging

Safety level

Class |

Ingress Protection IP 66
o tion Armblent
peration Ambie 30°C - +60°C
Temperture
Software version V10

Version: 18-August- 202 1
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TEST REPORT

Model iMars XGI6KTR iMars XGIGKTR -5
Max. PV voltage 1100w

MPFT voltage range 2000 = 1000V

Max.Input current J6A* 16A*4
PV Isc 324%4 20854
MNarminal output voltage 3/NSPE, 2300200V

Naminal output Freguensy | 50/60H:

Max.output current STEBA

Rated output power LKW

Max. apparent power EERAAY

Power factor range 0.BELeading -0 8 lagging

Safety lewe Class |

Ingress Protection IP 66

Operation Ambient A0 - +60°C

Temperture

Software version Vi

Model iMars XGA0KTR iMars XGA0KTR -5
M, P v ltage 1100

MPPT waltage range 200 = 10000

Mas. Input current JeAM 16A*%4
P s 324%4 204%4
Nominal output voltage 3/NSPE, 2307400V

Mominal output Freguency | 50/60Hz

Max.output current Bl 34

Rated output power A0EW

Max. apparent power HEVA

Power factor range 0.BLeading = 0.8 lagging

Safety lewel Clags |

Ingress Protection IP &6

Crperation Amblent 30°C - +60°C

Temperature

Software version Vi
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Datasheet of the relay: iMars XG25KTR-3M, iMars XG25KTR-3S, iMars XG30KTR, iMars XG30KTR-S,
iMars XG33KTR-S, iMars XG33KTR

& Churod Electronics
PR BESROBREAT

Churod Electronics Co., Ltd.

RELAY SPECIFICATION

(File No.: 001318/ Version: 01/ Issued Date: Sep. 29th, 2021/ Updated Date: Sep. 30th, 2021)

Product Description (&) CHAR1-112AM70G
Part Number (44 )
Customer name (%) KR

Customer Approval (& FPHbdE)

STAMPING AREA  ( ifi & /)

Issued (E1T) Checked (##) Approved (F&i\)

Hanhua.Li Hefei.Chen Andy.Tang

CHANGE RESUME 2 Fig3%

e | BlNE irgiais| CIRdingl

00 VINURAT 2021-05-12

01 B MOE U4 Dh R A R U e o A\ 2021-09-30
Page 10of6
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* Churod Electronics
DL BB IRHERAT

Churod Electronics Co., Ltd.

Standard &R
According to(fF &)

COIL CHARACTERISTICS 5[5t
Coil resistance

£ | pH

Rated voltage

g HLE

Max. allowable voltage
15 AR VF L

Rated power

e Th A

Operate voltage

W& H

Release voltage
B el e

Continuous voltage
FSE NS

CONTACT RATINGS il 505
Contact configuration(Normally Open)

Contact gap

f g [ BT

Initial voltage drop/ contact resistance
Wt n T B ik R P

Rated insulation voltage

e 2 op e

Rated switching voltage

5 78 e

Rated current (Resistive Load)

W EIR (PR

Rated switching power (Resistive Load)
BV TR (PEPERED

Max. switching power (Resistive Load)
O T (B Mt ER)

Minimum applicable load

dge /A A,

Operate time

W i

Release time

T 6]

IEC61810-1

76+10% @

Us: DC 12V

110%Us continuous
150%Us 1h

2W

<9.0vVDC

=1.2vDC

=40%Us@25C
=50%Us@85C

1 Form X

23.0mm

120mV at 70A/1.8m @
630V

400VAC

TOA

8,000VA

8,000VA

48VAC 100mA

<30ms, excluding bounce time
<30ms, A il szl B il

=15ms, excluding bounce time
<16ms, A il sl 45 B0 (]

Page 2 of 6
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£ Churod Electronics
D REEIRNERAT

Churod Electronics Co., Ltd.

