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Test item description  ..................... : Solar Inverter 

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

 

Manufacturer  .................................... : Growatt New Energy Co., Ltd. 

Model and/or type reference  ............ : Growatt 10000UE, Growatt 12000UE,  

Growatt 18000UE, Growatt 20000UE 

Hardware Version ............................. : Growatt 10000UE, Growatt 12000UE: V1.01 

Growatt 18000UE, Growatt 20000UE: V1.02 

Software Version............................... : Communication board: C.0.9 
Control board: D.0.9 

Ratings .............................................. : Growatt 10000UE Growatt 12000UE Growatt 18000UE Growatt 20000UE 
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Copy of marking plate: 
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History Sheet: 
 

Ted Wu 2012-03-13 Initial report was written Rev.0 

 
 
 

 

Address of the manufacturer sites: 
 

 

SUGA Network Equipment(Shenzhen) Co., Ltd. 

Block 12, Xi Cheng Industrial District,  

Xi Xiang Town, Bao An, Shenzhen City,  

Guangdong Province.  

P.R. China 
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General product information: 
 

 

The Solar converter converts DC voltage into AC voltage. 
The input and output are protected by Varistors to Earth. The unit is providing EMC filtering at the output 
toward mains. The unit does not provide galvanic separation from input to output (transformerless type). The 
output is switched off redundant by the high power switching bridge and a relay in series. This assures that the 
opening of the output circuit will also operate in case of one error. 
 

 
The internal control is redundant built. It consists of Microcontrollers DSP (U1) and MCU (U309). 
 
The DSP control the relays by switching signals; sample the PV voltage, current and voltage, measures 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 MCU (U309) measures the grid voltage and residual current measuring, also can switch off the relays 
independently, and communicate with DSP (U1) each other. 
 
The unit provides two relays in series in all three line 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 models Growatt 10000UE, Growatt 12000UE, Growatt 18000UE are similar in hardware and software 
with Growatt 20000UE except for electrical ratings and appearance size. 
 
Rate of change of frequency (RoCoF) detection was used for LOM protection.  
 
The product was tested on: 
Hardware version:   
Growatt 10000UE/Growatt 12000UE: V1.01 
Growatt 18000UE/Growatt 20000UE: V1.02 
Software version:  
Communication board: C.0.9 
Control board: D.0.9 
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Particulars: Test requirements: 

 

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

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

Mains supply tolerance ....................................... : Input (Solar): 300-1000VDC 

Output (mains): 230/400 VAC, 3PH/N/PE, 50Hz 

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

Mass of equipment  ............................................. : Growatt 10000UE, Growatt 12000UE: 41Kg. 

Growatt 18000UE, Growatt 20000UE: 60Kg. 

Protection against ingress of water  .................... : 

 ............................................................................ : 
IP44 according to EN 60529 

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  ................................. : 2012-01-16 

Date(s) of performance of test  ........................... : 2012-01-16 to 2012-03-12 

 

General remarks: 

 

The test result presented in this report relate only to the object(s) tested. The report shall state compliance of 
the tested objects with the requirements of G59/2. This report shall not be reproduced, except in full, without 
the written approval of the applicant.  

”(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 documents: 

1. Test Report 

2. EMC Test Report – Annex No. 1 

3. Pictures of the unit – Annex No. 2 

4. Test equipment list – Annex No. 3 
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SUMMARY OF TESTING: Continue 

 

 

