
 

 

 
 
 
 
 
 
 

 
 

 

Type Certificate 
 

Applicant: TRUMPF Hüttinger GmbH + Co. KG 

Address: Bötzinger Str. 80 
79111 Freiburg am Breisgau 
Germany 

 

Type of 
power generating unit: 

Grid-tied bi-directional 
battery inverter 

TruConvert AC3025  

(for details see Supplement of certificate on p.2) 

Technical data: Rated apparent power: 25 kVA 

Nominal output AC voltage: 400 V  

Nominal frequency: 50 Hz 

Technical data determined 
by measurements: 

Max. active power PEmax / 
Max. active power peak P600: (for details see Supplement of Certificate on p.2) 

Firmware version:  V01.27.03  

Software version:  IL14B008  
 

Validated type model: Model file: Trumpf_TruConvert_AC3025_rev2c_enc.pfd 

 Identification number (MD5): 157f2c15d4a6e2d77db75d7609c9bc39 
 

Grid connection 
regulation: 

VDE-AR-N 4110:2018-11 – Technical requirements for the connection and operation of 
customer installations to the medium voltage network (TCR medium voltage) [1] 

Pertinent standards / 
Guidelines: 

Technical guidelines: 
FGW TR 3 Rev. 25 [2], FGW TR 4 Rev. 09 [3], FGW TR 8 Rev. 09 [4] 

 

The power generating units, stated in the certificate, were tested and certified according to the technical guidelines referenced 
to the grid connection regulation. The electrical characteristics fulfil the requirements of the grid connection regulation: 

• Quasi-steady-state operation 

• Dynamic network stability (reactive current characteristic according to TCR medium voltage) 

• Active power output and network security management 

• Active power adjustment as a function of the grid frequency 

• Power quality 

The manufacturer has provided proof of certification of the quality management system of his production facility in accordance 
with ISO 9001 

Restrictions, deviations or notes on usage: see Supplement of Certificate on p.2. 
 

The certificate includes the following information: 

• technical data of the power generating unit, the auxiliary equipment used and the software version used; 

• schematic structure of the power generating units; 

• summarized information on the properties of the power generating unit. 
 

The certificate is comprised of 77 pages (including Annex of 75 pages). Page 1 of 77 
 

BV project number : 19TH0414    

Certificate no. : U22-0235_0 Certification scheme : NSOP-0032-DEU-ZE-V01 

Issued : 2022-08-31 Valid until : 2027-08-30 
 

 
 
 

Certification body 

 

 

Alf Assenkamp 

 
   

Certification body of Bureau Veritas Consumer Products Services Germany GmbH accredited according to DIN EN ISO/IEC 17065 
A partial representation of the certificate requires the written approval of Bureau Veritas Consumer Products Services Germany GmbH 



 

 

 
 
 
 
 
 
 

 
 

 

Supplement of Certificate (U22-0235_0) 
 

Type of 
power generating unit: 

Grid-tied bi-directional battery 
inverter TruConvert AC3025  

Technical data: Nominal active output power 1) 25 kW 

Rated apparent / active output 
power: 

25 kVA / 25 kW 

Nominal voltage: 400 V 

Nominal frequency: 50 Hz 

Technical data determined 
by measurements: 

Max. active power PEmax /  
Max. active power peak P600 

2), 3): 
28,8 kW 

 

Firmware version:  V01.27.03 

Software version:  IL14B008 

 

Note: 
1) The nominal active output power Pn is just a nominal value defined by manufacturer, for details see p.6 
2) 

The PEmax is the highest 10-min mean of the active power of a power generating unit defined according to VDE-AR-N 4110:2018 [1]. The 
P600 is the maximum active power peak of the overall system (averaging period 10 min) defined according to FGW TR 3 Rev. 25 [2]. 

3) The stated measurement results were determined according to test 4.1.1, FGW TR 3 Rev. 25 [2]. 

 

Restrictions, deviations or notes on usage: 

• Measurement results of reactive power capability are below -1% PrE of manufacturer specifications. For plant 
certification the measurement results have to be used (see manufacturer declaration) 

• In the event the communication with the PGS controller is disturbed, PGU cannot be operated with a predefined value 
or process and is switched off instead. This behaviour requires the approval of the network operator as part of the plant 
certification process. 

• The PGU provides no reactive power control functions. These have to be implemented on the plant level e.g. in a 
superimposed PGS controller. 

• The functionality of the active power gradient in the case of connections in accordance with 10.4, setpoint specifications 
by third parties (e.g. direct marketing) and grid security management in accordance with 10.2.4.2 is not implemented in 
the PGU. This must be implemented at the plant level, e.g. in a superimposed PGS controller. 

• Only one Interface for specifying active power implemented on the PGU. Separate specifying active power by grid 
operator and direct seller is not possible. For prioritization of different setpoints must be carried out at plant level e.g. in 
the superimposed PGS controller. 

• Reconnection conditions after tripping of a protection device are not implemented in the unit. This functionality has to be 
implemented on the plant level e.g. in an external protection device. 

• The PGU does not have an integrated protection device. An additional, certified device must be used. 

• The coupling switch of the unit is not part of the scope of the certificate. An assessment of the requirements must be 
done at plant certification  

• The PGU follows reactive power set points without delay and does not provide PT1 filtering effect. This functionality has 
to be implemented at plant level e.g. in a superimposed PGS controller. 
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Copyright © Bureau Veritas Consumer Products Services Germany GmbH 

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas 

Description of the revisions of certificate U22-0235_0 

Rev. 0 First issue 
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Annexes included in certificate U22-0235_0 

No. Contents Page 
   

1 Annex 1 – Guidelines, test reports and documents 5 

   

2 Annex 2 – Technical characteristics of the power generating unit (Manufacturer’s data) 7 

2.1 Technical data of the power generating unit (Manufacturer’s data) 7 

2.2 Description of the power generating unit 9 

2.3 Description of software version and interfaces 11 

   

3 Annex 3 – Extract from the test report 14 

3.1 Power quality 14 

3.2 Active power 21 

3.3 Reactive power 26 

3.4 Protection system (on PGU level) 40 

3.5 Self-protection 42 

3.6 Quasi-static operation 43 

3.7 Fault ride through capability 44 

3.8 Short-circuit current contributions 45 

   

4 Annex 4 – Validated simulation model 55 

4.1 General information about the simulation model [7]: 55 

4.2 Description of the PGU simulation model [7]: 56 

4.3 Model parameters [7] 59 

4.4 Model application guide [7] 66 

4.5 Scope of the validation and plausibility tests [7] 67 

4.6 Results of Validating simulation models (PGU) [7] 68 

   

5 Annex 5 – Certification-relevant parameters 71 
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1. Annex 1 – Guidelines, test reports and documents 

This certificate is based on following guidelines, test reports and documents: 

 

