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TEST REPORT 

C10/11 
Specific technical grid-connection guideline for de centralised 

generators with parallel coupling to the public gri d 
  

  

Report reference number .............. : PVBE140508N0 05 

Date of issue .......................... ……...: 2014-07-23 

Total number of pages........... ……...: 123 
  

  

Testing laboratory name ............... :  Bureau Veritas Shenzhen Co., 
Ltd. Dongguan Branch 

Address............................................ : No. 34, Chenwulu Section, 
Guantai Rd., Houjie Town, 
Dongguan City, Guangdong 
523942, China  

  

  

Applicant's name ........................... :  Shenzhen SOFARSOLAR Co., Ltd. 

Address............................................ : 3A-1, Huake Building, East Technology Park, Qiaoxiang Road, 
Nanshan District, Shenzhen, China. 

  

  

Test specification  

Standard........................................... : C10/11 – 2012 

DIN VDE0126-1-1:2006-02 

DIN VDE V 0124-100:2012-07 
  

  

Certificate ....................................... :  Certificate of  compliance  

Test report form number. ................. : C10/11 

Master TRF ...................................... : Bureau Veritas Consumer Products Services Germany GmbH 
  

  

Test item description ..................... : Grid connected photovoltaic inverter 

Trademark ....................................... : 

 

Model / Type .................................... : SOFAR 1100TL, SOFAR 1600TL, SOFAR 2200TL,  
SOFAR 2700TL, SOFAR 3000TL 
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Ratings............................................ : SOFAR 
1100TL 

SOFAR 
1600TL 

SOFAR 
2200TL 

SOFAR 
2700TL 

SOFAR 
3000TL 

MPP DC voltage range [V] ............... : 110-380 165-380 170-450 210-450 230-450 

Input DC voltage range [V]............... : 90-400, max.450 100-480, max.500 

Input DC current [A] ......................... : max.10 max.13 

Output AC voltage [V] ...................... : 230, 50Hz 

Output AC current [A]....................... : max.4,5 max.7,0 max.9,5 max.11,5 Max.13,0 

Output power [W]............................. : 1000 1500 2000 2500 2800 
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Testing Location ............................ : Burea u Veritas Shenzhen Co., Ltd. Dongguan Branch 

Address............................................ : No. 34, Chenwulu Section, Guantai Rd., Houjie Town, Dongguan City, 
Guangdong 523942, China 

  

Tested by 
(name and signature)....................... : 

 
James Huang 

 

Approved by 
(name and signature)....................... : 

 
Corney Zhang 

 
  

  

Manufacturer’s name..................... : Shenzhen SOFARSOLAR Co., Ltd.  

Factory address ............................... : No. 8, Fulong road, Qingxi town, Dongguan city, Guangdong, China. 
  

 

Document History 

Date Internal reference Modification / Change / Sta tus Revision  

2014-07-23 James Huang Initial report was written 0 

Supplementary information: 
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Test items particulars  
  

  

Equipment mobility........................... : Permanent connection 

Operating condition.......................... : Continuous 

Class of equipment .......................... : Class I 

Protection against ingress of water.. : IP65 according to EN 60529 

Mass of equipment [kg].................... : SOFAR 1100TL, SOFAR 1600TL, SOFAR 2200TL: 11kg 
SOFAR 2700TL, SOFAR 3000TL: 12kg 

  

  

Test case verdicts  

Test case does not apply 
to the test object............................... : N/A 

Test item does meet 
the requirement................................ : P(ass) 

Test item does not meet 
the requirement................................ : F(ail) 

  

  

Testing  

Date of receipt of test item............... : 2014-05-08  

Date(s) of performance of test ......... : 2014-05-08 to 2014-07-15 
  

  

General remarks: 

The test result presented in this report relate only to the object(s) tested. 
This report must 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. 
  

  

This Test Report consists of the following document s: 

1. Test Report 

2. Annex No. 1 – EMC Test Report 

3. Annex No. 2 – Pictures of the unit 

4. Annex No. 3 – Test equipment list 
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Copy of marking plate  
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General product information: 

 

The Solar Inverter converts DC voltage into AC voltage.  