Engineering recommendation G59/2 
 

Clause Requirement – Test  Result – Remark  Verdict 

13.7.1 General arrangements 

13.7.2 CE Marking and Certification 

13.7.3 Type Verification Functional Testing of the Interface Protection 

13.7.3.2 Over / Under Voltage Tests see Table 13.7.3.2 P 

13.7.3.3 Over / Under Frequency Tests see Table 13.7.3.3 P 

13.7.3.4 Loss of Mains Test  see Table 13.7.3.4 P 

13.7.3.5 Reconnection Times see Table 13.7.3.5 P 

13.7.6 Power quality 

13.7.6.1 Harmonics 
Covered by EMC Report 

13.7.6.8 

P 

13.7.6.2 Power Factor see Table 13.7.6.2 P 

13.7.6.3 Voltage Fluctuations and Flicker 
Covered by EMC Report 

13.7.6.8 

P 

13.7.6.4 DC Injection see Table 13.7.6.4 P 

13.7.6.5 Over Current Protection  see Table 13.7.6.5 P 

13.7.6.6 Short Circuit Current Contribution  see Table 13.7.6.6 P 

13.7.6.7 SELF Monitoring – Solid State Switching  see Table 13.7.6.7 N/A 

13.7.6.8 Electromagnetic Compatibility see Table 13.7.6.8 P 

13.7.6.9 Generating Unit Electrical Installation see Table 13.7.6.9 N/A 
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G59/2 TEST SHEET: 

13.7.3 Type verification functional testing of the interface protection 
 

 

13.7.3.2  UNDER / OVER VOLTAGE TESTS 

 

 

P 

 Under Voltage  Over Voltage  
 L1 phase 

Parameter Voltage Time (sec) Voltage Time (sec) 

Output power 
level 

 10% 55% 100%  10% 55% 100% 

G59/2 Limit: 
stage 1 

-13%Un 2,5 s +10%Un 1,0 s 

Actual setting 201,3V 201,4V 200,8V 201,5V 250V 252,2V 251,5V 250,3V 

Trip value 
204V to 

198V 

2,264 2,450 2,445 

248V to 
255V 

0,944 0,946 0,946 

2,265 2,455 2,445 0,940 0,944 0,948 

2.250 2,425 2,445 0,948 0,942 0,936 

2,435 2,445 2,450 0,938 0,938 0,946 

2,430 2,445 2,465 0,944 0,944 0,948 

G59/2 Limit: 
stage 2 

-20%Un 0,5 s +15%Un 0,5 s 

Actual setting 185V 186,2V 185,3V 184,0V 263V 263,8V 263,2V 262,3V 

Trip value 
204V to 

184V 

0,452 0,454 0,456 

248V to 
264V 

0,450 0,462 0,456 

0,460 0,458 0,460 0,460 0,456 0,460 

0,448 0,458 0,460 0,452 0,454 0,450 

0,446 0,460 0,460 0,446 0,456 0,456 

0,450 0,454 0,458 0,454 0,452 0,448 

 Under Voltage  Over Voltage  
 L2 phase 

Parameter Voltage Time (sec) Voltage Time (sec) 

Output power 
level 

 10% 55% 100%  10% 55% 100% 

G59/2 Limit: 
stage 1 

-13%Un 2,5 s +10%Un 1,0 s 

Actual setting 201,3V 202,8V 201,7V 200,7V 250V 251,6V 250,5V 249,6V 

Trip value 
205V to 

198V 

2,440 2,460 2,440 

247V to 
254V 

0,954 0,942 0,945 

2,435 2,450 2,450 0,948 0,938 0,936 

2,450 2,455 2,450 0,952 0,934 0,938 

2,435 2,440 2,460 0,940 0,942 0,944 

2,440 2,440 2,440 0,946 0,940 0,946 

G59/2 Limit: 
stage 2 

-20%Un 0,5 s +15%Un 0,5 s 

Actual setting 185V 186,7V 185,8V 184,9V 263V 263,5V 262,5V 261,5V 

Trip value 
205V to 

184V 

0,444 0,446 0,456 

247V to 
264.6V 

0,444 0,454 0,444 

0,442 0,448 0,458 0,454 0,442 0,448 

0,452 0,452 0,446 0,460 0,452 0,450 

0,448 0,446 0,454 0,454 0,444 0,448 

0,442 0,452 0,446 0,448 0,450 0,446 
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 Under Voltage  Over Voltage  
 L3 phase 

Parameter Voltage Time (sec) Voltage Time (sec) 

