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1 General information of test report

1.1 Important Note

General disclaimer

The test results presented in this report relate only to the object tested. 

This report is for the exclusive use of Lyns-tci Technology Guangdong Co., Ltd.'s Client and is provided 
pursuant to the agreement between Lyns-tci Technology Guangdong Co., Ltd. and its Client. This report shall 
not be reproduced, except in full, without the written approval of Lyns-tci Technology Guangdong Co., Ltd. 
Test reports without seal and signature are not valid.

Lyns-tci Technology Guangdong Co., Ltd.'s responsibility and liability are limited to the terms and conditions 
of the agreement. Lyns-tci Technology Guangdong Co., Ltd. assumes no liability to any party, other than to 
the Client in accordance with the agreement, for any loss, expense or damage occasioned using this report.

Information on derived or extended models of the range as provided by the applicant (if any) is included in 
this report for information purposes only. Lyns-tci Technology Guangdong Co., Ltd. shall not be liable for any 
incorrect results due to unclear, incorrect, incomplete, misleading or false information provided by client.

1.2 Revision history

Revision Date Editor Modification / Change Status

LS2A26080306EGDE01 2026-09-29 Biscuit Ren Initial report was written Active



Test Report No.:LS2A26080306EGDE01

Page 5 of 49

2 General remarks for documentation

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

Throughout this report a comma / point is used as decimal separator and a point comma 
as thousands separator.

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

n Nominal value

max Maximum value

Lx index of phase x

LxLy phase-to-phase voltages of phase x and phase y

Abbreviations

AC : Alternating Current

DC : Direct Current

EUT : Equipment Under Test

LV : Low Voltage

MP : Measurement Point

MPP : Maximum Power Point

MV : Medium Voltage

PGF : Power Generating Facility

PGM : Power Generating Module

PGU : Power Generating Unit

Pmax : Registered Capacity

PPM : Power Park Module

PWHD : Partial Weighted Harmonic Distortion

THD : Total Harmonic Distortion

PWHD : Partial Weighted Harmonic Distortion
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Direction definition of P and Q

in this test report, the regarded system of the voltage and current vectors is the active sign convention system:

If the inverter feeds to the grid the active power is measured with positive sign.

If the inverter injects reactive power / current with leading power factor the reactive power / current is 
-excited) or has a negative sign.

If the inverter injects reactive power / current with lagging power factor the reactive power / current is 
-excited) or has a positive sign.
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3 General product information

.................................... : JIANGSU THINKPOWER NEW ENERGY CO.,LTD

Factory address ..................................... : 1F, Building C3, Phase II, Entrepreneurship Park, No.11 Yongning
Road, Yixing Economic and Technological Development Zone

3.1 Technical data of the unit(s)

Model S1000TL S1500TL S2200TL S3000TL

DC input (PV)

Max. DC input voltage [V] 550

Operating MPPT voltage range [V] 70 ~ 450 100 ~ 450

Max. input DC current [A] 18

Max. input DC short current [A] 25

AC connection

No. of phases Single-phase Three-phase

Nominal output AC voltage [V] 230V (L + N + PE, 50/60Hz)

Max. output AC current [A] 6,0 8,0 12,0 16,0

Nominal active output power Pn [W] 1000 1500 2200 3000

Max. active output power Pmax

(manufacturer's specification) [W]
1100 1650 2420 3300

Max. apparent power Smax

(manufacturer's specification) [VA]
1100 1650 2420 3300

Model S3600TL S4400TL S5000TL S6000TL

DC input (PV)

Max. DC input voltage [V] 550

Operating MPPT voltage range [V] 100 ~ 450 100 ~ 500

Max. input DC current [A] 18 30

Max. input DC short current [A] 25 40

AC connection

No. of phases Single-phase Three-phase

Nominal output AC voltage [V] 230V (L + N + PE, 50/60Hz)

Max. output AC current [A] 18,0 21,0 23,0 28,0

Nominal active output power Pn [W] 3600 4400 5000 6000

Max. active output power Pmax

(manufacturer's specification) [W]
3960 4840 5500 6600

Max. apparent power Smax

(manufacturer's specification) [VA]
3960 4840 5500 6600

Software version V101

Note:

All tests are performed at 230V,50Hz.
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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] ......................... : S{1000~3600}TL: 5,2 kg

S{4400~6000}TL: 9 kg

Type of internal transformer .................. : Non-isolated (Transformerless)
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Datasheet of the generating units (Relay-Interface switch):

Main materials: HF161F-W
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3.2 Description of the differences of the models within the product series

The units in the product series:

sharing the same control electronics,
with the same firmware, 
with the same construction solutions including the power part,
with the same number of phases, 
with the same power electronics, filters and transducers.