Reference Guidelines 

[1] Technische Regeln für den Anschluss von Kundenanlagen an das Mittelspannungsnetz und 
deren Betrieb (TAR Mittelspannung), VDE-AR-N 4110:2018-11 / 
Technical requirements for the connection and operation of customer installations to the 
medium voltage network (TCR medium voltage), VDE-AR-N 4110:2018-11 

[2] Technische Richtlinien für Erzeugungseinheiten und –anlagen TEIL 3 (TR3), Bestimmung der 
elektrischen Eigenschaften von Erzeugungseinheiten und -anlagen, Speicher sowie für deren 
Komponenten am Mittel-, Hoch- und Höchstspannungsnetz, Revision 25, Stand 01.09.2018 / 
Technical Guidelines for Power Generating Units and Systems PART 3 (TG3), Determination 
of the Electrical Characteristics of Power Generating Units and Systems, Storage Systems as 
well for their Components in Medium-, High- and Extra-High Voltage Grids, Revision 25, 
Dated 01/09/2018 

[3] Technische Richtlinien für Erzeugungseinheiten und –anlagen TEIL 4 (TR4), Anforderungen 
an Modellierung und Validierung von Simulationsmodellen der elektrischen Eigenschaften von 
Erzeugungseinheiten und -anlagen, Speicher sowie deren Komponenten, Revision 09, Stand 
01.02.2019 / 
Technical Guidelines for Power Generating Units and Systems PART 4 (TG4), Demands on 
Modelling and Validating Simulation Models of the Electrical Characteristics of Power 
Generating Units and Systems, Storage Systems as well as their Components, Revision 09, 
Dated 01/02/2019 

[4] Technische Richtlinien für Erzeugungseinheiten, -anlagen und Speicher sowie für deren 
Komponenten TEIL 8 (TR8), Zertifizierung der elektrischen Eigenschaften von 
Erzeugungseinheiten und -anlagen, Speicher sowie für deren Komponenten am Stromnetz, 
Revision 09, Stand 01.02.2019 / 
Technical Guidelines for for Power Generating Units, Systems and Storage Systems as well 
as for their Components PART 8 (TG8), Determination of the Electrical Characteristics of 
Power Generating Units and Systems, Storage Systems as well for their Components in 
Medium-, High- and Extra-High Voltage Grids, Revision 09, Dated 01/02/2019 

 [5] Kurzschlussströme in Drehstromnetzen Teil 0: Berechnung der Ströme, DIN EN 60909-0 
(VDE 0102):2016-12 / 
Short-circuit currents in three-phase a.c. systems Part 0: Calculation of currents (IEC 60909-
0:2016) 

 

Reference Test reports 

[6] 19TH0414_TR3_Rev25_0 

TG3 test report according to FGW TG3 Rev.25, issued by Bureau Veritas Consumer Products 
Services Germany GmbH on 05.May.2022 

[7] 19TH0414_TR4_0 

TG4 test report according to FGW TG4 Rev.09, issued by Bureau Veritas Consumer Products 
Services Germany GmbH on 29.Aug.2022 

[8] 19TH0414_TR8_0 

TG8 evaluation report according to FGW TG8 Rev.09, issued by Bureau Veritas Consumer 
Products Services Germany GmbH on 30. Aug. 2022 

[9] 19TH0414_TR3_Rev25_0_excerpt-part_1_0 

Extract from the TG3 test report, issued by Bureau Veritas Consumer Products Services 
Germany GmbH on 05.May.2022 

[10] 19TH0414_TR3_Rev25_0_excerpt-part_2_0 

Extract from the TG3 test report, issued by Bureau Veritas Consumer Products Services 
Germany GmbH on 05.May.2022 
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1. Annex 1 – Guidelines, test reports and documents 

The compliance to the grid connection regulation of the power generating units is shown by the results in the test 
report (19TH0414_TR3_Rev25_0) which includes all type tests stated in the certificate. The type tests were 
conducted by Bureau Veritas Consumer Products Services Germany GmbH. 

The compliance to the grid connection regulation of the simulation models is verified by the validation report 
(19TH0414_TR4_0). The simulations were conducted by Bureau Veritas Consumer Products Services Germany 
GmbH. 

The summary of the grid connection regulation compliant certification of the units 

• TruConvert AC3025  

is stated in the certification report (19TH0414_TR8_0). 

 

Reference Certification-relevant documents provided by manufacturer 

[11] Manufacturer’s certificate on specific data of a battery storage converter of the type 
TruConvert AC3025, dated 07.Mar.2022: 

F.0_TRUMPF_HUETTINGER_AC3025_TR3_Manufacturer certificate_Final_signed 

[12] Manufacturer’s declaration type testing, dated 07.Mar.2022: 
F.1_TRUMPF_HUETTINGER_AC3025_TR3_Manufacturer certificate_Final_signed_print 

[13] Parameter list of PGU/storage system or series, dated 26.Oct.2021: 

F.2_TRUMPF_HUETTINGER_AC3025_TR3_Manufacturer certificate_Final 

[14] Herstellererklärungen Elektrische Eigenschaften des Batteriewechselrichters TruConvert AC 
3025 für die Zertifizierung gemäß VDE-AR-N 4110:2018-11, dated 12.Jul.2022: 

VDE-AR-N 4110_Herstellererklärung_rev1.5_AC 

[15] Model change notification Trumpf Hüttinger GmbH & Co. KG. - Tru-Convert AC 3025, issued 
by FGH GmbH, Date: 02.Aug.2022 

Model_Rev2c-Änderungsvermerk_Trumpf_TruConvert AC 3025_FGH 

[16] Model Implementation report Trumpf Hüttinger GmbH & Co. KG.TruConvert AC 3025, issued 
by FGH GmbH, Date: 02.Aug.2022 

Trumpf_TruConvertAC3025_Model-Report-rev2c 
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2. Annex 2 – Technical characteristics of the power generating unit (Manufacturer’s data) 

2.1. Technical data of the power generating unit (Manufacturer’s data) 
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2. Annex 2 – Technical characteristics of the power generating unit (Manufacturer’s data) 

 

Figure 1 – Manufacturer’s certificate on specific data from [11] 
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2. Annex 2 – Technical characteristics of the power generating unit (Manufacturer’s data) 

2.2. Description of the power generating unit 

The bidirectional battery inverter (TruConvert AC3025) adapts current from DC voltage bus bar, generated by 
battery modules, into AC current on grid voltage level for both charging and discharging operation of the batteries. 
The units are three-phase. Information regarding the application that controls the unit for energy feed in and supply 
is given in Manufacturer´s declaration with the inverter connection plan and its overview block diagram [14].  

The intended scope of certification concerns the (TruConvert AC 3025) inverter unit together with the control unit 
System Control (SysCon), outlined in red in Fig 2. 