Mechanical endurance 200,000 cycles, 30 cycles/minute

B i

Electrical endurance (Resistive Load) Ue: 400VAC. le: 20A #38 0.15s-70A {#FF 0.7s-20A
AR CRELPE fa d) {#FF 0.15s J5 47, 30000 %, Coil: 1sON/9s OFF

Ue: 400VAC, le: 20A making 0.15s-70A keeping
0.7s-20A keeping 0.15s-20A breaking . 30000 cycles,
Coil: 1s ON/9s OFF

SAFETY CERTIFICATION % £iAiE

TUV FEid 20A, #Hii 70A. WiFF 20A, 400VAC, 30000 ik,
P 7 4

INSULATION PERFORMANCE 4 #5:1% A
Dielectric strength 2000VAC 1minute, between open contacts
A H 5 A 2000VAC 1 43l CHr - file o7 ]
3000VAC 1minute, between coil to contacts
3000VAC 1 43 (&5 [ 5 fil 20w 2

Insulation resistance 100MQ) at 500VDC, between open contacts and coil
#if 25 e B to contacts

100MQ at 500VDC ¢ BT FFfid st ) 22 £ 1] 5 il sl 1] )
Insulation type Functional insulation, between open contacts
gt TRt IHAEEAS 25 (I ik sl >

Basic insulation, between coil to contacts
Flopofn e (2R L fh b |

Pollution degree 3

T S

ENVIRONMENT PERFORMANCE ERii {68

Category of protection Epoxy resin seal
fiE= a2t S T
Operating temperature -40~85T
AR AE
Operating humidity 20~85%RH
LA
Storage temperature -40~85T
ifs 9 1 FEE
Storage humidity 20~85%RH
il IR A
Vibration resistance (1) Capability to function during vibration
{4l No opening or closing of any closed or opened

contact circuit respectively exceed 1ms when the

Page 3 of &
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£ Churod Electronics
D RBEFRHERAT

Churod Electronics Co., Ltd.

relay is subjected to vibration of 10~500Hz and
vibration of 5.0G in each of three mutually
perpendicular axes for 10 minutes respectively, while
it is in operate condition and in release condition.
fiRanEEE 2

AR/ B BCRE R A A AR R = A b A
10~500Hz % I FES. 0G 75 1041, b 23R &0 F At
1=

(2) Capability to function after vibration

No trouble on structure and characteristics after the
relay is subjected to vibration of 10~500Hz and
vibration of 5.0G in each of three mutually
perpendicular axes for 2 hours respectively.

PRanmd Aie )
Ak F A% 7E = Al o i 52 8 2 10~600Hz B s FE 5.0G
H2AEF, e AR RN R e .

Shock resistance (1) Capability to function during shock

fiif it No opening or closing of any closed or opened
contact circuit respectively exceed 1ms when the
relay is subjected to shock of 20G(ON), 10G({CFF) for
11ms in both directions of each of three mutually
perpendicular axes for 3 times respectively, while it is
in operate condition and in release condition.
fiah 1EGE
sNEFR O TS, Ak i A% TR =8 75 7 o) i 2 sk R
20G(ON),10G(OFF) B HI Bef ] 11 =5 %5t pp o 4% 31,
ik R E i1 2D
(2) Capability to function after shock
Ne trouble on structure and characteristics after the
relay is subjected to shock of 50G for 6ms in both
directions of each of three mutually perpendicular
axes for 3 times respectively.
abitifii A
i E R AE = kN 1) A N EE 1 50G R 1 IR () 6255 F
by A3, FEAh HEE R AR R W A .

Page 4 of 6
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Churod Electronics Co., Ltd.

MARKING 7= #riH

Position of marking Top of relay cover
Frinfr # Hh ST I

Mark type Laser

FREQEHY o

Trade mark

=
ik 7 Churod

ENGINEERING NOTES {E&E 3

# Unless otherwise explicitly stated, the standard environment conditions for measurement or testing are listed

as followings:

T (S I TG P N e RN B T R 2 S

(1) Ambient temperature is 23 +5C;

MR 2357,

(2) Atmospheric pressure is 96+ 10% kPa;
KA EH 96+ 10% kPa;

(3) Relative humidity is 50%+ 25% RH.
AT I ) 50% +25% RH.

(4) Please related test when samples used.
7 it (85 FE A7 AT A 0 S k.