The models S1000TL, S1500TL, S2200TL, S3000TL, S3600TL, S4400TL, S5000TL and S6000TL use the 
same hardware platform and software which except the output power derating by software and the model 
name's due to the demand for commercial trade purposes. The model difference as show in below table for 
details.

Difference term S1000TL S1500TL S2200TL S3000TL S3600TL S4400TL S5000TL S6000TL

Boost inductance 620uH 620uH 620uH 620uH 620uH 700uH 700uH 700uH

Inverter inductance 840uH*2 840uH*2 840uH*2 840uH*2 840uH*2 700uH*2 700uH*2 700uH*2

BUS Capacitors
550V,

470uF *2
550V,

470uF *2
550V,

470uF *2
550V,

470uF *2
550V,

470uF *2
550V,

470uF *4
550V,

470uF *4
550V,

470uF *4

B00ST DIODE 20A, 650V 20A, 650V 20A, 650V 20A, 650V 20A, 650V 30A, 650V 30A, 650V 30A, 650V

Dimension 
(L/W/H) [mm]

300 * 294 * 104 370 * 318.5 * 105.5
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3.3 Copy of marking plate
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Note:

- The marking plates shown above may be only a draft. The use of certification marks on products must be 
approved by the respective NCBs to which these marks belong. 

- The marking plate shown above are the minimum requirements required by the safety standards. For final 
production samples, additional certification marks may be added that do not cause misunderstanding.

- The marking plate is attached to the side surface or the back of the enclosure and is visible after installation.
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3.4 Description of the power circuit
The internal control is redundant built, it consists of Microcontroller Main DSP (U18) and slave DSP(U21).

The Main DSP (U18) control the relays by switching signals; measures the 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 before each start up. 

The slave DSP (U21) is measuring the grid voltage and grid frequency, also can switch off the relays 
independently, and communicate with Main DSP (U18) each other. 

The current is measured by a current sensor. The AC current signal and the injected DC current signal are sent 
to the Main DSP(U18). The Main DSP(U18) tests and calibrates before each start up all current sensors in each 
phase. The relays are tested before each start up.

Figure 1 Block diagram of the power circuit 
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4 General remarks for testing

4.1 Scope of measurements

During the test period stated above following environmental data were recorded:

Temperature: 20.3 ~ 25.2°C

Rel. humidity: 36.5 ~ 57.3%RH

Air pressure: 985.2 ~ 1003.5 hPa

Test items Testing requirements
(Section DIN VDE 0126-1-1)

Section in this test report 
reference 

Tests 
completed

1. Functional safety 4.1 6.1

2. Reconnection 4.2 6.2

3. Voltage monitoring 4.3 6.3

4. Frequency monitoring 4.4 6.4

5. DC current monitoring 4.5 6.5

6. Detection of islanding 4.6 6.6

7. Requirements for photovoltaic 
inverters with integrated 
disconnection means

4.8 6.7

Note:

* Decision Rule for conformance with the prescribed limits:

in this report, a Simple Acceptance (measurement uncertainty associated with the measurement result is not 
taken into account) is utilized, and the statements of conformity are reported as:

Pass - the measured value is below the acceptance limit

Fail - the measured value is above the acceptance limit

unless otherwise normatively specified or contractually agreed with the client.

* According to DIN AR V 4105:2011 and DIN VDE V 0124-100:2012 requirement conditions and testing are 
performed.

since the rated power of S1000TL, S1500TL, S2200TL, S3000TL, S3600TL, S4400TL, S5000TL are between 
1/ n,S6000TL n, S6000TL, a family approach to type testing is acceptable.