The (TruConvert AC 3025) inverter unit is not directly controlled by a primary energy supply, an application is 
required that provides the unit with corresponding setpoints for feeding into the grid or drawing energy from the 
grid. This application is customer specific and usually consists of an energy and/or battery management system. 
This unit is called control shield, see in Fig 2. 

From a technical point of view, the application can be implemented on the same Programmable Logic Controller 
(PLC) as the certified DCA controller. The application does not influence the EZA controller and does not add any 
delay to the specifications of the network operator. 

External additional components are required for operation as a complete EZE, as shown in Fig 2 and Fig 3 

• VDE AR-N-4110 (Valid version) Certified NA protection 

• VDE AR-N-4110 (Valid version) Certified EZA controller with associated measuring transformers 

• FRT capable 24V power supply 

• Grid-side and inverter-side switch (CB1 and CB1_1 in Fig. 2). 

 

 
Figure 2 – Overview block diagram [14] 



 Annex to the Type Certificate no. U22-0235_0 Page 10 of 77 
 

Copyright © Bureau Veritas Consumer Products Services Germany GmbH 

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas 

2. Annex 2 – Technical characteristics of the power generating unit (Manufacturer’s data) 

 

Figure 3 – Inverter connection plan (TruConvert AC3025) [14] 

Description of the power circuit (Figure 4) 

Dimension of EUT: 437 by 129 by 500 mm. (W × H × D) 

The bidirectional battery inverter converts DC voltage into AC voltage and vice-versa. 

The unit is providing EMC filtering at the output toward mains. The unit does not provide galvanic separation from 
input to output. The output is switched off redundant by the high power switching bridge and a relay. This assures 
that the opening of the output circuit will also operate in case of one error. 

 

Figure 4 – Block diagram of the utility interactive inverter 
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2. Annex 2 – Technical characteristics of the power generating unit (Manufacturer’s data) 

2.3. Description of software version and interfaces 

 

Following is the software and firmware version used for the TG3 testing [13]: 

 

 

Figure 5 – Software and firmware version used for the TG3 testing from [13] 

Note: 

if not specified otherwise, the following applies: 

(Any updates have influence on the verified AC electrical behaviour of the PGU need to be informed and approved 
by Bureau Veritas Consumer Products Services Germany GmbH.) 
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2. Annex 2 – Technical characteristics of the power generating unit (Manufacturer’s data) 

Following are the interfaces provided on the PGU level for active and reactive power setting, and behaviour of 
the PGU in the event of a communication failure with the PGS controller [14]: 

 

 

 

 

 

Figure 6 – Interfaces provided on the PGU level for active and reactive power setting from [14] 
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2. Annex 2 – Technical characteristics of the power generating unit (Manufacturer’s data) 

 

Figure 7 – Behaviour of the PGU in the event of a communication failure with the PGS controller [14] 
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3. Annex 3 – Extract from the test report 

3.1. Power quality 
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3. Annex 3 – Extract from the test report 

 



 Annex to the Type Certificate no. U22-0235_0 Page 16 of 77 
 

Copyright © Bureau Veritas Consumer Products Services Germany GmbH 

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas 

3. Annex 3 – Extract from the test report 
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3. Annex 3 – Extract from the test report 
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3. Annex 3 – Extract from the test report 
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3. Annex 3 – Extract from the test report 

 



 Annex to the Type Certificate no. U22-0235_0 Page 20 of 77 
 

Copyright © Bureau Veritas Consumer Products Services Germany GmbH 

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas 

3. Annex 3 – Extract from the test report 

 

Figure 8 – Results of power quality from [9] 
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3. Annex 3 – Extract from the test report 

3.2. Active power 

 

 



 Annex to the Type Certificate no. U22-0235_0 Page 22 of 77 
 

Copyright © Bureau Veritas Consumer Products Services Germany GmbH 

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas 

3. Annex 3 – Extract from the test report 
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3. Annex 3 – Extract from the test report 

 

Figure 9 – Results of active power control from [10] 
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3. Annex 3 – Extract from the test report 

 

 

Figure 10 – Results of active power control from [6] 
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3. Annex 3 – Extract from the test report 

There are no parameters for maximum power reduction/increase rate after external setpoint change. The 
maximum power reduction/increase rates must be set by the PGS controller. 

The max. active power output of the PGU is dependent on ambient temperature [14]: 

 

Figure 11 – Active power output dependent on ambient temperature from [14] 
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3. Annex 3 – Extract from the test report 

3.3. Reactive power 
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3. Annex 3 – Extract from the test report 
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3. Annex 3 – Extract from the test report 
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3. Annex 3 – Extract from the test report 
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3. Annex 3 – Extract from the test report 
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3. Annex 3 – Extract from the test report 

 

Figure 12 – Results of reactive power control from [10] 
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3. Annex 3 – Extract from the test report 

Description of methods for the reactive power supply [6]: 

Following is the data about reactive power provision from the manufacturer declaration 
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3. Annex 3 – Extract from the test report 

The resulting voltage dependent PQ operating points as follows [14]: 
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3. Annex 3 – Extract from the test report 
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3. Annex 3 – Extract from the test report 
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3. Annex 3 – Extract from the test report 
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3. Annex 3 – Extract from the test report 
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3. Annex 3 – Extract from the test report 

 

Figure 13 – Voltage dependent PQ operating points from [14] 
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3. Annex 3 – Extract from the test report 

 

 

Figure 14.- Reactive Power Provision Methods from [14] 
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3. Annex 3 – Extract from the test report 

3.4. Protection system (on PGU level) 
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3. Annex 3 – Extract from the test report 

 

Figure 15 – Results of grid protection from [6] 
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3. Annex 3 – Extract from the test report 

3.5. Self-protection 

 

Figure 16. – Self-protection [14] 

 

Apart from this the FRT-capability limits (see 3.7) and overcurrent- and temperature protection settings (see 5) 
need to be considered  
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3.6. Quasi-static operation 

 

Manufacturer’s data from [6] 

The unit can be continuously operated within the voltage / frequency range of 85%Un and 115%Un / 47 Hz and 53 
Hz.  

 

Figure 17. - Display of the operating ranges of the unit (U-F) diagram [14] 
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3.7. Fault ride through capability 

 

Within the adjustable parameter ranges of the grid monitoring the PGU can ride through the symmetrical and 
asymmetrical faults according to the Fault Ride-Through (FRT) limit curve for a Type 2 power generating plant. 

