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Test item description.................... :
Trade Mark.........cccccceciiiiiiiinnnn, :
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Model/Type reference...........cc..uuee. :
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PV grid-connected inverter
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Responsible Testing Laboratory (as applicable), testing procedure and testing location(s):

X] |Testing Laboratory:

DEKRA Testing and Certification (Suzhou) Co., Ltd.

Testing location/ address.......ccccceevvveevneeens :

No. 99, Hongye Road, Suzhou Industrial Park Suzhou,
215006, P.R. China

H | AssociatedTesting-Laboratory:

Tested by (name, function, signature)....... :

Shine Yan (ENG) SA' y
we [0

Approved by (name, function, signature)..:

Sandy Qian (REW) SOW] % @ O
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List of Attachments (including a total number of pages in each attachment):
Annex 1: 1ISO 9001 certificate (1 pages)
Annex 2: Datasheet of the relay (4 pages)

Annex 3: Pictures of the unit (4 pages)

Summary of testing:

Tests performed (name of test and test clause): | Testing location:

All tests (except clause 4.6 EMC tests) DEKRA Testing and Certification (Suzhou) Co., Ltd.

No0.99, Hongye Road, Suzhou Industrial Park,
Suzhou, Jiangsu, P.R. China

4.6 EMC tests 1. Intertek Testing Services Shanghai

(The EMC test reports provided by the customer) Building No.86, 1198 Qinzhou Road (North),
Caohejing Development Zone, Shanghai
200233, China

Report No.: 210103056SHA-001
Accreditation Number: 3309.02 (A2LA-ILAC)

2. Shanghai Inspection and Testing Institute of
Instruments and Automation Systems Co., Ltd.

No.103, Caobao Road, Xuhui District,
Shanghai, China

Report No.: J22-604-WT-03
Accreditation Number: L0130 (CNAS-ILAC)
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Copy of marking plate:

Marking label:

50 Hz.

The artwork below may be only a draft. The use of certification marks on a product must be
authorized by the respective NCBs that own these marks.

Remark: According to customer's requirement, these models were evaluated under the grid frequency of

Ny
Afore | Yy

Pdc Max (W) 1500 2250 3000 3750 4200 5400

Vdc MPPT (V) 50-500

Isc PV Max (A)

lac Max (A)

Pdc Max(W) 4500 6000

Vdc MPPT(V)

Isc PV Max (A)

lac Max (A)

Fac Nom (Hz) 50/60

Protective Class

IP Degree

TRF No. CEI 0-21_V3.0
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Warning label:

WARNING

Hot surfaces

To reduce the risk of burns. Do not touch.

Risk of electric shock

Both AC and DC voltage sources are terminated inside this
equipment. Each circuit must be individually disconnected

before servicing and when the photovoltaic array is exposed to
light, it supplies a DC voltage to this equipment.

Y Risk of electric shock from energy stored in capacitor. Do not
/ !} remove cover until 5 minutes after disconnecting all sources of
e

supply.

Risk of electric shock, do not remove cover. No user serviceable
parts inside. Refer servicing to qualified service personnel.

Refer to the operation instruction.

NO warranty for disassembled inverter

Warranty doesn't provide for the inverter disassembled by
non-authorized staff.

Em Check user manual before service

| POWER FED FROM MORE
A WARNING: | rpaAN ONE SOURCE

For continued protection against risk of fire, replace
only with same type and ratings of fuse.

TRF No. CEI 0-21_V3.0
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Test item particulars:

Equipment mobility ................uevviiiiiiiiiiiiiiiiiiiiiiiiies :

Connection to the MaAINS ......covvveviieieieeeeeeeeee e, :

Enviromental Category .............uvuvvuviviiiiiiiiiiiiiiiiiiinnens :

Over voltage category Mains...........cccccccvvviiiiiiinnnnnn. :
Over voltage category PV .......ccccccociiiiiiiiiiiiinnnnn, :
Mains supply tolerance (%) .......cccevveeevieeeiiiiiniineeneeennns :
Tested for power SYStemMS.........ccovvvvviiiiiiiiiiiiiiiieennnee. :
IT testing, phase-phase voltage (V) ........cccccvvevvennnnnns :

Class of equIpPMEeNt..........cccccciiiiiiiii :

movable hand-held stationary

fixed transportable for building-in

pluggable equipment direct plug-in

permanent connection for building-in

outdoor indoor indoor
unconditional conditional

ovCl ovcCIli ovcli OVvC IV

ovCl ovCll ovclil OoVvC IV

-90/+110 %

TN

N/A

Class | Class I Class 11l

Not classified

Mass of equipmMeNt (Kg) ......vvvvvvevvemviviririiiriiieiieieinennns . Refer to the specifications table
POIlUtiON degree ..........uvviviiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeees . Outside PD3; Inside PD2

IP Protection Class ............uvvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiinieens : 1P65

Possible test case verdicts:

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

- test object does meet the requirement..................... . P (Pass)

- test object does not meet the requirement................ . F (Fall)

- this clause is information reference for installation....: Info.