* The tests were performed on AC Grid (Utility) Connection under PV input mode, AC output 230V, 50Hz.
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4.2 Measurement setup

Tests documented in this test report were performed using the following test configuration:

Measurements in the field on real grid

Test bench tests on real grid

Test bench tests on an AC grid simulator

The measurement setups are shown in Figure 2 and Figure 3. The specific test and measurement devices are 
stated in section 4.3.

Figure 2 Measurement setup used for tests except Loss of Mains test

Figure 3 Test circuit for Loss of Mains according to DIN VDE V 0126-1-1
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4.3 Measurement equipment

Equipment Internal No. Manufacturer Type Serial No. Next Calibration

HC-ENG-043 KEWELL
S7000-21K-
2000-0040

6018888221003
326

Monitored by Power 
Analyzer

HC-ENG-030 KEWELL KAC-45-345-33
6018888220300
485

RLC Load HC-ENG-005
Qunling 
Energy 
Resources

ACLT-3803H 93H006289

HC-ENG-029 DEWETRON
TRION-1820-
POWER

A1228623/ 
C5220751

2027-03-18

HC-ENG-029-
001

SIGNALTEC CT 400 1221300587

HC-ENG-029-
002

SIGNALTEC CT 400 1221300588

HC-ENG-029-
003

SIGNALTEC CT 400 1221300595

HC-ENG-029-
004

SIGNALTEC CT 400 1221300596

Humidity & 
Temperature 
recorder

HC-ENG-002

Jiangsu 
Jingchuang
Electric Co., 
Ltd.

GSP-8A CMA215000031 2027-03-24

Note:

All measurement equipment was used within the calibration period. Copy of calibration certificates are available 
at the laboratory for reference.
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5 Assessment overview

Possible test case verdicts:

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

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

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

Test case is not rated .................................. : N/R

Reference to declaration documents........... : R/D

Items Technical requirements
(Section VDE 0126-1-1)

Remark / Transfer of 
measurement results 

Verdict

1. functional safety 4.1 See section 6.1 / The verified 
functional safety of the S6000TL
can be applied to other units in the 
product series directly.

P

2. Reconnection 4.2 See section 6.2 / The 
measurement results of the 
S6000TL can be applied to other 
units in the product series directly.

P

3. Voltage monitoring 4.3 See section 6.3 / The 
measurement results of the 
S6000TL can be applied to other 
units in the product series directly.

P

4. Frequency monitoring 4.4 See section 6.4 / The 
measurement results of the 
S6000TL can be applied to other 
units in the product series directly.

P

5. DC current monitoring DC 
injection

4.5 See section 6.5 / The 
measurement results of the 
S6000TL can be applied to other 
units in the product series directly.

P

6. Detection of islanding 4.6 See section 6.6 / The 
measurement results of the 
S6000TL can be applied to other 
units in the product series directly.

P

7. Marking 4.7 See Copy of marking plate
according VDE 0126-1-1.

P

8. Requirements for photovoltaic 
inverters with integrated 
disconnection means

4.8 See section 6.7/ according clause
4.8 of DIN EN 62109-2 and the 
verified test of the S6000TL can be 
applied to other units in the product 
series directly. The inverters meet 
the requirements of IEC 62109-1 
and IEC 62109-2. Details see 
reports No. 2412110607001-SF-
LD-R1, HWA-HSING 
(DONGGUAN) TESTING CO., 
LTD. on 2025-03-28.

P
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Items Technical requirements
(Section VDE 0126-1-1)

Remark / Transfer of 
measurement results 

Verdict

9. General requirements for 
Electromagnetic compatibility

5.0 The requirement about standard 
DIN EN 61000-6-2 and DIN EN 
61000-6-3 have been evaluated in 
EMC test report (No. 2408080221-
01-RE-BR-01) Hwa-Hsing
(Dongguan) Testing Co., Ltd. on 
2024-09-12.

P
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6 Measurement results

6.1 Functional safety

The safety of the functions of the automatic control device defined in 4.3 to 4.6 and - if applicable - 4.8 shall be 
ensured under all operating conditions of the network. shall be ensured under all operating conditions of the 
network. It may be installed as a stand-alone or as an integral part of the generating plant and shall switch off 
in the event of a fault condition and switch off in the event of a fault condition and indicate the fault condition.