 

 

Figure 18. - FRT Limit curve of the TruConvert AC 3025 inverter [14] 



 Annex to the Type Certificate no. U22-0235_0 Page 45 of 77 
 

Copyright © Bureau Veritas Consumer Products Services Germany GmbH 

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas 

3. Annex 3 – Extract from the test report 

3.8. Short-circuit current contributions 

 

In the following the test results from [6] are summarized: 

TruConvert AC3025 (Discharging Mode) 

 

Ergebnis 25.1 25.2 25.3 25.4

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 0,278 0,278 0,278 0,251 0,250 0,250 0,552 0,998 0,556

17 0,278 0,250 0,638

22 0,999 0,998 0,999

23 0,000 0,002 0,001

28 
2) 0,006 0,006 0,003

32 -0,985 -0,196 -0,985

51 - 53 87,4 76,5 79,4 94,8 57,7 66,2 96,6 60,4 60,1

54 - 56 0,643 0,989 1,404 0,165 0,495 0,745 0,627 0,607 0,931

57 - 59 1,214 1,204 1,201 1,216 1,205 1,203 1,218 0,610 0,597

60 - 62 1,214 1,205 1,201 1,216 1,205 1,203 1,219 0,610 0,596

63 - 65 1,214 1,205 1,200 1,216 1,205 1,203 1,218 0,611 0,597

66 - 68 1,213 1,206 1,202 1,216 1,205 1,203 1,220 0,609 0,596

69 - 71 0,991 0,985 0,985 0,150 0,148 0,150 1,222 0,608 0,598

74 0,006 0,382 0,003

Ergebnis 25.5 50.1 50.2 50.3

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 0,552 0,998 0,556 0,523 0,522 0,523 0,522 0,522 0,522 0,678 0,998 0,670

17 0,638 0,523 0,522 0,761

22 0,998 0,999 0,998 0,999

23 0,001 0,001 0,001 0,001

28 
2) -0,005 0,004 -0,004 0,006

32 -0,196 -0,985 -0,196 -0,985

51 - 53 96,1 45,8 38,8 77,3 79,7 80,3 60,6 52,2 63,8 76,9 51,1 56,8

54 - 56 0,205 0,079 0,266 1,038 1,292 1,415 0,200 0,498 0,522 1,100 0,849 1,074

57 - 59 1,218 0,611 0,597 1,207 1,199 1,197 0,995 0,986 0,982 1,219 0,410 1,179

60 - 62 1,219 0,609 0,595 1,208 1,198 1,197 0,994 0,987 0,983 1,213 0,405 1,187

63 - 65 1,218 0,610 0,597 1,207 1,198 1,198 0,995 0,986 0,984 1,214 0,403 1,187

66 - 68 1,219 0,609 0,596 1,207 1,199 1,197 0,995 0,986 0,983 1,214 0,405 1,186

69 - 71 1,219 0,605 0,596 1,207 1,199 1,196 0,995 0,986 0,982 1,213 0,404 1,186

74 0,002 0,004 0,008 0,001

Ergebnis 50.4 50.5 50.6 75.1

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 0,674 0,998 0,674 0,500 0,499 0,500 0,660 0,998 0,661 0,762 0,761 0,762

17 0,760 0,499 0,749 0,761

22 0,998 0,999 0,999 0,999

23 0,001 0,000 0,001 0,000

28 
2) -0,004 0,006 0,005 0,006

32 -0,196 -0,985 -0,985 -0,985

51 - 53 59,8 19,8 33,2 77,2 79,9 80,5 77,0 51,1 56,4 64,5 62,4 66,7

54 - 56 0,254 0,118 0,288 0,833 0,962 1,260 0,810 0,743 0,843 1,138 1,116 1,175

57 - 59 0,998 0,337 0,664 0,018 0,016 0,014 0,018 0,027 0,023 1,097 1,087 1,088

60 - 62 1,002 0,334 0,663 0,018 0,016 0,014 0,018 0,027 0,024 1,097 1,087 1,087

63 - 65 1,002 0,334 0,662 0,018 0,016 0,014 0,018 0,027 0,024 1,097 1,086 1,087

66 - 68 1,001 0,334 0,662 0,018 0,016 0,014 0,018 0,027 0,024 1,097 1,087 1,087

69 - 71 1,001 0,334 0,662 0,018 0,016 0,014 0,018 0,027 0,024 1,097 1,088 1,087

74 0,002 0,017 0,017 0,000

Die EZE  ist in der Lage,   

mehrfach aufeinanderfolgende 

Spannungseinbrüche 

durchzufahren.  / 

The PGU is able to ride through 

several consecutive voltage dips.
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Ergebnis 75.2 75.3 75.4 75.5

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 0,761 0,760 0,761 0,737 0,736 0,737 0,778 0,777 0,777 0,772 0,771 0,772

17 0,761 0,737 0,777 0,771

22 0,999 0,974 1,021 0,999

23 0,001 0,001 0,001 0,000

28 
2) -0,005 1,018 -0,965 0,001

32 -0,196 -0,183 -0,195 -0,196

51 - 53 28,4 27,6 33,0 74,7 74,5 74,3 66,8 66,9 66,3 64,9 52,3 63,5

54 - 56 0,332 0,335 0,328 1,137 1,061 0,971 1,271 1,224 1,199 0,496 0,539 0,527

57 - 59 0,534 0,526 0,525 0,554 0,553 0,555 1,226 1,213 1,209 0,964 0,954 0,951

60 - 62 0,533 0,526 0,525 0,554 0,553 0,556 1,226 1,213 1,208 0,965 0,955 0,952

63 - 65 0,533 0,526 0,525 0,554 0,553 0,555 1,225 1,213 1,208 0,965 0,956 0,952

66 - 68 0,534 0,527 0,525 0,554 0,553 0,555 1,226 1,213 1,209 0,965 0,955 0,951

69 - 71 0,534 0,527 0,525 0,553 0,553 0,555 1,226 1,213 1,208 0,964 0,955 0,951

74 0,011 0,007 0,017 0,013

Ergebnis 75.6 75.7 75.8 80.1

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 0,830 1,000 0,826 0,820 0,999 0,817 0,834 1,000 0,835 0,809 0,809 0,809

17 0,881 0,874 0,886 0,809

22 0,999 0,998 0,999 0,999

23 0,001 0,002 0,000 0,000

28 
2) 0,003 0,005 0,001 0,006

32 -0,985 -0,196 -0,196 -0,985

51 - 53 64,2 51,0 57,6 27,5 10,9 21,0 64,8 20,9 37,2 61,0 61,8 62,8

54 - 56 1,034 0,847 1,115 0,362 0,074 0,330 0,681 0,162 0,493 1,045 1,091 1,137

57 - 59 1,092 0,776 1,187 0,514 0,124 0,416 0,981 0,334 0,645 1,059 1,050 1,050

60 - 62 1,089 0,776 1,189 0,514 0,123 0,417 0,980 0,334 0,644 1,058 1,049 1,050

63 - 65 1,091 0,778 1,188 0,514 0,125 0,416 0,981 0,336 0,643 1,059 1,049 1,051

66 - 68 1,091 0,778 1,188 0,514 0,123 0,417 0,980 0,332 0,646 1,058 1,049 1,050

69 - 71 1,091 0,777 1,187 0,514 0,123 0,418 0,980 0,333 0,644 1,059 1,050 1,050

74 0,000 0,000 0,009 0,000

Ergebnis 80.2 85.1 110.1 110.2

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 0,863 1,000 0,859 0,870 0,869 0,870 1,079 1,000 1,081 1,079 0,999 1,079