(5) In order to suppress the reverse EMF of the relay coil, it is recommended that the nonlinear resistance
should be paralleled with the coil (variable resistance, maximum energy tolerance > 1 J, voltage 1.5-2
times the rated voltage), if the diode is used, The relay release time will be significantly longer, which may
lead to the cut off energy drop, please note.

SR ) S e AR £ ) R v e ED RS, BRI R R R A CHEFE(EA AT AR B, EORRER A ALY 1,
HECRRER L @ 1.5-2 %) , FAEH R, S(UAk BRI (OO, TR T B e T B,
BT R

Page 50f 6
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Churod Electronics Co., Ltd.

Outline & Mounting dimensions (Reference) , Undeclared Tolerance: £0.3mm

S ZERSTE(SEH), REAZE: £0.3mm

33.6

2-0.8 2-08 2-1.6 2-7

38

29.8
17.1
17

PC Board Layout PC &5 FF 7L &
(Bottom view JE)

20.5
O7 4x1.2
\ :
- . ~
L |" -—
|l -1'\ [02x1.2
Wiring diagram (bottom view)
EEE (RWED
|"1 3.:.
5 | “%
. S = M . .
Load terminal ol S g | Coilterminal
¥ T
LL2 40

Page 6 of 6
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Datasheet of the relay: iMars XG36KTR, iMars XG36KTR-S, iMars XG40KTR, iMars XG40KTR-S

"'*T‘"Chumd Electronics
PICHBESTRINDERAT

Churod Electronics Co., Ltd.

RELAY OF SPECIFICATION
2k F A I A S

(File No.: 001000 / Version: 01 / Issued Date:Dec.21rd, 2020)

Product Description (5 4 ) CHAR-112A90C
Part Number ({4
Customer name (%))

Customer Approval (& FtbiE)

STAMPING AREA (2 i)

Issued (E4T) Checked (&) Approved (&il)

Yonghong.Li — Lucas.Liu
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£ Churod Electronics
DL SIS RHERAD

Churod Electronics Co., Ltd.

Standard F&rRE
According to

wtrbe

COIL CHARACTERISTICS £B[%rik
Coil resistance

£ B H kR

Rated voltage

e HL R

Max. allowable voltage
ek vE Lk

Rated power

Wi5E Th 3

Operate voltage

£ e e

Release voltage
FRifceh

Contact configuration(Normally Open)
b RiBGH) CROTRE D
CONTACT GAP

ik A 18] iR

Contact material
i b4

Initial voltage drop
W A

Initial Contact resistance
LGRES LN

Rated insulation voltage
B 5E £ 25 T

Rated switching voltage
HE U 48 H

Rated current

e HL

Max. breaking current
AT R

Mazx. switching power
U h 5

Rated switching power
e D) Th

Minimum applicable load
dae/di PR AR

GB/T 21711.1-2008

IEC61810-1-2015

75£10%0Q

12vDC

130% of rated coil voltage

2W

9.0vVDC

21.2VDC

1 Form X

24.0mm

Ag alloy

<100mV at 90A

=5mQ at 6V/20A

1000VAC

1000VAC

90A

100A

100,000VA

90,000VA

48VAC 100mA

Page 2 of 7
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£ Churod Electronics
PR EBESFRNBRAT

Churod Electronics Co., Ltd.

Operate time

W e [

Operate bounce time
W 5 [ B B ]
Release time

B T (]

Release bounce time

R 1 [ ol e )

Mechanical endurance

B AR i

Electrical endurance (Resistive Load)
AR CBRPE LD

INSULATION PERFORMANCE #a4tfiE
Dielectric strength
A H, 3

Impulse withstand voltage
i 57 R

Insulation resistance

Ha b

Insulation systems (UL)
Insulation type
g KT

Pollution degree
15 HeSF

ENVIRONMENT PERFORMANCE 5 5%

Category of protection (IEC61810-1)
L Estit]