Single-fault safety 

The switching point shall meet the requirements of single-fault safety according to VDE-AR-N 4105:2011, A.6.

Disconnection device 

In the case of integration into a PV inverter, the disconnection device must meet the requirements according to 
DIN EN 62109-2 (VDE 0126-14-2):2012-04, 4.4.4.15.2 in the case of integration into a PV inverter, and in all 
other cases the requirements according to VDE-AR-N 4105:2011, 6.4.

No. component No. fault
test 

voltage (V)
test 
time

fuse 
No.

fuse 
current 

(A)
result

1. Relay RY1 Pin3 
and Pin4

short 
before 

start-up

230Vac;

500Vdc

10min -- -- The inverter cannot start-up.

Error message: P008

No damage. No hazard.

2. Relay RY3 Pin3 
and Pin4

short 
before 

start-up

230Vac;

500Vdc

10min -- -- The inverter cannot start-up.

Error message: P008

No damage. No hazard.

3. Relay RY2 Pin3 
and Pin4

short 
before 

start-up

230Vac;

500Vdc

10min -- -- The inverter cannot start-up.

Error message: P008

No damage. No hazard.

4. Relay RY4 Pin3 
and Pin4

short 
before 

start-up

230Vac;

500Vdc

10min -- -- The inverter cannot start-up.

Error message: P008

No damage. No hazard.

5. DSP_INV_L 
Voltage 

monitoring R73

Open 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P003

No damage. No hazard.

6. DSP_INV_L 
Voltage 

monitoring R75

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P002

No damage. No hazard.

7. DSP_INV_N 
Voltage 

monitoring R76

Open 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P003

No damage. No hazard.

8. DSP_INV_N 
Voltage 

monitoring R78

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P002

No damage. No hazard.

9. PV1_V- Voltage 
monitoring R25

Open 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P007

No damage. No hazard.
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10. PV1_V- Voltage 
monitoring R27

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: E002

No damage. No hazard.

11. PV1_V+ Voltage 
monitoring R10

Open 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P007

No damage. No hazard.

12. PV1_V+ Voltage 
monitoring R8

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: E002

No damage. No hazard.

13. INSULATION_R 
Voltage 

monitoring R20

Open 230Vac;

500Vdc

10min -- -- The inverter cannot start-up.

Error message: E001

No damage. No hazard.

14. INSULATION_R 
Voltage 

monitoring R22

Short 230Vac;

500Vdc

10min -- -- The inverter cannot start-up.

Error message: E001

No damage. No hazard.

15. U1B Pin 7 and 
Pin 6

Open 230Vac;

500Vdc

10min -- -- The inverter cannot start-up.

Error message: E001

No damage. No hazard.

16. U1B Pin 7 and 
Pin 5

Short 230Vac;

500Vdc

10min -- -- The inverter cannot start-up.

Error message: E001

No damage. No hazard.

17. DSP_GRID_L 
Voltage 

monitoring   R39

Open 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P003

No damage. No hazard.

18. DSP_GRID_L 
Voltage 

monitoring R41

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P002

No damage. No hazard.

19. DSP_GRID_N 
Voltage 

monitoring R48

Open 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P003

No damage. No hazard.

20. DSP_GRID_N 
Voltage 

monitoring R50

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P002

No damage. No hazard.

21. U2 Pin 1 and Pin 
3

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P001

No damage. No hazard.

22. U2 Pin 2 and Pin 
3

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P001

No damage. No hazard.
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23. U4 Pin 1 Open 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

No damage. No hazard.

24. Transformer TX1 
Pin2 and Pin1

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

No damage. No hazard.

25. Transformer TX1 
Pin3 and Pin4

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

U3 damage.

No hazard.

26. Transformer TX1 
Pin5 and Pin6

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

No damage. No hazard.

27. Transformer TX4 
Pin2 and Pin1

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

No damage. No hazard.

28. Transformer TX4 
Pin9 and Pin10

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

No damage. No hazard.

29. Transformer TX4 
Pin6 and Pin7

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

No damage. No hazard.

30. Transformer TX2 
Pin2 and Pin1

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

No damage. No hazard.

31. Transformer TX2 
Pin9 and Pin10

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

No damage. No hazard.