The input and output are protected by varistors to Earth. The unit is providing EMC filtering at the PV input and 
output toward mains. The unit does not provide galvanic separation from input to output (transformerless). The 
output is switched off redundantly by the high power switching bridge and two relays. This assures that the 
opening of the output circuit will also operate in case of a single error. 

 
The internal control is redundant built. It consists of Microcontroller Master DSP (UC34) and Slave DSP 
(UC35). 
 
The Master DSP control the relays (RYP2-RYP5) by switching signals; measures the PV voltage, PV current, 
Bus voltage,  grid voltage, frequency, AC current with injected DC and the array insulation resistance to 
ground. In addition it tests the current sensors and the RCMU circuit before each start up. 
 
The Slave DSP (UC35) is measures the grid voltage, AC current, grid frequency and residual current, also can 
switch off the relays (RYP2-RYP5) independently, and communicate with Master DSP (UC34) each other. 
 
The current is measured by a current sensor. The AC current signal and the injected DC current signal are 
sent to the Master DSP. The Master DSP tests and calibrates before each start up all current sensors. 
 
The unit provides two relays in series in all output conductors. When single fault applied to one relay, alarm an 
error code in display panel, another redundant relay provides basic insulation maintained between the PV array 
and the mains. All the relays are tested before each start up. 
 
The product was tested on: 
Hardware version: V1.00 
Software version: V1.00 
 



  Report No.: PVBE140508N005 
 

Bureau Veritas Shenzhen Co., Ltd.  
Dongguan Branch 

No. 34, Chenwulu Section, Guantai Rd., 
Houjie Town, Dongguan City, Guangdong 

523942, China 

Tel: +86 769 8593 5656 
Fax: +86 769 8599 1080 

Email: customerservice.dg@cn.bureauveritas.com 
             Page 7 of 123                                    TEST REPORT C11/C10 VER.0 

 

 
 

Description of the differences of the models within  a series: 

 
The models SOFAR 1100TL, SOFAR 1600TL, SOFAR 2200TL, SOFAR 2700TL and SOFAR 3000TL are 
same as in hardware except the components are in the difference table. Identical in software the output power 
just adjusted by software. 

Difference table 

 SOFAR 
1100TL 

SOFAR 
1600TL 

SOFAR 
2500TL 

SOFAR 
2700TL 

SOFAR 
3000TL 

Boost inductor 2,6mH 2,6mH 1,9mH 1,9mH 1,9mH 
Resistor (RP105, RP108 
/RP189,RP109) 

220ohm / 
10Kohm 

220ohm / 
10Kohm 

200ohm / 
7,5Kohm 

200ohm / 
7,5Kohm 

200ohm / 
7,5Kohm 

BUS capacitor (ECP1, 
ECP2, ECP3, ECP4) 

2 pcs 2 pcs 3 pcs 3 pcs 3 or 4 pcs 

Inverter inductor 3,4mH 2,3mH 2,1mH 1,5mH 1,3mH 
Resistor (RP118, RP119, 
RC18 /RP120, 
RP121,RC22) 

499 Ω,  
200 Ω, 
200 Ω 

1 KΩ, 
200 Ω, 
100 Ω 

1 KΩ, 
330 Ω, 
330 Ω 

2 KΩ, 
100 Ω, 
100 Ω 

2 KΩ, 
100 Ω, 
100 Ω 

DC switch and Wi-Fi module are optional. 
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C10/11 – 2012 

Clause/§  Requirement: Remark: Verdict  

1 Scope 

This technical guideline is valid for electrical 
generators up to a power of 25MVA, connected to 
the public low-voltage or medium-voltage grid. 

1) Noticed, inverter to be 
connected to the public low-
voltage grid 

P 

2 Grid connection - 

2.1 Agreement of the network operator 

Connection to the public grid is allowed in agreement with the network operator. Small 
generators are out of the official agreement process if: 

- single-phase units ≤5kVAmax 

- three-phase units ≤10kVAmax and the phase unbalance is limited to 20A 

- the generator has an integrated automatic disconnection device in 
accordance with 3.2 

- 

2.2 General 

The network operator decides about the parallel coupling to the public grid. 

- 

2.3 Power transit 

The maximum accepteable transit power in a connection point is defined by the 
network operator 

- 

2.4 Type of connection  

- >5kVAmax must be installed as a multi-
phase system and the phase unbalance 
is limited to 20A 

- ≤5kVAmax can be connected in single- or 
multi-phase 

- A grounding of the neutral in the 
generator is not allowed 

1) Max. single-phase inverter with 
2.8kW. N and PE are not bonded. 