Output power 
level 

 10% 55% 100%  10% 55% 100% 

G59/2 Limit: 
stage 1 

-13%Un 2,5 s +10%Un 1,0 s 

Actual setting 201,3V 201,7V 201,0V 199,6V 250V 252,6V 251,6V 250,8V 

Trip value 
204V to 

198V 

2,440 2,440 2.460 

248V to 
255V 

0,944 0.953 0,940 

2,440 2,450 2,450 0,952 0,940 0,935 

2,450 2,440 2,455 0,938 0,945 0,935 

2,430 2,450 2,440 0.965 0.950 0,950 

2,450 2,460 2,450 0,960 0,955 0,940 

G59/2 Limit: 
stage 2 

-20%Un 0,5 s +15%Un 0,5 s 

Actual setting 185V 186,4V 185,4V 184,2V 263V 264,2V 263,6V 262,9V 

Trip value 
204V to 

184V 

0,466 0,446 0,456 

248V to 
264V 

0,460 0,464 0,450 

0,454 0,452 0,458 0,460 0,448 0,452 

0,458 0,468 0,462 0,458 0,454 0,446 

0,464 0,458 0,458 0,448 0,450 0,458 

0,460 0,454 0,468 0,454 0,466 0,460 

Note: 
The Interface Protection should operate within the specified trip times of Table 10.5.7.1 when the voltage is at 
or within 1.5% of the trip setting of the inverter. The measurement shall take place at nominal frequency, 
10%, 55% and 100% power. 
The tests had been performed on the model Growatt 20000UE is valid for Growatt 10000UE, Growatt 
12000UE, Growatt 18000UE,, since them are identical in hardware and just power derated by software. 
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Under voltage: Stage 1, 100% Output power – L1 

 
 

Over voltage: Stage 1, 10% Output power – L3 
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Under voltage: Stage 2, 55% Output power – L3 

 
 

Over voltage: Stage 2, 55% Output power – L3 
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13.7.3.3 UNDER / OVER FREQUENCY TESTS 

 

 

P 

 Under frequency Over frequency 

 Load condition: 
1) Full rating for an inverter of up to 5kW rating  
2) No less than 10% of the rating for larger inverters up to 50KW.  

 

Parameter Frequency Time Frequency Time 

Output power 
level 

 100%  100% 

G59/2 Limit: 
stage 1 

47,5Hz at least 20s 51,5Hz at least 90s 

Actual setting -- -- -- -- 

Trip value 
50,0Hz to 

47,5Hz 

No disconnection 

50,5Hz to 
51,5Hz 

No disconnection 

No disconnection No disconnection 

No disconnection No disconnection 

No disconnection No disconnection 

No disconnection No disconnection 

G59/2 Limit: 
stage 2 

47,0Hz max. 0,5s 52,0Hz max. 0,5s 

Actual setting 47,03Hz 47,03Hz 51,97Hz 51.97Hz 

Trip value 
47,23Hz to 

46,76Hz 

0,480 

51,74Hz to 
52,26Hz 

0,408 

0,436 0,412 

0,456 0,414 

0,444 0,414 

0,438 0,408 

Note: 
Under abnormal conditions automatic low-frequency load-shedding provides for load reduction down to 47Hz. 
In exceptional circumstances, the frequency of the DNO’s Distribution System could rise above 50,5Hz. 
Therefore all embedded Small Power Stations should be capable to continuing to operate in parallel with the 
Distribution System in accordance with the following: 
 

- Disconnection by over-frequency or under-frequency protection is not permitted in the range of 47,5Hz 
till 51,5Hz. 

- Operation for a period of at least 20 seconds is required each time the frequency is within the range of 
47,0Hz till 47,5Hz. 

- Operation for a period of at least 90 seconds is required each time the frequency is within the range of 
51,5Hz till 52Hz. 