32. Transformer TX2 
Pin7 and Pin6

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

No damage. No hazard.

33. BUS C4 Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

D2 Q5 damage.

No hazard.

34. BUS D2 Pin 1 
and Pin 2

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Q5 damage

No hazard.

35. Q7 C and G Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Q7, R23, R24, U3 damage

No hazard.

36. Q7 C and E Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Q11 damage

No hazard.
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37. Q11 C and G Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Q11, R33, R34 damage

No hazard.

38. Q11 C and E Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Q7 damage

No hazard.

39. NS16801B U3 
Pin 4 and Pin 5

Short 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P009

No damage. No hazard.

40. Output L and N Output 
short 
circuit

230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P006

No damage. No hazard.

41. Communication 
fault 

Between Main 
DSP and Slave 

ARM(R122)

Open 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P010

No damage. No hazard.

42. Communication 
fault 

Between Main 
DSP and Slave 

ARM(R123)

Open 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P010

No damage. No hazard.

43. Communication 
fault 

Between Main 
DSP and Slave 

ARM(R136)

Open 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P010

No damage. No hazard.

44. Communication 
fault 

Between Main 
DSP and Slave 

ARM(R138)

Open 230Vac;

500Vdc

10min -- -- The inverter disconnecting from 
grid immediately.

Error message: P010

No damage. No hazard.

Note:

The errors in the control circuit simulate that the safety is even ensured during a single fault.

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical in 
hardware and just power derated by software.

Assessment criterion: 

The NS protection must send a shutdown command to the coupling switch.

If the error is detected, the device is switched off within 10 s after error detection.

If the auxiliary voltage fails with the central NS protection or if the control fails with the integrated NS protection, 
the switch-off command must be given immediately.
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6.2 Reconnection 

The connection, reconnection after a mains fault and reconnection after a short interruption must short 
interruption must be carried out in accordance with VDE-AR-N 4105:2011, 8.3.1 apply; 

Note:

see points a) to h) for the test process.

The measurement was carried out with a programmable AC source. 

Assessment criterion: 

After actuating the NS protection, it should be checked that the system can only be switched within the tolerance 
ranges ((84% Un n 05Hz)) at the earliest after 60s after voltage and frequency 
has remained within the tolerance ranges.

S6000TL

Connecting conditions and synchronisation

Setting value Reconnection time [s] Limit [s]

Connecting conditions for frequencies:

a) 47,45Hz No reconnection No resetting allowed

-- Switch to: -- --

b) ,55Hz 65 s

c) 50,10Hz No reconnection No resetting allowed

-- Switch to: -- --

d) ,00Hz 65 s

Connecting conditions for voltage:

e) <84% Un No reconnection No resetting allowed

-- Switch to: -- --

f) 4%Un 65 s

g) 111% Un No reconnection No resetting allowed

-- Switch to: -- --

h) 67 s

Connecting conditions for short interruption

Step [V to V] Jump Duration [s]: Reconnection Time [s]: Limit [s]

Step 1

230 to 177,1 2,0 5

Step 2

230 to 177,1 4,0 71

Note:

The conditions and testing are performed according to VDE V VDE 0124-100:2012, 5.5.1 and 5.5.2.

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical 
in hardware and just power derated by software.
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Connecting conditions for frequencies: ,55Hz

Connecting conditions for frequencies: 50,1Hz
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Connecting conditions for voltages: 84%Un

Connecting conditions for voltages: 109%Un
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Jump duration time: 2s

Jump duration time: 4s
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6.3 Voltage monitoring

4.3.1 Voltage drop U< 

The disconnection due to a slow voltage drop shall be in accordance with VDE-AR-N 4105:2011-08, 6.5.1 and
6.5.2.

4.3.2 Voltage increase U>> 

The disconnection due to a voltage increase shall be carried out in accordance with VDE-AR-N 4105:2011-08, 
6.5.1 and 6.5.2.

4.3.3 Voltage rise U> 

The disconnection due to a slow voltage rise (10-minute average value) shall be carried out in accordance with 
VDE-AR-N 4105:2011-08, 6.5.1 and 6.5.2.