£35ms, excluding bounce time
<35ms, AE il giEEh B )
£10ms

=30ms, excluding bounce time
<30ms, AN il a0 I ]
=3ms

1 Million cycles, 150 cycles/minute

1000VAC,Current: Making 30A/0.15s=>Carrier 90A
/0.7s=>»Break 30A/0.15s, Coil:1s (12VDC/0.1s,

- 6.6VDC~12VDC/0.9s) / 9s OFF, 30K cycles
Ambient temperature 85T

1000VAC, Hijii: Ji Zhid 30A/0.15s-> i b 90A
10.7s=> 47 Wik} 30A/0.15s, £E[#idith 1s(12VDC/0.1s
f& T lEE 6.6VDC~12VDC/0.9s {ffF) / 9sOFF 30K
cycles, HBiGFE 85T

2500VAC 1minute, between open contacts
2500VAC 1 4P CHir 7k o5 1))

4000VAC 1minute, between coil to contacts
4000VAC 1 41 €5 [ L5 il g a))

BKV (1.2/50 u s), between coil to contacts

6KV (1.2/50 u s), 2k 8] 55 firk 17 7]

100MQ at 1000VDC, between open contacts and coil
to contacts

100MQ at 1000VDC ¢ W7 - ik 217 (1] B 25 1 5 kit i)
155 (F)

File No. E341422

Functional insulation, between open contacts
Thigadmes CHTIF e )

Basic insulation, between coil to contacts

AR CEGHE il g a] )

2

RT Il (Flux proof)
Biy B FIE A

Page 3of 7
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Churod Electronics Co., Ltd.

Operating temperature -40~85C
AR
Operating humidity 20~85%RH
L {5 A
Storage temperature -40~85C
i A P
Storage humidity 20~85%RH
i HE
Vibration resistance (1) Capability to function during vibration
it i) No opening or closing of any closed or opened

contact circuit respectively exceed 1ms when the
relay is subjected to vibration of 10~55Hz and 1.5mm
dual amplitude in each of three mutually
perpendicular axes for 10 minutes respectively, while
it is in operate condition and in release condition.

fruistal ff g
AR/ BEBCIRE T, Ak d 88 7E = AN 4w i 52 M SR
10~55Hz F 4 I 1.5mm (114 50 5 1045 89, il 51 3% 201
At 1558 .

(2) Capability to function after vibration

No trouble on structure and characteristics after the
relay is subjected to vibration of 10~55Hz and 1.5mm
dual amplitude in each of three mutually
perpendicular axes for 2 hours respectively.

zhind 2684
A F AR E = A5 ) 2 AR 1 .5mm B8 32 10~55HZ /)
PRBh 2/, P A AR R A R

Shock resistance (1) Capability to function during shock

iiif it No opening or closing of any closed or opened
contact circuit respectively exceed 1ms when the
relay is subjected to shock of 98.1m/s” for 11ms in
both directions of each of three mutually
perpendicular axes for 3 times respectively, while it is
in operate condition and in release condition.
fiREnEiE A
Al /RN T, 4k o 35 7R =l 75 7 (o) s 52 f ke
98.1m/s® B ff: A M 25 R T pP b 3 3000, Ml a1t
A 15,
(2) Capability to function after shock

Page 4 of 7
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£ Churod Electronics
DB RNERAT

Churod Electronics Co., Ltd.

No trouble on structure and characteristics after the
relay is subjected to shock of 981m/s® for ms in both
directions of each of three mutually perpendicular
axes for 3 times respectively.

e A e
4k o 8 72 = Bl Jy 7] i 2 1 FEE 98 s 2 {1 I 1]6
R P A3, PR EE R R R .
Cold resistance No trouble on structure and characteristics after
il I placed at-40°C for 168 hours and 2 hours recovery
in standard atmospheric conditions.
-40°C T 168 B I A b v SR AR T e 2 e
& 4 e SRS N R R .
Thermal resistance No trouble on structure and characteristics after
(Rt placed at 120°C for 168 hours and 2 hours recovery

in standard atmospheric conditions.
120°C i 168 /i fE bR AR ik E 2 /e

J5 A BRI R R T e
Humidity resistance No trouble on structure and characteristics after
i 4 FEE placed at 40 C&95%RH for 168 hours and 2 hours