 
Operation of the under/over frequency protection will be demonstrated for an increase or decrease of 
frequency within ± 0.5% of the trip settings, e.g. for an Over Frequency setting of 50.5 Hz the permissible 
operating range is 50.5 ± 0.2525 Hz. The test frequency should be applied in steps of ± 0.5% of setting for a 
duration that is longer than the trip time delay, for example 1 second in the case of a delay setting of 0.5 
second. 
The tests had been performed on the model Growatt 20000UE is valid for Growatt 10000UE, Growatt 
12000UE, Growatt 18000UE,, since them are identical in hardware and just power derated by software. 
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Under frequency: Stage 1, 100% Output power 

 
 

Over frequency: Stage 1, 100% Output power 
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Under frequency: Stage 2, 100% Output power 

 
 

Over frequency: Stage 2, 100% Output power 
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C3.4 LOSS OF MAINS TEST 
 

P 

 

Test conditions: 

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

RLC consumes inverter real power within +/- 5% 
Quality >2 @ 55% load 

Output power level: 10% 55% 100% 

G59/2 Limit: 5s 

Actual setting (sec): 1,5s 1,5s 1,5s 

 L1 phase 

Trip value (sec): 

0,132 0,161 0,261 

0,134 0,157 0,295 

0,135 0,164 0,288 

0,132 0,153 0,420 

0,134 0,154 0,283 

Parameter 

L= 22,86H 
 
R=79.58Ω 
 
C=442,2F 

L= 22,87mH 
 
R=14,4Ω 
 
C=442,2F 

L= 22,87mH 
 
R=7,925Ω 
 
C=442,2F 

 L2 phase 

Trip value (sec): 

0,136 0,942 0,394 

0,141 0,838 0,430 

0,124 1,080 0,402 

0,118 1,074 0,310 

0,117 1,088 0,301 

Parameter 

L= 22,86H 
 
R=79.58Ω 
 
C=442,2F 

L= 22,87mH 
 
R=14,4Ω 
 
C=442,2F 

L= 22,87mH 
 
R=7,925Ω 
 
C=442,2F 
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 L3 phase 

Trip value (sec): 

0,338 0,231 0,524 

0,280 0,265 0,513 

0,279 0,289 0,510 

0,304 0,296 0,585 

0,319 0,299 0,495 

Parameter 

L= 22,86H 
 
R=79.58Ω 
 
C=442,2F 

L= 22,87mH 
 
R=14,4Ω 
 
C=442,2F 

L= 22,87mH 
 
R=7,925Ω 
 
C=442,2F 

Note: 
Inverter connected to a network combining a resonant circuit with a Q factor >2 (at 55% output power and the 
values of L and C are fixed for 10% and 100% tests) and a variable load; the value of the load is to match the 
inverter output to within +/-5%. A switch is placed between inverter/load and distribution system. 
 
Rate of change of frequency (RoCoF) detection was used for LOM protection.  
 
The tests had been performed on the model Growatt 20000UE is valid for Growatt 10000UE, Growatt 
12000UE, Growatt 18000UE,, since them are identical in hardware and just power derated by software. 

 

Loss of mains: 10% Output power – L1 
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Loss of mains: 55% Output power – L1 

 
 

 

Loss of mains: 100% Output power – L1 
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Loss of mains: 10% Output power – L2 

 
 

 

Loss of mains: 55% Output power – L2 
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Loss of mains: 100% Output power – L2 

 
 

 

Loss of mains: 10% Output power – L3 
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Loss of mains: 55% Output power – L3 

 
 

 

Loss of mains: 100% Output power – L3 
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13.7.5 RE-CONNECTION TIMES 
 

 

P 

Reconnestion Time Under/Over voltage Under/over frequency Loss of mains 

Minimum value 180 seconds 

Actual settings (sec) 200 200 200 

Recorded value (sec) 201/201 201/201 200 

Note: 
The tests had been performed on the model Growatt 20000UE is valid for Growatt 10000UE, Growatt 
12000UE, Growatt 18000UE,, since them are identical in hardware and just power derated by software. 
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13.7.6 Power quality 

 
 

13.7.6.1 Harmonic Current Emissions 

 

P 

Growatt 20000UE 

 Maximum permissible harmonic current as per EN 61000-3-12 

Harmonic 2
nd

 3
rd

 4
th
 5

th
 6

th
 7

th
 8

th
 9

th
 10

th
 11

th
 12

th
 13

th
 

Limit [%] 

3phasig 
8,00 N/A 4,00 10,70 2,67 7,20 2,00 N/A 1,60 3,10 1,33 2,00 

Test 

value [%] 
1,108 0,202 0,828 0,960 0,097 0,558 0,281 0,254 0,145 0,023 0,047 0,127 