P 

2.4.1 Connection to the public low-voltage grid 

The voltage level shall be 230V/400V with or 
without neutral connection 

The inverter is connected to a 
230V network, neutral is provided 

P 

2.4.2 Connection to the public medium-voltage grid  

Relevant if a connection without transformer is 
planned. 

Connection to the low-voltage grid N/A 

2.5 (n-1)-Situations (only at medium-voltage 
applicances) 

The power of the de-centralized generators shall 
not excess the power of the LV/MV transformer 

Connection to the low-voltage grid N/A 

2.6 Contribution to the short-circuit power 

The short-circuit power of the final installation 
must be within certain limits 

Must be considered at the final 
installation 

N/A 

2.7 Transformer (only at medium-voltage 
appliances) 

Must be considered at the final 
installation 

N/A 
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2.8 Voltage-level, voltage-control and reactive 
power 

- generators ≤1MVA: power factor >0,95 

- generators >1MVA: generator must be 
capable of providing a reactive power of  
-0,1Pnom and 0,33Pnom as defined by the 
network operator 

See table below for measurement 
of power factor 

P 

2.9 Power fluctuations 

Abrupt power fluctuations shall not change the 
voltage-level by more than 3% 

Must be considered in the final 
installation 

N/A 

2.10 Frequency control 

In order not to increase frequency instability that 
might lead to a blackout, the decentralized 
production plant must be able to change his 
power injection as a function of mains frequency. 

In case of frequency higher than the nominal, the 
decentralized production plant shall adapt its 
active power injection according to the principles 
described § 2.13.2.1 and § 2.13.2.2. 

See appended test table P 

2.11 Islanding 

Islanding within an installation is not allowed. 
Clause 3. of the standard must be considered 

Clause 3 considered P 

2.12 Reconnection to the grid 

Reconnection after islanding is only allowed after 
a synchro-check, see 3.3.5 

Considered P 

2.13 Grid faults - 

2.13.1 Grid voltage 

The generator shall technically be able to run at a 
grid tolerance of ±10% of Vnom 

Considered P 

2.13.2 Grid frequency 

The generators shall technically be able to run at 
a grid frequency between 49,0Hz – 51,0Hz and at 
least for 30 minutes at the frequency bands of 
47,5Hz – 49,0Hz and 51,0Hz and 51,5Hz. 

See appended test table P 

2.13.2.1 Active power feed-in for overfrequency 

For a frequency between 50,02Hz – 51,5Hz must 
the decentralized production plant be able to 
adapt the active power with a gradient of 40% of 
the power PM (PM momentary power when the 
frequency exceeds 50,2Hz).  

See appended test table P 

2.13.2.1 Reconnection condition after overfrequency 
disconnection 

The reconnection is allowed in band of 47,5Hz -
50,05Hz after at least 60s with a limited rise of 
maximum 10% active power Pamax of the 
decentralized production plant per minute. 

See appended test table P 
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2.13.3 Low voltage ride through 

Generators >1MVA shall technically be able to 
ride through low voltages as follows: 

85% of Vnom for 1,5s 

70% of Vnom for 0,2s 

Voltages below 70% shall cause a disconnection 

Inverter <1MVA N/A 

2.13.4 Short interruptions on voltage 

Short interruptions can be caused by automatic 
switching operations in the grid. Requirements for 
the generators are defined in item 3. of this 
standard 

Noticed P 

2.14 Flicker 

Relevant for wind generators 

The inverter does not generate 
flicker 

P 

2.15 Harmonics 

Harmonics shall not cause disturbances in the 
grid 

Noticed P 

2.16 Un-symmetric grid load 

The generator shall not load the grid in an un-
symmetric load condition 

Considered P 

2.17 Capacitor bench 

The network operator can require a capacitor 
bench in the installation 

Must be considered in the final 
installation  

N/A 

2.18 Remote controlling 

Remote controlling of the units can be possible 
via power line communication 

Must be considered by the 
network operator in the final 
installation  

N/A 

2.19 Combination of different generators 

On a multi-phase installation the unbalance shall 
be not more than 20A. If required by the network 
operator, mult-generator applications shall have 
different reconnection times 