- Test procedural:
- For a single-phase EZE, only the feed-in phase needs to be checked.
- Before each test step, the EZE must be operated symmetrically with rated voltage and rated frequency for 

at least 10 s in feed-in mode.
- The P setpoint was set by SW-Tool using RS485-interface.
- The conditions and testing are performed according to DIN VDE V 0124-100:2012-07, 5.4.5.3.

Assessment criterion:

- The permitted tolerance between setting value and trip value of the voltage may not exceed ± 1% of Un.
The disconnection time includes disconnect time + operate time of the integrated relay. 
Therefore, limit is given with +0,100s according to Table 2 set values of the NS-protection according to 
VDE-AR-N 4105:2011-08.

Note:

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical 
in hardware and just power derated by software.

Integrated NS protection single-phase 

Setting values of the NS protection: Setting Value [V] Time [s] Setting Value [V] Time [s]

U> 264,5 0,2 -- -- --

U< 184,0 0,2 -- -- --

Operating time of the monitoring device:

S6000TL Under voltage: Over voltage:

L to N: Under voltage 1 (4.2): Over voltage 1 (1.2):

Step [V to V]: 230,0 to 177,1 230,0 to 271,4

Limit [V]: 184,0 264,5

Measurement [V:] 182,23 182,78 182,79 266,72 266,40 266,70

Limit [s]: 0,2 0,2

Disconnection time [s]: 0,113 0,111 0,110 0,106 0,104 0,103

Note:

The conditions and testing is performed according to VDE V 0124-100 clause 5.4.5.3.
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Under voltage 1 (4.2): L-N

Over voltage 1 (1.2): L-N
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Measuring the rise-in voltage protection as a running 10-minute mean value

Test:

S6000TL Disconnection time: Limit:

a)

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

Phase L1 490s

Phase L2 --

Phase L3 --

b)

The voltage is set to Un for 600 s and then to 108% Un for 600 s. No disconnection should take place.

Phase L1 No reconnection

Phase L2 --

Phase L3 --

c)

The voltage is set to 106 % Un and held for 600 s. Thereafter the voltage is set to 
114 % Un. Disconnection must take place within 300 s or about 50 % of the disconnection time measured 
in point a).*

Phase L1 255s

Phase L2 --

Phase L3 --

Note:

The conditions and testing is performed according to VDE V 0124-100 clause 5.4.5.3.3

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical 
in hardware and just power derated by software.

Over voltage 10-minute mean value (a):
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Over voltage 10-minute mean value (b):

Over voltage 10-minute mean value (c):
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6.4 Frequency monitoring

The disconnection due to a drop in frequency or an increase in frequency must be carried out in accordance with
VDE-AR-N 4105:2011-08, 6.5.1 and 6.5.2.

Test procedural:

- For a single-phase EZE, only the feed-in phase needs to be checked.
- Before each test step, the EZE must be operated symmetrically with rated voltage and rated frequency for at 

least 10 s in feed-in mode.
- The P setpoint was set by SW-Tool using RS485-interface.
- The conditions and testing are performed according to DIN VDE V 0124-100:2012-07, 5.4.5.4.

Assessment criterion:

- The permitted tolerance between setting value and trip value of the voltage may not exceed ± 1% of fn.
- The disconnection time includes disconnect time + operate time of the integrated relay. Therefore, the limit is 

given with +0,100s according to Table 2 set values of the NS-protection according to VDE AR-N 4105:2011-
08.

Note:

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical in 
hardware and just power derated by software.

Integrated NS protection multi-phase 

Setting values of the NS 
protection:

Setting Value [Hz] Time [s]

f< 47,5 0,2

f> 51,5 0,2

Operating time of the monitoring device:

Setting value Reconnection time [s]: Limit [s]

S6000TL Under frequency (10.1): Over frequency (8.1):

Ramp [start Hz to stop Hz] 48,0 ,00 51,0 2,00

Step size [Hz] <0,025 <0,025

Step length [s] >0,4 >0,4

Limit [Hz] 47,50 ±0,1% fn 51,50 ±0,1% fn

Measurement [Hz] 47,50 47,50 47,50 51,49 51,49 51,49

Under frequency (11.1): Over frequency (9.1):

Jump [start V to stop V] 48,0 ,00 51,0 2,00

Step size [Hz] >0,2 >0,2

Step length [s] >0,4 >0,4

Limit [s] ,200 ,200

Measurement [s] 0,163 0,161 0,171 0,168 0,157 0,157
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Under frequency (11.1):

Over frequency (9.1):
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6.5 DC current monitoring DC injection

A direct current feed-in into the low-voltage grid due to a disturbed system operation must lead to disconnection 
within 0.2 s. For this purpose, either the fault itself or a measured DC component of the current of more than 1 A 
can be recorded as a tripping criterion.