recovery in standard atmospheric conditions.
40°C F95% HH X i I o i 55 168/ B I E dR SR
e v b S 20 B A e AR B RS P R
Thermal shock resistance No trouble on structure and characteristics after
i ¥l o endure 100 cycles of cyclic temperature and 2 hours
recovery in standard atmospheric conditions, which
the temperature cycle consists of -40°C for 0.5 hour
and 85°C for 0.5 hour.
-40°C F185°C v - B E 0.5/ Sy — - L A, 1R R
100K, FEFR A TR AR i 201 J5 4 e ai b i

FHELRE.
Terminal robustness No trouble on structure and characteristics after
1 i endure axial pushing/pulling force of 50N for 10
seconds.

G H 3% | 11 b R A2 50 SR A R IR . SR, R
10 Bb, HEFERE R .
MARKING 7= #7iH

Position of marking Top of relay cover
Friffir A ST 1]
Cover color Black
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L 5
== Churod Electronics
PrHEBSFROBREAT
Churod Electronics Co., Ltd.
AhaEm i,
Mark type Laser
e EpT W EE
Trade mark E o
i b ** Churod

MOUNTING INFORMANTION Z#{E5E
Resistance to soldering heat
i 4

Standard direction
FrfE A5 )

Terminals assignment and outline dimensions

G th s R gk Je R

ENGINEERING NOTES i #10

270°C for 15 seconds Max.

300°C for 8 seconds Max.

350°C for 5 seconds Max.

Relay PCB terminals downward (recommend)
HHIEE PCB ® g sl T ()

Refer to APPENDIX

WEE W

# Unless otherwise explicitly stated, the standard environment
conditions for measurement or testing are listed as followings:
# ErRAREr Rl AR, R R S s R R A

(1) Ambient temperature is 23+57C;
MBI FE N 2345°C;

(2) Atmospheric pressure is 96£10% kPa;

KRS EFN 96£10% kPa;
(3) Relative humidity is 50%+25% RH.
HIRHEEE N 50%+25% RH.

(4) Please related test when samples used.

7 50 {8 P AT A 5 Sl s .

(5) Consider the heat of PCB is necessary, please check the actual condition of PCB.
AR PCB IR R, K EskEs PCB HUR{F R,

(6) Applying no diode to this relay. The life expectancy will be lower when a diode is used. To use a varistor
(ZNR) could absorb the coil surge of relay that is recommended.
BEH HRE, Al AR G R T AR e, R SR R A R (Z R SR A 4k e, % £ 0 P el

(7) Do not use the relay exceeding the coil rating, contact rating and life expectancy , or this may cause the

risk of overheating.

(T FH 0 e 43 2 i 2 B RO o O OB T i, 5 U i St R R AR

(8) To assure optimum performance, avoid the relay from dropping, hitting, or other unnecessary shocks.
FfRER AL L AE BV RE, TSR Gk e AR ST IRE . W LA R AN R A it

(9) Do not switch the contacts without any load as the contact resistance may become increased rapidly.
WP B A I T T P A, DA S J A B Tt b .

(10)After applying the rated voltage above 100ms, the coil voltage should be reduced to more than 6.6V for

saving energy

18 Bt nisE I 100ms BLEJG, B FEER| 6.6V LA EiES A EMOE .

Page 6 of 7

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.




TV
)

B
TRy
SVL

1822 Page 204 of 221 Report No.: ZEM-ESH-P21123571

BUREAU
VERITAS

';"Chumd Electronics

P IRREFROBRAT
Churod Electronics Co., Ltd.

Qutline dimension (Reference) , Tolerance: £0.5mm
AMERSEE(EE ), A% £0.5mm
38 33

385

a
==L M2

13.3

235

PC Board layouts (bottom views) Wiring diagram (bottom view)
AL ORARED LR (R
20

0 [ 12w

a
]

.