 

 THD PWHD 

Limit [%] 

3phasig 
13 22 

Test 

value [%] 
1,902% 2,27% 

Growatt 10000UE 

 Maximum permissible harmonic current as per EN 61000-3-12 

Harmonic 2
nd

 3
rd

 4
th
 5

th
 6

th
 7

th
 8

th
 9

th
 10

th
 11

th
 12

th
 13

th
 

Limit [%] 

3phasig 
8,00 N/A 4,00 10,70 2,67 7,20 2,00 N/A 1,60 3,10 1,33 2,00 

Test 

value [%] 
0,439 8,192 0,684 2,227 1,960 0,673 0,865 2,474 0,283 0,298 0,123 0,145 

 

 THD PWHD 

Limit [%] 

3phasig 
13 22 

Test 

value [%] 
9,557 % 12,197% 

Note: 
The tests are based on the limits of the EN 61000-3-12 for more than 16A. 
Covered by EMC Report 13.7.6.8 
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13.7.6.2 Power factor 

 

 

P 

G 59/2 Limit +/- 0,95pf 

Output Voltage: 212V (UN-8%) 230V 248V (UN+12.7%) 

Test Value 

Growatt 20000UE 
0,9990 0,9991 0,9991 

Test Value 

Growatt 18000UE 
0,9990 0,9992 0,9992 

Test Value 

Growatt 12000UE 
0,9991 0,9991 0,9992 

Test Value 

Growatt 10000UE 
0,9991 0,9992 0,9993 

Note: 
The power factor test shall be such that the inverter supplies full load to the DNO system. 
 

 
 

 

13.7.6.3 Voltage Flicker 

 

P 

 

UN=230V 
Output power: 100% 

Test conditions: Maximum permissible voltage fluctuation (expressed as a percentage of 
nominal voltage at 100 % power) and flicker as per EN 61000-3-3 

 Starting Stopping Running 

Limit 3,3% 3,3% Pst=1,0 Plt=0,65 

Test value * * * * 
     

Limit dc% = 3,3 Pst=1,0 Plt=0,65 

Test value 0,221 0,365 0,324 

Note: 
* see Annex No. 1 – EMC Test report 
 
*The stationary deviance of dc% is bigger than the dynamic deviance of dmax at starting and stopping. 
 

Mains Impedance according EN61000-3-11:  Rmax = 0,24Ω; jXmax= 0,15Ω @50Hz (|Zmax| = 0,283Ω) 
 
Calculation of the maximum permissible grid impedance at the point of common coupling based on dc: 
Zmax = Zref * 3,3% / dc(Pn) 
 
The tests should be based on the limits of the EN61000-3-3 for less than 16A and on EN 61000-3-11 for more 
than 16A. 
Covered by EMC Report 13.7.6.8 
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13.7.6.4 DC injection 

 

 

P 

G 59/2 Limit 20mA till 2kW, 0,25% for inverter over 2kW 

Output power: 10% 55% 100% 

Growatt 10000UE 

Test Value: 

L1 Phase 
-27,0mA -25,8mA -32,5mA 

Test Value: 

L2 Phase  
25,1mA -26,0mA 32,6mA 

Test Value: 

L3 Phase 
-21,4mA 29,6mA -35,2mA 

Growatt 20000UE 

Test Value: 

L1 Phase 
26,5mA 31,2mA 45,3mA 

Test Value: 

L2 Phase  
50,4mA 53,3mA 46,4mA 

Test Value: 

L3 Phase 
37,3mA -22,1mA -38,7mA 

Note: 
The level of dc injection may be measured during tests 13.7.3.2, 13.7.3.3, 13.7.3.4 and 13.7.6.2. 
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 model Growatt 20000UE and Growatt 10000UE, the results are valid 
for Growatt 12000UE, Growatt 18000UE, since them are identical in hardware and just power derated by 
software. 