Assessment criterion:

- A dc-current of 1A is injected, disconnection time of max. 0,2s

Note:

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical in 
hardware and just power derated by software.

S6000TL

Monitoring of d.c. injection into the mains

DC Injection [A] Limits Trip Time [ms]

+ I d.c.: > 1 A disconnection within 0.2 sec 76 138 169

- I d.c.: > 1 A disconnection within 0.2 sec 168 179 116

Note: For this test, there is no need the DC component of the current to get to 1A, and the product can be 
disconnected also.

DC-Injection (+ Id.c.: > 1 A):
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DC-Injection (- Id.c.: > 1 A):
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6.6 Detection of islanding

Disconnection due to the detection of unintentional isolated system operation must be carried out in accordance 
with DIN VDE V 0126-1-1:2006-02, 6.5.2.

These tests should be carried out in accordance with DIN VDE V 0126-1-1:2006-02, 6.5.2.2

Test condition:

Frequency: 50 ±0,1Hz

Un = 230 ±3%Un

RLC consumes inverter real power within ± 3 %

Distortion factor of chokes <3%

Quality factor Qf >2

Note:

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical 
in hardware and just power derated by software.

S6000TL

The following sub set of tests should be recorded in the following condition.

Test results:

Disconnection limit: 5 s

Test Power level [%Pn]:

Osc. Parameter

100% 50% 25%

Disconnection time [ms]

- 5% 388 417 423 

- 4% 395 441 458 

- 3% 466 483 479 

- 2% 487 451 484 

- 1% 537 1541 762 

0 % 794 1686 1676 

+1 % 465 1714 1631 

+2 % 403 429 1676 

+3 % 409 410 399 

+4 % 361 360 449 

+5 % 345 348 410 

Parameter at 0%

L:  14,08 mH

R: 8,85 

C: 719,66 

L:  27,90 mH

R: 17,57 

C: 363,14 

L:  53,55 mH

R: 33,70 

C: 189,22 

Udc [V] 288 215 128

Pac [W] 6000 3000 1500

Iac [A] 0,089 0,087 0,041
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Disconnection at 0% reactive load and 100% nominal power

Disconnection at 0% reactive load and 50% nominal power
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Disconnection at 0% reactive load and 25% nominal power

Note:

The inductance is adjusted so that Qf > 2.

The capacity is adjusted so that PQC+PQL=-PQ, WR. 

The resistance is adjusted so that total real power accepted by the oscillating circuit is PWR.
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6.7 Requirements for photovoltaic inverters with integrated disconnection means

The requirements according to DIN EN 62109-2 (VDE 0126-14-2):2012-04, 4.8, for residual current monitoring 
and insulation monitoring of the PV generator must be fulfilled. and on the insulation monitoring of the PV 
generator must be fulfilled

6.7.1 Requirements for photovoltaic inverters with integrated disconnection means

(Array insulation resistance detection for inverters for ungrounded arrays)

The earth connection is complying the requirements according 7.3.6.3.3.1 Test current, duration and 
acceptance criteria of the IEC/EN 62109-1 (DIN EN 62109-1).

The conditions and testing are performed according to IEC/EN 62109-2, 4.8.2.1 Array insulation resistance 
detection for inverters for ungrounded arrays

DC Voltage below 
minimum 

operating voltage
[V]

DC Voltage for 
inverter begin 

operation
[V]

Resistance between 
ground and PV input 

terminal

Required 
Insulation 
resistance 

R = (VMAX PV 

Result

DC+

70 75 16,5k 18,3k PV1 When the fault applied, 
the inverter cannot start-up 

and LED light indicate display 
Red.