Must be considered in the final 
installation 

N/A 

2.20 Communication 

Generators >1MVA shall provide a 
communication interface according to IEC 61850 

Inverter <1MVA N/A 

2.21 Energy Metering 

Not part of this technical guideline 

 N/A 

3 Disconnection and monitoring devices - 

3.1 Block diagram - 

3.2 Disconnection system 

A disconnection device with insulating function 
which the distribution network operator can 
access at any time must be installed. Generators 
≤10kVA can have an integrated automatic 
disconnection device according to Annex 4 of this 
standard. The requirement of an accessible 
disconnection device can be waived in this case. 

Inverter ≤10kVA with an 
integrated automatic 
disconnection device 

P 

3.3 Grid protection - 
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3.3.1 General 

Disconnection devices, other than defined in 
clause 3.2, must be tested according to clause 
3.3 of this standard. In this context an immediate 
disconnection shall not exceed 120ms. 

Noticed P 

3.3.2 General protection for internal faults 

Generators must disconnect from the grid in case 
of internal faults 

Noticed P 

3.3.3  Disconnection device 

The disconnection system shall be fail-safe. A 
loss of control in the generator shall cause an 
immediate disconnection. The functionality is 
tested according to clause 4.2.3 of this standard 

Considered P 

3.3.3.1 Connection to the medium-voltage grid 

General requirements to the disconnection device 

- frequency relay with immediately disconnection if the 
frequency range exceeds 47,5Hz<f<51,5Hz; the DNO could 
ask adjustments in the specific frequency (between 47,5Hz 
and 51,5Hz), if justified for security reasons 

- 3phase maximum voltage relay with immediately 
disconnection if the voltage exceeds a defined value. This 
value is <110% of Vnom and is provided by the network 
operator 

- 3phase minimum voltage relay with disconnection within 
1,5s if the voltage is in the range of 50-85% of of Vnom 

- 3phase minimum voltage relay with immediately 
disconnection if the voltage is in the range of 25-50% of of 
Vnom 

- detection of islanding by implementation of one of the 
following: vector jump of more than 7° or df/dt by 1Hz/s 

Inverter for low-voltage connection N/A 

3.3.3.2 Connection to the low-voltage grid - 

3.3.3.2.1 General case 
- frequency relay with immediately disconnection if the 
frequency range exceeds 47,5Hz<f<51,5Hz; the DNO could 
ask adjustments in the specific frequency (between 47,5Hz 
and 51,5Hz), if justified for security reasons 

- 1 or 3phase maximum voltage relay with immediately 
disconnection if the voltage exceeds a defined value. This 
value is <110% of Vnom and is provided by the network 
operator 

-  3phase minimum voltage relay with disconnection within 
1,5s if the voltage is in the range of 50-85% of of Vnom 

- 3phase minimum voltage relay with immediately 
disconnection if the voltage is in the range of 25-50% of of 
Vnom 

- detection of islanding by implementation of one of the 
following: vector jump of more than 7° or df/dt by 1Hz/s 

See table below P 

3.3.3.2.2 Generator power ≤10kVA and not able to run 
in islanding-mode 

Monitoring of maximum and minimum voltage 

Only applicable to asynchronous 
generators without reactive power 
compensation 

N/A 

3.3.4 Overview - 
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3.3.5 Synchro-check 

Grid parallel operation is only allowed if a 
synchronization device is installed. At generators 
≤10kVA this can be waived 

Inverter <10kVA with an 
integrated automatic 
synchronisation to the grid 

P 

3.3.6 Voltage detector 

Used in medium-voltage appliances to avoid a 
possible asynchronous connection to the grid 

Low-voltage appliance N/A 

3.3.7 DC-injection 

The generator shall not inject more than 1% of its 
nominal ac-current as a dc-component 
permanently to the grid. As an alternative a dc-
injection monitoring can be implemented which 
detects the 1% within 200ms and causes a 
disconnection 

See table below P 

3.3.8 Direction-sensitive protection  N/A 

3.3.9 Additional protection on the medium-voltage 
side 

Can be required by the network operator 

Low-voltage appliance N/A 

3.3.10 Other protections 

The aforementioned protections are the technical 
minimum requirements. In any case the network 
operator can requests special features 