— 1
==5 i o S o

i

13.3

-
-
]

235

1 1 ‘é
Rmsi‘Ft 1

L 32 —
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HF167F

SOLAR RELAY

cAdus

File No.: E133481

Features

® 90A switching capability

L

File No.: RS0360703

® Applicable to solar photovoltaic inverter

® 3.0 mm contact gap

® Low coil holding voltage contributes to saving
energy of equipment

€a9

File No.: CQC17002164558

® UL insulation system: Class F

RoHS compliant

CONTACT DATA CHARACTERISTICS
Cortact arrangement 1A Insulation resistance 1000MQ (at S00VDC)
Contact resistance(initial) 10mQ max.( VDT 204) Dielectric| Between open contacts 2000VAC Tmin
Contact material AgSnOz AgNi  Strength g0 0n coil & contacts 5000VAC 1min
Contact rating (Res. load) 20A 320VAC Surge Voltage 10KV (1.2/50ps)
switchi 400VAC
Max. switching voltage Operate time (at rated. volt.) 30ms max.
Max. switching current 90A -
. Release time (at rated. volt.) 10ms max,
Max. switching power 25920vA m— o~ —
- ma. (Contact current
Mechanical endurance 1x 10%0rs Temperature rise 90A, 50% to 0% rated voltage
1% 10%0es

(NO: 804 320VAC, Resistive load,

excitation, at 85 C)

) at 85'C, 1s on 9s off _ Functional 98mys*
Electrical endurance 3x 10%ps  Shock resistance - -
(NO: Making 30A, carrying 1004, Destructive 980m/s’
breaking 304, 400VALC, . . . .
Resistive load, at B5C, 1 on 9s off Vibration resistance 10Hz to 55Hz 1.0mm DA
Humidity 5% to B5% RH
COIL

Coil power Approx. 1.92W  Ambient temperature 40Cto85C
- (Apply holding voltage 1o coil)

Holding voltage 40% to 100% Uy (at 23°C) -
g g 50% t0 60%Uy (at 85°C)  Termination® PCB

Metes: 1)The coil holding voltage is the voltage applied to coil 200ms

after the mted valtage. Unit weight Approx. 100g
2)To avoid overheating and buming, the coil can not be consistently Construction Flux proofed
appled to with voltage larger than maximum holding ge.
MNotes: The data shown above are inflial values,
SAFETY APPROVAL RATINGS
AgNi 90A 320VWAC at 85°C General use
B0A 320VWAC at85'C G | .
uucuL = ““2 = COIL DATA at23c
AgSNO: 90A 320VAC at 85°C General use _
TV-15 120VAC at 85°C  Nominal Su"’n*:;g %"g,f;;“ Max. Cail
00A 320VAC al B5C Resistive  Voltage | wpe | wpo Vﬂgg?ﬂ Resistance
AgNi Making 304, carrying 1004, _ YPC | max? | min.!) Q
breaking 304, 400VWAC, at 85'C Resistive [ 4.2 0.6 6.6 18.8 x (1£10%)
90A 320VAC B5'C Resistive
+ q,
AgNi Making 304, carrying 1004, 9 63 09 99 422 x (1210%)
breaking 304, 400VAC, at 85 C Resistive 12 8.4 1.2 13.2 75 % (1210%)
B0A 320VAC 85°'C Resistive 24 16.8 24 2.4 300 x (1£10%)
AgSn0z Making 304, carrying 100A,  Notes: 1)The data shown above are inital values,
breaking 30A, 400VAC, atB5'C Resistive 2)*Maximun voltage refers to the maximun voltag e which relay

Notes: 1) All values unspecified are al room lemperalure,
2) Only typical loads are listed above. Cther locad specifications

coil could endure in a short peried of time.

can be available upon request.