17 0,905 0,869 1,053 1,052

22 0,999 0,998 0,999 0,999

23 0,000 0,001 0,001 0,001

28 
2) 0,006 -0,004 0,018 -0,002

32 -0,985 -0,196 -0,985 -0,196

51 - 53 61,1 51,8 56,5 17,2 17,2 19,8 53,3 55,2 46,5 14,8 15,3 6,7

54 - 56 1,020 0,905 1,083 0,267 0,324 0,304 1,023 1,063 0,894 0,276 0,285 0,108

57 - 59 1,056 0,825 1,152 0,332 0,326 0,325 1,018 1,074 0,891 0,272 0,288 0,110

60 - 62 1,055 0,825 1,153 0,332 0,326 0,325 1,019 1,073 0,891 0,273 0,287 0,110

63 - 65 1,056 0,824 1,153 0,332 0,326 0,325 1,019 1,074 0,891 0,273 0,288 0,110

66 - 68 1,055 0,824 1,154 0,332 0,326 0,325 1,020 1,073 0,890 0,272 0,287 0,111

69 - 71 1,055 0,825 1,154 0,332 0,325 0,326 1,019 1,074 0,891 0,272 0,288 0,110

74 0,000 0,000 0,000 0,000
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Ergebnis 110.3 115.1 115.2 -

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 1,098 1,097 1,098 1,153 1,152 1,153 1,152 1,151 1,152 - - -

17 1,098 1,152 1,152 -

22 0,999 0,999 0,999 -

23 0,001 0,000 0,001 -

28 
2) -0,004 0,006 -0,006 -

32 -0,196 -0,985 -0,196 -

51 - 53 16,0 13,6 13,7 53,2 56,5 52,4 23,7 17,0 18,6 - - -

54 - 56 0,253 0,200 0,235 1,032 0,940 0,993 0,309 0,252 0,340 - - -

57 - 59 0,264 0,264 0,268 1,040 1,035 1,035 0,350 0,349 0,353 - - -

60 - 62 0,264 0,264 0,268 1,040 1,035 1,036 0,349 0,351 0,354 - - -

63 - 65 0,264 0,265 0,269 1,040 1,034 1,036 0,348 0,350 0,354 - - -

66 - 68 0,263 0,264 0,267 1,039 1,034 1,035 0,349 0,349 0,353 - - -

69 - 71 0,264 0,264 0,267 1,040 1,036 1,036 0,349 0,350 0,355 - - -

74 0,000 0,000 0,015 -

Note:

Nr.: Parameter

16

17

22

23

28 
2)

32

51 - 53

54 - 56

57 - 59

60 - 62

63 - 65

66 - 68

69 - 71

74

Wirkleistung / Active Power

2)
 Untererregter / induktiver Blindstrom hat ein negatives Vorzeichen, übererregter / kapazitiver Blindstrom hat ein positives Vorzeichen, das Vorzeichen der 

Blindleistung ist gleich wie Blindstrom. /

Under-excited / inductive reactive current has a negative sign, over-excited / capacitive reactive current has a positive sign, the sign of the reactive power 

is the same as the reactive current.

1)
 A / B / C kennzeichnen die Phase-Phase-Spannungen (L12, L23, L31) oder die Phasenströme (L1, L2, L3). /

A / B / C indicate the phase-phase voltages (L12, L23, L31) or the phase currents (L1, L2, L3).

Die Ergebnisse in der Tabelle sind anhand der Tabelle 4-70 in FGW TR3 (Rev.25) wie folgt durchnummeriert /

The results in the table are numbered according to Table 4-70 in FGW TR3 (Rev.25) as follows  :

Istwert Spannungseinbruchtiefe / Spannungserhöhung /

Measeured value of voltage drop / increase (L12, L23, L31)

Istwert Spannungseinbruchtiefe / Spannungserhöhung /

Measeured value of voltage drop / increase

Spannung / Voltage

Spannung / Voltage

Blindstrom / Reactive current

Phasenbezug, Bezugszeit, Wert [Einheit] /

Phase reference, Reference time, Value [unit]

3)
 Test für Mehrfachfehler zu nachweisen, dass die EZE in der Lage ist, mehrfach aufeinanderfolgende Spannungseinbrüche durchfahren zu können.  / 

Test for mutiple faults to proven the PGU is able to ride through several consecutive voltage dips.

Kurzschlussströme 1-Perioden-Effektivwert  / Short-circuit currents,

1-period RMS value  (L1,L2,L3)

Anschwingzeit Wirkstrom / Response time of active current

Mitsystem / Pos. seq ., Phase-neutral, t1 + 100ms … t2 zu t1 - 60s ... t1) [p.u. Un]

Mitsystem / Pos. seq.  [s]

t1 + 480ms ... t1 + 500ms [p.u. In]

t1 + 280ms ... t1 + 300ms [p.u. In]

t1 + 980ms ... t1 + 1000ms [p.u. In]

t1 + 130ms ... t1 + 150ms [p.u. In]

t1 + 80ms ... t1 + 100ms [p.u. In]

t1  ... t1 + 20ms [p.u. In]

Kurzschlussströme Scheitelwerte / Short-circuit currents, peak value (L1,L2,L3)

Kurzschlussströme 1-Perioden-Effektivwert  / Short-circuit currents,

1-period RMS value  (L1,L2,L3)

Kurzschlussströme 1-Perioden-Effektivwert  / Short-circuit currents,

1-period RMS value  (L1,L2,L3)

Kurzschlussströme 1-Perioden-Effektivwert  / Short-circuit currents,

1-period RMS value  (L1,L2,L3)

Kurzschlussströme 1-Perioden-Effektivwert  / Short-circuit currents,

1-period RMS value  (L1,L2,L3)

Kurzschlussströme 1-Perioden-Effektivwert  / Short-circuit currents,

1-period RMS value  (L1,L2,L3)

t1 … t1 + 20ms [A]

Gesamt / Total , t1 – 10s … t1 [p.u. Pn]

Mitsystem / Neg. seq. ,  t1 - 60s bis t1) [p.u. In]

Gegensystem / Neg. seq , Phase-neutral, t1 - 60s bis t1) [p.u. Un]

Mitsystem / Pos. seq ., Phase-neutral, t1 - 60s bis t1) [p.u. Un]

Phase-Phase, t1 + 100ms … t2 zu t1 - 60s ... t1) [p.u. Un]
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TruConvert AC3025 (Discharging Mode) 