Noticed P 

4 Procedure for the industrial commissioning 

Not scope of this investigation 

- 

5 Operation 

Not scope of this investigation 

- 

Annex 1  EMC relevant standards 

EN/IEC 61000-series is applicable 

Considered, see Annex No. 1 for 
EMC reports 

P 

Annex 2  Voltage plan  N/A 

Annex 3  Example wind turbine  N/A 

Annex 4  Automatic disconnection facility  P 
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Test Results 
 

 
Power factor 
 

P 

SOFAR 1100TL 
Test conditions: UDC=450V 

UAC=230V 
Output power [kW] 

 
~20% 

0,56kW 
~50% 
1,4kW 

~100% 
2,8kW 

Power Factor 0,991 0,998 0,999 
SOFAR 3000TL 

Test conditions: UDC=450V 
UAC=230V 

Output power [kW] 
 

~20% 
0,56kW 

~50% 
1,4kW 

~100% 
2,8kW 

Power Factor 0,994 0,999 0,999 
Note: 
The tests had been performed on the SOFAR 1100TL and SOFAR 3000TL are valid for the SOFAR 1600TL, 
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software. 
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Voltage monitoring 
 

P 

Setting U> [V]: 264,5 V 
Setting Tdisconnection [ms] 40 ms 
  
Setting U<[V]: 184,0 V 

Setting values: 

Setting Tdisconnection [ms] 40 ms 

Operating time of the monitoring device: 

 Undervoltage Overvoltage 
L to N: 
Step [V to V] 230,0 V to 177,1 V 230,0 V to 271,4 V 
Limit [V]: 184,0 V 264,5 V 
Measurement [V] 184,0 V 183,9 V 183,9 V 264,2 V 264,2 V 264,2 V 
Limit [ms]: 100 ms 100 ms 
Disconnection time [ms] 56 ms 52 ms 70 ms 60 ms 72 ms 63 ms 

 
Test: 
The P-N-voltages should be measured for each phase separately. 
 
Assessment criterion:  
The permitted tolerance between setting value and trip value of the voltage may not exceed ± 1% of Un. 
Note: 
The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL, 
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software. 
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Undervoltage: 

 

 
 

Overvoltage:  
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Overvoltage protection according to DIN EN 50160:20 00-03, 2.3 P 

Limit: From 253V to 264,5V within 10min 

Trip value  257V 8,3min 
Note:  
The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL, 
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software. 
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Frequency monitoring 
 

P 

Setting f< [Hz]: 47,50 Hz 

Setting f>[Hz]: 51,50 Hz Setting values: 

Setting Tdisconnection [ms] 40 ms 

Operating time of the monitoring device 

 Under frequency Over frequency 

Ramp [Hz to Hz]: 48,00 Hz -> 47,00 Hz 51,00 Hz -> 52,00 Hz 

Limit [Hz]: 47,50 Hz 51,50 Hz 

Measurement [Hz]: 47,50 Hz 47,50 Hz 47,50 Hz 51,50 Hz 51,50 Hz 51,50 Hz 

Limit [ms]: 100 ms 100 ms 

Disconnection time [ms]: 60 ms  58 ms  58 ms  80 ms  77 ms  74 ms  

Test: 
The measuring is performed at a continuous change of frequency of 1 Hz/s. The trip value was determined 
manually by reducing the frequency in 10 mHz steps. When the trip value is known (e.g. 47,51 Hz), the grid 
simulator is programmed to run from e.g. 48,00 Hz to 47,00 Hz with 1 Hz/s. The disconnection time is 
calculated by the measured time minus the 490 ms from 48,00 Hz to 47,50 Hz. 
 
Assessment criterion:  
The setting value and the trip value of the frequency may not vary by more than ±0.1 % fn. 
 
For frequencies of between 47,5 Hz and 51,5 Hz (±0,1% fn)  automatic disconnection from the network as a 
result of a deviation in frequency is not permitted. 
 