70 75 16,5k 18,3k

70 75 16,5k 18,3k

70 75 20,0k 18,3k

The inverter can start-up70 75 20,0k 18,3k

70 75 20,0k 18,3k

DC-

70 75 16,5k 18,3k PV1 When the fault applied, 
the inverter cannot start-up 

and LED light indicate display 
Red.

70 75 16,5k 18,3k

70 75 16,5k 18,3k

70 75 20,0k 18,3k

The inverter can start-up70 75 20,0k 18,3k

70 75 20,0k 18,3k

Note:

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical 
in hardware and just power derated by software.
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6.7.2 Requirements for photovoltaic inverters with integrated disconnection means

(30 mA touch current type test for isolated inverters)

The earth connection is complying the requirements according 7.3.6.3.3.1 Test current, duration and 
acceptance criteria of the IEC/EN 62109-1 (DIN EN 62109-1).

The conditions and testing are performed according to IEC/EN 62109-2, 4.8.3.2 30 mA touch current type test 
for isolated inverters

Test condition Current (mA) Limit (30mA)

DC+ to PE -- 30mA

DC- to PE -- 30mA

6.7.3 Requirements for photovoltaic inverters with integrated disconnection means

(Fire hazard residual current type test for isolated inverters)

The earth connection is complying the requirements according 7.3.6.3.3.1 Test current, duration and 
acceptance criteria of the IEC/EN 62109-1 (DIN EN 62109-1).

The conditions and testing are performed according to IEC/EN 62109-2, 4.8.3.3 Fire hazard residual current 
type test for isolated inverters

Supplementary information:

300 mA RMS for 

10 mA RMS per kVA of rated continuous output power for inverters with rated 
continuous output power rating > 30 kVA.

The it is acceptable (and may be necessary) to defeat array insulation resistance detection 
functions during this test, but must be confirmed the DC supply to the inverter must not 
have any connection to earth, and the mains supply to the inverter must have one pole 
earthed.

Test condition Current (mA) Limit (300mA or 10mA per kVA)

DC+ to PE -- 300mA

DC- to PE -- 300mA
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6.7.4 Requirements for photovoltaic inverters with integrated disconnection means

(Protection by residual current monitoring)
(Not applicable for inverters with isolation complying with the leakage current limits for both shock and fire hazards under 

)

The earth connection is complying the requirements according 7.3.6.3.3.1 Test current, duration and 
acceptance criteria of the IEC/EN 62109-1 (DIN EN 62109-1).

The conditions and testing are performed according to IEC/EN 62109-2, 4.8.3.5 Protection by residual current 
monitoring

Note: 

maximum 10mA per kVA of rated continuous output power for inverters with continuous output power rating > 30 kVA.

This test shall be repeated 5 times, and for all 5 tests the time to disconnect shall not exceed 0,3s.
The test is repeated for each PV input terminal. It is not required to test all PV input terminals if analysis of the design 
indicates that one or more terminals can be expected to have the same result, for example where multiple PV string 
inputs are in parallel.

a) Continuous residual current:

Fault Current (mA) Disconnection time (ms)

Measured Fault Current
[mA]

Limit 300 mA for output 

10 mA per kVA for output 
power > 30 kVA

Measured 
Disconnection time

[ms]
Limit [ms]

+ PV to N:

184 300 263 300

172 300 261 300

185 300 275 300

214 300 247 300

181 300 251 300

- PV to N:

245 300 266 300

207 300 255 300

177 300 259 300

97 300 259 300

164 300 249 300

b) Sudden changes in residual current:

Limit [mA] Disconnection time [ms] Limit [ms]

+ PV to N: - PV to N:

30 270 277 300

30 275 271 300

30 266 267 300

30 275 273 300

30 277 273 300

60 107 127 150

60 120 116 150

60 131 132 150
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60 116 130 150

60 124 134 150

150 23 33 40

150 29 39 40

150 21 37 40

150 31 29 40

150 28 31 40

Note:

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical 
in hardware and just power derated by software.



Test Report No.:LS2A26080306EGDE01

Page 46 of 49

Annex 1 - Photo of the unit

Enclosure front view-1

Enclosure side view-1
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Enclosure side view-2

Enclosure top view
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Enclosure bottom view

Enclosure rear view
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Enclosure internal view