Test 50.4 (Phase 2) 

 

Ergebnis 25.5 50.1 50.2 50.5

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 - - - - - - - - - - - -

17 - - - -

22 - - - -

23 - - - -

28 
2) - - - -

32 - - - -

51 - 53 - - - - - - - - - - - -

54 - 56 - - - - - - - - - - - -

57 - 59 - - - - - - - - - - - -

60 - 62 - - - - - - - - - - - -

63 - 65 - - - - - - - - - - - -

66 - 68 - - - - - - - - - - - -

69 - 71 - - - - - - - - - - - -

74 - - - -

Ergebnis 50.3 50.4 50.6 75.1

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 - - - 0,674 0,673 0,999 - - - - - -

17 - 0,761 - -

22 - 0,998 - -

23 - 0,000 - -

28 
2) - 0,007 - -

32 - -0,196 - -

51 - 53 - - - 31,2 52,6 16,1 - - - - - -

54 - 56 - - - 0,428 0,535 0,168 - - - - - -

57 - 59 - - - 0,662 0,987 0,315 - - - - - -

60 - 62 - - - 0,661 0,986 0,316 - - - - - -

63 - 65 - - - 0,661 0,985 0,315 - - - - - -

66 - 68 - - - 0,663 0,986 0,316 - - - - - -

69 - 71 - - - 0,662 0,986 0,316 - - - - - -

74 - 0,008 - -
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TruConvert AC3025 (Discharging Mode) 

Test 50.4 (Phase 3) 

 

Ergebnis 25.5 50.1 50.2 50.5

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 - - - - - - - - - - - -

17 - - - -

22 - - - -

23 - - - -

28 
2) - - - -

32 - - - -

51 - 53 - - - - - - - - - - - -

54 - 56 - - - - - - - - - - - -

57 - 59 - - - - - - - - - - - -

60 - 62 - - - - - - - - - - - -

63 - 65 - - - - - - - - - - - -

66 - 68 - - - - - - - - - - - -

69 - 71 - - - - - - - - - - - -

74 - - - -

Ergebnis 50.3 50.4 50.6 75.1

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 - - - 0,999 0,673 0,674 - - - - - -

17 - 0,760 - -

22 - 0,998 - -

23 - 0,000 - -

28 
2) - 0,007 - -

32 - -0,196 - -

51 - 53 - - - 19,1 29,9 46,9 - - - - - -

54 - 56 - - - 0,209 0,237 0,422 - - - - - -

57 - 59 - - - 0,320 0,651 0,979 - - - - - -

60 - 62 - - - 0,321 0,653 0,979 - - - - - -

63 - 65 - - - 0,321 0,654 0,979 - - - - - -

66 - 68 - - - 0,321 0,653 0,979 - - - - - -

69 - 71 - - - 0,323 0,652 0,980 - - - - - -

74 - 0,008 - -
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TruConvert AC3025 (Charging Mode) 

 

Ergebnis 25.1 25.2 25.3 25.4

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 - - - 0,251 0,250 0,250 - - -

17 - 0,250 -

22 - 0,998 -

23 - 0,002 -

28 
2) - -0,001 -

32 - 0,201 -

51 - 53 - - - 101,5 57,9 75,5 - - -

54 - 56 - - - 0,636 0,215 0,704 - - -

57 - 59 - - - 1,216 1,206 1,203 - - -

60 - 62 - - - 1,216 1,205 1,203 - - -

63 - 65 - - - 1,215 1,207 1,203 - - -

66 - 68 - - - 1,216 1,205 1,203 - - -

69 - 71 - - - 0,203 0,201 0,200 - - -

74 - 0,008 -

Ergebnis 25.5 50.1 50.2 50.5

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 - - - - - - - - - - - -

17 - - - -

22 - - - -

23 - - - -

28 
2) - - - -

32 - - - -

51 - 53 - - - - - - - - - - - -

54 - 56 - - - - - - - - - - - -

57 - 59 - - - - - - - - - - - -

60 - 62 - - - - - - - - - - - -

63 - 65 - - - - - - - - - - - -

66 - 68 - - - - - - - - - - - -

69 - 71 - - - - - - - - - - - -

74 - - - -

Ergebnis 50.3 50.4 50.6 75.1

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 - - - - - - - - - - - -

17 - - - -

22 - - - -

23 - - - -

28 
2) - - - -

32 - - - -

51 - 53 - - - - - - - - - - - -

54 - 56 - - - - - - - - - - - -

57 - 59 - - - - - - - - - - - -

60 - 62 - - - - - - - - - - - -

63 - 65 - - - - - - - - - - - -

66 - 68 - - - - - - - - - - - -

69 - 71 - - - - - - - - - - - -

74 - - - -

Die EZE  ist in der Lage,   

mehrfach aufeinanderfolgende 

Spannungseinbrüche 

durchzufahren.  / 

The PGU is able to ride through 

several consecutive voltage dips.



 Annex to the Type Certificate no. U22-0235_0 Page 51 of 77 
 

Copyright © Bureau Veritas Consumer Products Services Germany GmbH 

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas 

3. Annex 3 – Extract from the test report 

 

Ergebnis 75.2 75.3 75.4 75.5

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 - - - 0,750 0,748 0,748 - - - - - -

17 - 0,749 - -

22 - 0,998 - -

23 - 0,002 - -

28 
2) - 0,000 - -

32 - 0,201 - -

51 - 53 - - - 40,7 27,9 30,8 - - - - - -

54 - 56 - - - 0,311 0,319 0,360 - - - - - -

57 - 59 - - - 0,526 0,519 0,516 - - - - - -

60 - 62 - - - 0,526 0,519 0,516 - - - - - -

63 - 65 - - - 0,525 0,519 0,516 - - - - - -

66 - 68 - - - 0,526 0,519 0,516 - - - - - -

69 - 71 - - - 0,525 0,519 0,516 - - - - - -

74 - 0,011 - -

Ergebnis 75.6 75.7 75.8 80.1

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 - - - 0,820 0,999 0,817 - - - - - -

17 - 0,874 - -

22 - 0,998 - -

23 - 0,002 - -

28 
2) - -0,001 - -

32 - 0,201 - -

51 - 53 - - - 43,7 26,6 11,4 - - - - - -

54 - 56 - - - 0,467 0,374 0,144 - - - - - -

57 - 59 - - - 0,532 0,424 0,135 - - - - - -

60 - 62 - - - 0,532 0,424 0,135 - - - - - -

63 - 65 - - - 0,532 0,425 0,135 - - - - - -

66 - 68 - - - 0,531 0,424 0,136 - - - - - -

69 - 71 - - - 0,533 0,425 0,135 - - - - - -

74 - 0,000 - -

Ergebnis 80.2 85.1 110.1 110.2

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 - - - - - - - - - - - -

17 - - - -

22 - - - -

23 - - - -

28 
2) - - - -

32 - - - -

51 - 53 - - - - - - - - - - - -

54 - 56 - - - - - - - - - - - -

57 - 59 - - - - - - - - - - - -

60 - 62 - - - - - - - - - - - -

63 - 65 - - - - - - - - - - - -

66 - 68 - - - - - - - - - - - -

69 - 71 - - - - - - - - - - - -

74 - - - -
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3. Annex 3 – Extract from the test report 