Limit values: 
Frequency decrease protection  f< 47,5 Hz  100 ms 
Frequency increase protection  f< 51,5 Hz  100 ms 
 
Note: 
The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL, 
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software. 
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Underfrequency: 

 

 
 

Overfrequency:  
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Active power feed-in for overfrequency 
 
 
 
Test cycle for adjustable/conditionally adjustable PGUs 
 

P 

 

Test: 

1-min mean value a) 50,00 Hz b) 50,25 Hz c) 50,70 Hz d) 51,15 Hz e) 50,70 Hz f) 50,25 Hz g) 50,00 Hz 

1. Measurement a) to g): Active power output > 80% PEmax 

Frequency [Hz]: 50,00 50,25 50,70 51,15 50,70 50,25 50,00 

Psetpoint [kW]: N/A 2,747  2,243  1,738  2,243  2,747  N/A 

PE60 [kW]: 2,803  2,761  2,262  1,761  2,262  2,762  2,790  

∆PE60/PSetpoint [%]: N/A 0,50  0,68  0,80  0,69  0,51  N/A 

2. Measurement a) to g): Active power output 40% and 60% after freezing > 80% PEmax 

Frequency [Hz]: 50,00  50,25  50,70  51,15  50,70  50,25  N/A 

Psetpoint [kW]: N/A 1,393  1,137  0,881  1,137  1,393  N/A 

PE60 [kW]: 1,421  1,415  1,158  0,903  1,157  1,411  N/A 

∆PE60/PSetpoint [%]: N/A 0,81  0,73  0,78  0,73  0,65  N/A 

Limit ∆PE60/PSetpoint : + 10 % of PEmax 

Graph of Measurement 1.: Active power output > 80% PEmax 
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Graph of Measurement 2.:Active power output 40% and  60% after freezing > 80% P Emax 
 

 
 

Graph of power gradient: 
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Test: 
The test is conducted for two powers. First, the test must start at a power > 80% PEmax ("Measurement 1"), and 
in a second test, for a power between 40% to 60% PEmax ("Measurement 2"). In the second test, after freezing 
of the PM, the available active power output must be increased to a value > 80% 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 PGU is again feeding in with the active power output available. 

Assessment criterion: 
For f=50,2 Hz, the value of the PM active power currently being generated is "frozen". 
 
a) For adjustable PGUs when: 
 1) in case of decreasing frequency the active power is reduced (or raised for a later frequency 
 decrease) with a gradient of 40% PM per Hz between measuring points b) and f), as seen in the 
 graphs above 
 2) the maximum active power gradient occurring in point g) is lower than 10% of maximum active 
 power PEmax every minute, and 
 3) the reaction value of the setpoint determined by the gradient characteristic curve does not differ 
 from PEmax by more than ± 10%. 
b) For conditionally adjustable PGUs 
 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 occur before 51,5 Hz are reached. 
 
The PGU has to disconnect from the network before 100 ms after frequency h) is reached. 

Note: 
The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL, 
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software. 
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Reconnection condition after disconnection 
 

P 

Setting Treconnection 60s [s]: 60 s 

Setting f< [Hz]: 47,5 Hz Setting values: 

Setting f> [Hz]: 51,5 Hz 

Test: 

 f ist  Reset time: Limit: 

Connecting conditions for frequencies: 

a) 47,45 Hz No reconnection No resetting allowed 

 Switch to: 

b) ≥ 47,55 Hz 74 s ≥ 60 s 

c) 50,06 Hz No reconnection No resetting allowed 

 Switch to: 

d) ≥ 50,0 Hz 74 s ≥ 60 s 

Test: 
see points a) to h) for the test process.  
The measurement was carried out with a programmable AC source. 
e.g. connecting conditions for frequencies: Point a) and b). The AC source was programmed in such a way 
that the first step of 230 V / 50 Hz to 200 V / 47,0 Hz resulted in a faulty disconnection. Thereafter the voltage 
and frequency for 100 s is set to 215 V / 47,45 Hz. Switching on again is not permitted. After a lapse of 100 s 
the voltage is set to 230 V / 47,55 Hz. Setting again after 60 s is permitted. 
 
Assessment criterion:  
After the NS protection has tripped the system shall only reconnect after 60s within the tolerance bands of 
voltage ((80% Un ≤ U ≤ 110% Un) and frequency (47,5 Hz ≤ f ≤ 50,05Hz)) have been exceeded. 
 