G

HONGFEA RELAY

1ISC9001, ISOVTS16848 | 15014001, OHSAS18001, [ECQ QC 080000 CERTIFIED

2019 Rew. 1.00
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ORDERING INFORMATION

HF167F/ 12 | H | T F | (XXX)

Type

Coil voltage 6,9, 12 24VDC

Contact arrangement  H:1Form A

Contact material T: AgSnO:z Nil: AgNi
Insulation standard F: Class F
Special code ¥ XXX: Customer special requirement Nil: Standard

MNotes: 1) Flux-proofed relays can not be used inthe environment with pollutants like HzS, S0z, NOz, dust, etc.
2) Water clearing or surface process is not suggested after the flux-proofed relays are assembled on PCB.
3) The customer special requirement express as spedial code afler evaluating by Hongfa,

OUTLINE DIMENSIONS, WIRING DIAGRAM AND PC BOARD LAYOUT Unit: mm

Outline Dimensions

34 a3
g
. = =
2 = ] :
— s L
at?l-;;r:'l-rha“ |l E-r?..ﬁm.nx 1.2 41t e [ Eﬁa‘\;"\-‘\-":u
PCB Layout Wiring Diagram
(Bottom view) (Bottom view)
ROG
i & @
RO9 SS—

Remark: 1) In case of no tolerance shown in gutline dimension: gutiine dmension = 1mm, tolerance should be £0.2mm; outline dimension =~ 1mm
and = 5mm, tolerance should be £0.3mm; outline dimension == 5mm, iolerance shoulkd be £0.4mm.
2) The tolerance withoutindicating for FCB layoutis always £0.1mm.

Disclaimer

The specificafion is for reference only. See to "Terminology and Guidelines” for more information . Specifications subject to change without notice.
We could not evaluate all the performance and all the parameters for every possible application. Thus the user should be in a right position to
choose the suitable product for their own application. If there is any query, please contact Hongfa for the technical service. However, it is the
user's responsibility to determine which product should be used only,

@ Xiamen Hongfa Electroacoustic Co., Ltd. All rights of Hongfa are reserved.
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Annex No. 3

Pictures of the unit
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Front enclosure view for all models- no display model
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Front enclosure view for all models- display model
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Back enclosure view for all models

Right enclosure view for all models
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Left enclosure view for all models

Top enclosure view for all models
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Bottom enclosure view
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Internal view for all models
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Solder side of main board for all models
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Solder side of PV board for all models
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Component side of ARM board for all models
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Solder side of ARM board for all models
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Solder side of control board for all models
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Component side of ARM board for all models
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Solder side of ARM board for all models
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Component side of LCD board
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Solder side of LCD board
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Solder side of LED board
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Annex No. 4

Test Equipment list
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. " Last
No, Equipment Internal No, Type/characteristics Manufacturer Calibration Due Data
AC
1 | programmable ES20-69 RS810i Ametek 2021-9-18 | 2022-9-18
power supply
Programmabl
2 | eDC power ES21-167 TC.128.1500.160 TOPOCON | 2021-9-18 | 2022-9-18
supply
3 | The RF power EV21-11 WT3000 YOKOGAWA | 2021-10-30 | 2022-10-30
analyzer
4 | Oscilloscope RU21-01 DL850 YOKOGAWA | 2021-9-18 | 2022-9-18
Anti islanding Beiiin
5 test device EI21-01 ACLT-3830H IIng 2021-9-18 | 2022-9-18
Qunling
6 | Voltage probe | ES21-174 P5200A Tektromix | 2021-9-18 | 2022-9-18
7 | Voltage probe | ES21-176 P5200A Tektromix | 2021-9-18 | 2022-9-18
8 | Voltage probe | ES21-177 P5200A Tektromix | 2021-9-18 | 2022-9-18
9 | Voltage probe | ES21-144 P5200A Tektromix | 2021-9-18 | 2022-9-18
10 Current ES21-253 701930 YOKOGAWA | 2021-9-18 | 2022-9-18
transformer
Current
11 ES21-254 701930 YOKOGAWA | 2021-9-18 | 2022-9-18
transformer
12 Current ES21-255 701930 YOKOGAWA | 2021-9-18 | 2022-9-18
transformer
13 Current EH21-06 CT1000 YOKOGAWA | 2021-9-18 | 2022-9-18
transformer
Climatic
14 TT20-42 SETH-Z-102L ESPEC 2021-1-13 | 2022-1-13
chamber
15 The[;“e‘t’rheygro TT21-79 608-H1 TESTO 2021-9-18 | 2022-9-18
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END OF TEST REPORT
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