 

Figure 19 – Summary results of short-circuit current contributions 

Ergebnis 110.3 115.1 115.2 -

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

A 
1)

B
 1)

C
 1)

16 - - - - - - - - - - - -

17 - - - -

22 - - - -

23 - - - -

28 
2) - - - -

32 - - - -

51 - 53 - - - - - - - - - - - -

54 - 56 - - - - - - - - - - - -

57 - 59 - - - - - - - - - - - -

60 - 62 - - - - - - - - - - - -

63 - 65 - - - - - - - - - - - -

66 - 68 - - - - - - - - - - - -

69 - 71 - - - - - - - - - - - -

74 - - - -

Note:

Nr.: Parameter

16

17

22

23

28 
2)

32

51 - 53

54 - 56

57 - 59

60 - 62

63 - 65

66 - 68

69 - 71

74

Wirkleistung / Active Power

2)
 Untererregter / induktiver Blindstrom hat ein negatives Vorzeichen, übererregter / kapazitiver Blindstrom hat ein positives Vorzeichen, das Vorzeichen der 

Blindleistung ist gleich wie Blindstrom. /

Under-excited / inductive reactive current has a negative sign, over-excited / capacitive reactive current has a positive sign, the sign of the reactive power 

is the same as the reactive current.

1)
 A / B / C kennzeichnen die Phase-Phase-Spannungen (L12, L23, L31) oder die Phasenströme (L1, L2, L3). /

A / B / C indicate the phase-phase voltages (L12, L23, L31) or the phase currents (L1, L2, L3).

Die Ergebnisse in der Tabelle sind anhand der Tabelle 4-70 in FGW TR3 (Rev.25) wie folgt durchnummeriert /

The results in the table are numbered according to Table 4-70 in FGW TR3 (Rev.25) as follows  :

Istwert Spannungseinbruchtiefe / Spannungserhöhung /

Measeured value of voltage drop / increase (L12, L23, L31)

Istwert Spannungseinbruchtiefe / Spannungserhöhung /

Measeured value of voltage drop / increase

Spannung / Voltage

Spannung / Voltage

Blindstrom / Reactive current

Phasenbezug, Bezugszeit, Wert [Einheit] /

Phase reference, Reference time, Value [unit]

3)
 Test für Mehrfachfehler zu nachweisen, dass die EZE in der Lage ist, mehrfach aufeinanderfolgende Spannungseinbrüche durchfahren zu können.  / 

Test for mutiple faults to proven the PGU is able to ride through several consecutive voltage dips.

Kurzschlussströme 1-Perioden-Effektivwert  / Short-circuit currents,

1-period RMS value  (L1,L2,L3)

Anschwingzeit Wirkstrom / Response time of active current

Mitsystem / Pos. seq ., Phase-neutral, t1 + 100ms … t2 zu t1 - 60s ... t1) [p.u. Un]

Mitsystem / Pos. seq.  [s]

t1 + 480ms ... t1 + 500ms [p.u. In]

t1 + 280ms ... t1 + 300ms [p.u. In]

t1 + 980ms ... t1 + 1000ms [p.u. In]

t1 + 130ms ... t1 + 150ms [p.u. In]

t1 + 80ms ... t1 + 100ms [p.u. In]

t1  ... t1 + 20ms [p.u. In]

Kurzschlussströme Scheitelwerte / Short-circuit currents, peak value (L1,L2,L3)

Kurzschlussströme 1-Perioden-Effektivwert  / Short-circuit currents,

1-period RMS value  (L1,L2,L3)

Kurzschlussströme 1-Perioden-Effektivwert  / Short-circuit currents,

1-period RMS value  (L1,L2,L3)

Kurzschlussströme 1-Perioden-Effektivwert  / Short-circuit currents,

1-period RMS value  (L1,L2,L3)

Kurzschlussströme 1-Perioden-Effektivwert  / Short-circuit currents,

1-period RMS value  (L1,L2,L3)

Kurzschlussströme 1-Perioden-Effektivwert  / Short-circuit currents,

1-period RMS value  (L1,L2,L3)

t1 … t1 + 20ms [A]

Gesamt / Total , t1 – 10s … t1 [p.u. Pn]

Mitsystem / Neg. seq. ,  t1 - 60s bis t1) [p.u. In]

Gegensystem / Neg. seq , Phase-neutral, t1 - 60s bis t1) [p.u. Un]

Mitsystem / Pos. seq ., Phase-neutral, t1 - 60s bis t1) [p.u. Un]

Phase-Phase, t1 + 100ms … t2 zu t1 - 60s ... t1) [p.u. Un]
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3. Annex 3 – Extract from the test report 

The following reference values are applied for calculation of the p.u. values specified in the table above: 

 TruConvert AC3025 

Rated active power, Pn [kW] 25 

Rated voltage (phase-to-phase), Un [V] 400 

Rated current, In [A] 36 
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3. Annex 3 – Extract from the test report 

Parameters necessary for calculating the short-circuit currents as specified in DIN EN 60909-0 (VDE 0102) [5] 
(Manufacturer’s data from [14]): 

 

Figure 20 – Parameters necessary for calculating the short-circuit currents according to DIN EN 60909-0 
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4. Annex 4 – Validated simulation model 

4.1. General information about the simulation model [7]: 

 

Simulation environment used for 
creation of the PGU model: PowerFactory 2021 (x86) 

Simulation environment used for 
conducting simulation/validation: PowerFactory 2021 SP5 (x64) 

Data format of the simulation model: .pfd: PowerFactory model file 

.zip: Compressed file archive 

Identification number of the 
validated model of the generating 
unit: 

File name: Trumpf_TR4_Rev_2c.zip 

MD5 - Checksum: b0ec3920f454d9c1af4312100ddeb727 

Archive content: 

File name: Trumpf_TruConvert_AC3025_rev2c_enc.pfd 

MD5 - Checksum: 157f2c15d4a6e2d77db75d7609c9bc39 

Certification the PGU according to: ☒ VDE-AR-N 4110:2018-11 

Available model documentation: Model Implementation report Trumpf Hüttinger GmbH & Co. 
KG.TruConvert AC 3025, issued by FGH GmbH, Date: 02.Aug.2022 

Trumpf_TruConvertAC3025_Model-Report-rev2c 

Model type: ☐ EMT model ☒ RMS model 

The model is suitable for ☒ static simulation ☒ dynamic simulation 

☒ simulation of 
symmetrical and 
asymmetrical faults 

☐ only simulation of 
symmetrical faults 

Implemented FRT modes: ☒ Full dynamic grid support 

☒ Limited dynamic grid support 

Is k-factor adjustable? ☒ yes ☐ no 

Further functions implemented in 
the model: See 4.3 Model parameters [7] 

Is a simulation on a PGS 
configuration with SCR = 5 
possible? 