Note: 
The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL, 
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software. 
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a) 47,50 Hz to b) ≥ 47,55 Hz: 
 

1007s

239s

45s

165s

0

400

800

1200

1600

2000

2400

2800

3200

1 201 401 601 801 1001 1201 1401 1601

Time [s]

[W]

45.00

45.50

46.00

46.50

47.00

47.50

48.00

48.50

49.00

49.50

50.00

50.50

[Hz]

Power [W] Limit power [W] Frequency [Hz]

l

 
 
 

c) 50,10 Hz to d) ≤ 50,00 Hz: 
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Monitoring of DC-Injection P 

Test conditions: UN = 230Vac 
Uinput = 450Vdc 

Rated Power: 2800W 

DC Injection (A) Limits Trip Time (ms) 
+1,0A 160 164 162 
-1,0A 

IDC: >1% of Iac,nom (122mA) 
within 0,2s 159 160 159 

 
Negative DC-Injection: 
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Positive DC-Injection: 

 
 

Diagram for permanent DC-Injection: 

  
Note: 
Testing must be performed according to WI 10.4.-03.doc rev D. The internal temperature of the EUT must be 
stabilized. No temperature drift of more than 2K within 1 hour is allowed. 
The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL, 
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software. 
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Detection of Anti-Islanding P 

 
Test conditions: 

Frequency: 50+/-0,2Hz 
UN=230+/-3Vac 

RLC consumes inverter real power within +/- 3% 
Distortion factor of chokes < 3% 

Disconnection limit: 5s 

Output power: 
Osc. Parameter 

25% 50% 100% 

- 5% 0,158 0,204 0,180 

- 4% 0,146 0,128 0,071 

- 3% 0,202 0,108 0,104 

- 2% 0,235 0,384 0,391 

- 1% 0,420 0,394 0,452 

0 % 0,489 0,378 0,468 

+1 % 0,422 0,431 0,485 

+2 % 0,130 0,115 0,109 

+3 % 0,190 0,202 0,111 

+4 % 0,167 0,203 0,140 

+5 % 0,170 0,048 0,100 

Parameter at 0% 

L=120,02 mH 
 
R=76,12 Ω 
 
C=84,66 uF 

L=59,48 mH 
 
R=37,84 Ω 
 
C=169,75 uF 

L=29,87 mH 
 
R=18,93 Ω 
 
C=338,59 uF 

 

Note: 
In accordance with DIN V VDE V 0126-1-1:2006-02 
 
The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL, 
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software. 
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25% Power 

 
 

50% Power 

 
 

100% Power 
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Annex 1 
EMC Test Report  
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Annex 2  
Pictures of the unit 
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Enclosure front view 

 
Enclosure rear view  
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Enclosure bottom view 

 
Internal view-1  
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Internal view-2 

 
Internal view-3  
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Internal view-4 

 
Main power board component side view  
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Main power board solder side view 

 
Control board component side view  
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Control board solder side view 

 
Display board component side view  
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Display board solder side view 
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Annex 3 
Test equipment list 
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Equipment Internal No. Manufacturer Type Serial No. Last Calibration 

Power Analyzer A4080002DG YOKOGAWA WT3000 91M210852 Mar. 12, 2014 

AC Source A7040019DG Chroma 61512 61512000439 Monitored by Power 
Analyzer 

AC Source A7040020DG Chroma 61512 61512000438 Monitored by Power 
Analyzer 

DC Simulation 
Power Supply 

A7040015DG Chroma 62150H-1000S 62150EF00488 Monitored by Power 
Analyzer 

DC Simulation 
Power Supply 

A7040016DG Chroma 62150H-1000S 62150EF00490 Monitored by Power 
Analyzer 

Four Channel 
Digital 
Phosphor 
Oscilloscope 

A4089003DG Tektronix DPO4104B C010624 Oct. 17, 2013 

Current 
transducer 

A1060007DG YOKOGAWA CT200 1130700012 Jan 20, 2014 

RLC Load A7150027DG Qunling ACLT-3803H 93VOO2869 Monitored by Power 
Analyzer 

Oscilloscope 
probel 

A4089010DG Tektronix TPP1000 C008228 Dec. 20, 2013 

Oscilloscope 
probel 

A4089011DG Tektronix TPP1000 C008229 Dec. 20, 2013 

LCR Hitester A1060006DG HIOKI 3535 120112505 Mar. 06, 2014 

 
 