 

Diagram of permanent DC injection : Growatt 10000UE 
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Diagram of permanent DC injection : Growatt 20000UE 
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13.7.6.5 Over Current Protection 

 

 

P 

 
The products have to be installed with appropriate protection according to BS7671 

Note: 
See installation manual 

 

 

 

13.7.6.6 Short circuit Current Contribution 

 

 

P 

 
As Photovoltaic SSEGs are inverter connected, they are deemed to automatically comply with regulations 
and no further tests are required. 

 

 

 

13.7.6.7 Self Monitoring – Solid state Disconnection 

 

 

N/A 

 
Units do not provide solid state switching relays. In case the semiconductor bridge is switched off, then the 
voltage on the output drops to 0. In this case the relays on the output will also open. 

 

 

 

13.7.6.8 Electromagnetic Compatibillity (EMC) 

 

 

P 

 
 

Note: 
The whole report is stored at Bureau Veritas Consumer Product Services GmbH, Türkheim 

 

 

 

13.7.6.9 Generating Unit Electrical Installation 

 

 

N/A 
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Annex No. 1 

EMC test report 

(The whole report is stored at Bureau Veritas Consumer 

Product Services GmbH, Türkheim) 
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Annex No. 2 

Pictures of the unit 
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Model: Growatt 20000UE, Growatt 18000UE 

 

Enclosure – Front  

 
 

 

Enclosure – Rear  
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Model: Growatt 20000UE, Growatt 18000UE 

 

Interior view – 1  

 
 

Interior view – 2  
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Model: Growatt 20000UE, Growatt 18000UE 

 

Main board – Component side 

 
 

Main board – Solder side 
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Model: Growatt 20000UE, Growatt 18000UE 

 

Input/output board – Component side 

 
 

 

Input/output board – Solder side 
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Model: Growatt 12000UE, Growatt 10000UE 

 

Enclosure – Front  

 
 

 

Enclosure – Rear  
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Model: Growatt 12000UE, Growatt 10000UE 

 

Interior view – 1 

 
 

 

Interior view – 2 
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Model: Growatt 12000UE, Growatt 10000UE 

 

Main board – Component side 

 
 

 

Main board – Solder side 
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Model: Growatt 12000UE, Growatt 10000UE 

 

Input/output board – Component side 

 
 

 

Input/output board – Solder side 
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Control board - Component side 

 
 

 

LCD display board - Solder side 
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X Capacitor board - Component side 

 
 

 

X Capacitor board - Solder side 
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Communication board - Component side 

 
 

 

Communication board - Solder side 
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Groundingkit board - Component side 

 

 
 

 

Groundingkit board - Solder side 
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Test Equipment list 
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Equipment Manufacturer Type Serial No. 
Last 

Calibration 

Next 

Calibration 

DC Source REGATRON 
TC.P.16.800.400.
PV.HMI 

1020CC696 2011-08-11 2012-08-10 

AC Source Chroma Chroma 6560 SB0136 2011-08-11 2012-08-10 

Power analyzer YOKOGAWA WT3000 SB0055 2011-08-11 2012-08-10 

RLC load Weirkeji VR116 
1011899（

SB0133） 
2011-08-11 2012-08-10 

Oscilloscope Agilent DS05014A MY50200199 2011-08-11 2012-08-10 

Oscilloscope Agilent DS05014A MY50340287 2011-08-11 2012-08-10 

Oscilloscope Agilent DS05014A 
MY5020018 
 

2011-08-11 2012-08-10 

Current Probe PINTECH PT-710 239029 2011-08-11 2012-08-10 

Current Probe PINTECH PT-710 239029 2011-08-11 2012-08-10 

Current Probe Tektronix A621 01JJ27275DV 2011-08-11 2012-08-10 

Voltage Probe Sapphire SI-9110 SB0059 2011-08-11 2012-08-10 

Voltage Probe Sapphire SI-9110 
111158 
(SB0002) 

2011-08-11 2012-08-10 

Voltage Probe Sapphire SI-9110 105075 2011-08-11 2012-08-10 

High Voltage 
Different 
Probe 

TEK P5200 C030444 2011-08-11 2012-08-10 

Multi funciton 
meter 

FLUKE 289 
119801979(SB0
012) 

2011-08-11 2012-08-10 

 