☒ yes  ☐ no, 

for a stable simulation 
the SCR has to be 
limited to: 

___ 
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4. Annex 4 – Validated simulation model 

4.2. Description of the PGU simulation model [7]: 

 

The simulation model of the TruConvert AC3025 is implemented in DIgSILENT PowerFactory Version 2021 (x86). 
In time-domain the static generator model acts as a current source and is suitable for RMS simulations. It is 
recommended that the integration step size to be set to 1 ms for the simulations. 

Description of the main control circuit (Figure 21, Figure 22 & Figure 23): 

The inverter is represented by the built-in PowerFactory element Static Generator. The behaviour of dynamic 
model is determined by the DSL models connected to the Static Generator as showed in in Figure 23. Further 
details are described in the corresponding model documentation. 

 

Detection of FRT event: 

The implementation of the FRT detection is identical to the implementation in the PGU: 

• If the minimum (for LVRT) or maximum (for HVRT) value of the three phase-to-phase voltages exceeds 
the activation threshold (default: Un ± 10%Un), a FRT event will be detected. 

• A FRT event will be detected if an abrupt voltage change occurs (the absolute difference between the 
actual value of phase-to-phase voltages and the 1-min average of the Pre-Fault-Voltage exceeds the 
activation threshold (default: 5%Un). 
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4. Annex 4 – Validated simulation model 

 

Figure 21 – Static Generator Dialogue window for Basic Data 

 

Figure 22 – Static Generator Dialogue window for Load Flow – Operational Limits 
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4. Annex 4 – Validated simulation model 

 

Figure 23 – Control frame of the simulation model 

Description of the interface to DC input and AC output (Figure 24): 

The unit model is connected to AC mains via the 0,4 kV three phase busbar (which is the measuring point of the 
voltage measuring element) and also contains the relays of the internal disconnection function. 

In time-domain simulations the static generator model acts as a current source, no explicit primary energy 
conversion is implemented. 

 

Figure 24 – Interface of the model towards the simulation environment 
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4. Annex 4 – Validated simulation model 

4.3. Model parameters [7] 

 

Description of the accessible parameterization of the model: 

The ranges of the following parameters need to be selected in a sensible way: i.e. using the default values or 
parameter ranges stated in the TG 3 report 19TH0414_TR3_Rev25_0. 

Figure 25 shows the composite model MainFrame Trumpf_rev2 which references to Control_Frame shown in 
Figure 23 and connects to the DSL- and composite models 

• LFSM_Control; 

• Generator Set Type 4; 

• P_Control Type 4A; 

• Q_Control Type 4A; 

• Grid Protection 

• Reference Frame Rotation (PLL)_pos 

• Reference Frame Rotation (PLL)_neg 

• 02_FRT-Current-Calc 

• 01_FRT-Voltage-Calc. 

 

Figure 25 – Composite model DynamicModel references to Control_Frame 
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4. Annex 4 – Validated simulation model 

Via the common models the parameters of the controllers are accessible and can be set: 
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4. Annex 4 – Validated simulation model 
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4. Annex 4 – Validated simulation model 

 

Figure 26 – Common models from [7] 
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4. Annex 4 – Validated simulation model 

 



 Annex to the Type Certificate no. U22-0235_0 Page 64 of 77 
 

Copyright © Bureau Veritas Consumer Products Services Germany GmbH 

Eine auszugsweise Darstellung des Zertifikats bedarf der schriftlichen Genehmigung der BV CPS GmbH Copyright © Bureau Veritas 

4. Annex 4 – Validated simulation model 
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4. Annex 4 – Validated simulation model 

 

Figure 27 – Accessible parameters of the model from [7] 
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4. Annex 4 – Validated simulation model 

4.4. Model application guide [7] 

Description of the steps for integration of the simulation model in a power generating system project 
(Manufacturer’s information) [7] 
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4. Annex 4 – Validated simulation model 

4.5. Scope of the validation and plausibility tests [7] 

 

The simulation model was checked for validity and plausibility according to TG 4 for following test scenarios: 

• Validating P setpoint control according to TG3 Chapters, 4.1.2 (chapter 3.1.2 and 5.5.4.1 in [3])) 

• Validating over- and underfrequency response according to TG3 Chapter 4.1.3 (chapter 3.1.3, 3.1.4 and 
5.5.4.1 in [3]) 

• Validating the P-Q diagram measured according to TG3 Chapters 4.2.2 and 4.2.3 (chapter 3.2.1 
respectivly 5.5.2.1 in [3]) 

• Validating all TG3 FRT tests (chapter 5.3.1 in [3]) 

• Plausibility tests on single model for different  

o fault types; 

o voltage depth; 

o pre-fault voltages 

o pre-fault active powers 

o pre-fault reactive powers 

o k-factors  

(chapter 5.5.2 in [3]) 

• Plausibility checks of the steady-state operation (chapter 5.5.2.2 in [3]) 

• Plausibility tests for typical PGS configuration for different 

o fault types; 

o voltage depth; 

o pre-fault voltages 

o pre-fault active powers 

o pre-fault reactive powers 

o k-factors 

(chapter 5.5.3.1 in [3]) 

• Simulating of unsuccessful automatic reconnection for typical PGS configuration (chapter 5.5.3.2 in [3]) 

For all the test scenarios the simulation ran stably without any error messages and showed satisfying behaviour. 

Note: 

The unit provides setting of the reactive power by: 

• Q fixed Q reference (tested for both setpoint accuracy and dynamic behaviour) 

• power factor control (tested for setpoint accuracy) * 

• cosφ(P) control function (not implemented / tested) 

• Q(U) control function (not implemented / tested) 

For all reactive power control functions implemented in the model does NOT provide PT1 filtering effect. 
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4. Annex 4 – Validated simulation model 

4.6. Results of Validating simulation models (PGU) [7] 

 

Summary of validation results - TruConvert AC3025 
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4. Annex 4 – Validated simulation model 
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4. Annex 4 – Validated simulation model 
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5. Annex 5 – Certification-relevant parameters 

Parameter list from [13]: 
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5. Annex 5 – Certification-relevant parameters 
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5. Annex 5 – Certification-relevant parameters 
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5. Annex 5 – Certification-relevant parameters 
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5. Annex 5 – Certification-relevant parameters 
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5. Annex 5 – Certification-relevant parameters 

 

Figure 28 – Parameter list from [13] 

 