Testing:

Date of receipt of testitem ........c..oooeeviviiiiiiniiiieeeennn, :

Date (s) of performance of testsS.........ccccccceeiviiiernnnnnns :

2023-07-10 (samples provided by applicant)
2023-07-11 to 2023-08-11

General remarks:

The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the Issuing testing

laboratory.

"(see Enclosure #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended to the report.
The clause 4.6 EMC tests are not in the CNAS scope of DEKRA Testing and Certification (Suzhou) Co., Ltd.

Throughout this report a [] comma /X point is used as the decimal separator.

Determination of the test result includes consideration of measurement uncertainty from the test equipment

and methods.

Name and address of factory (ies):

Afore New Energy Technology (Shanghai) Co., Ltd.

Building 7, No.333 Wanfang Rd, Minhang District, Shanghai, China

TRF No. CEI 0-21_V3.0
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General product information:

The testing unit is a Class | grid-interactive PV inverter for outdoor installation (IP65). The unit is providing
EMC filtering at the output toward mains. The unit does not provide galvanic separation from input to output
(transformerless). The output is switched off redundant by the high power switching bridge and two relays.
This assures that the opening of the output circuit will also operate in case of one is error.

Description of the power circuit:

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

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

The unit provides two relays in series in each phase. The relays were test before each start up. In addition,
both controllers can stop the power bridge.

Block Diagram

Leakage current

Filter Relay ~ semser
;

@ Grid

PV Array Vs
voltage

DC/DC
N

PE

Ground

DSP Controller — McCU

LED Indicators
- RS485 Interface & LCD
Monitor

Model difference:

The models HNS1000TL-1, HNS1500TL-1, HNS2000TL-1, HNS2500TL-1 and HNS3000TL-1 are identical
and the output power derated by software.

The product was tested on:
Firmware release (SW): V06

Type of generating unit:

Static Conversion
Device

Interface Protection

Interface Protection
Device

Rotating Generator
Device

Yes

Yes

Yes

No

TRF No. CEI 0-21_V3.0
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Specifications table

Model HNS1000TL- | HNS1500TL- | HNS2000TL- | HNS2500TL- | HNS3000TL-

1 1 1 1 1

PV input

P pv Max(W) 1500 2250 3000 3750 4200

é?:éui\e{ |9|/ ;Xcg 500 500 500 500 500

Isc PV (absolute Max.) (A) 18 18 18 18 18

Number MPP trackers 1 1 1 1 1

Number input strings 1 1 1 1 1

Max. PV input current (A) 14 14 14 14 14

K'/';E)T voltage range 50-500 50-500 50-500 50-500 50-500

X?;C;ange @ full power 70-500 110-500 145-500 180-500 220-500

AC Grid (output)

Normal AC Voltage (VAC) L/N/PE, 220Vac, 230Vac, 240Vac

Frequency (Hz) 50/ 60

Normal AC Current (A) 4.4 6.6 8.7 10.9 13.1

?glx cont. output current 6 9 12 13 15

Normal Power (W) 1000 1500 2000 2500 3000

R/ai‘)ad Apparent Power 1000 1500 2000 2500 3000

Max. cont. Power (W) 1000 1500 2000 2500 3000

'I\D/':\:‘véf‘z\r};)Appa’e”t 1000 1500 2000 2500 3000

Power factor(adjustable) 1.0( -0.8~ +0.8)

Others

Protective class Class |

Ingress protection (IP) IP65

Temperature (C)

-25°C to +60°C (Derating 45C)

Inverter Isolation

Non-isolated

Overvoltage category

OVC Il (AC Main), OVC Il (PV)

Software version

V06

TRF No. CEI 0-21_V3.0
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Clause Test Item Remark P/F/NA
232; & Test procedure for maximum/minimum frequency P
ﬁjgé & Test procedure for maximum/minimum voltage P
A433.1 Insensitivity to harmonics of the frequency relay P
A.4.3.3.2 Remote trip signal P
A.4.3.3.3 Communication Signal P
A4.3.4 Verification of insensitivity to the frequency derivative P
Ad4 Self -test P
A45 Single fault tolerance P
A4.7 Climatic compatibility tests P
A48 Insulation tests (CEI EN 60255-5) P
A.4.9 Test for the overload capacity of measuring circuits P
Automatic mechanism to prevent current imbalance during
A4.11 ) p
production
B.1 a)/b) Harmonic current emission P
B.1c) Flicker emission P
B.11 Conditions of connection, reconnection and gradual power P
o supply
Reactive power capability - Inverter in systems with total capacity <
B.1.2.2.1 Up t0 11.08 kW <11.08 kW N/A
Reactive power capability - Inverter in systems with total capacity
B.1.2.2.2 greater than 11.08 kW >11.08 kW P
Reactive power supply at a given level (greater 11.08 kW N
B.12.3 systems, but can requested for smaller systems as well) >11.08 kW P
B.12.4 Response time to an assigned step level change (greater 11.08 >11.08 KW * =
KW systems)
Automatic supply of reactive power according to the
B.1.2.5 s B P
characteristic curve cos ¢ = f(P)
Automatic supply of reactive power according to the .
B.126 characteristic curve Q= f(V) (greater 11.08kW systems) >11.08 kw P
B.13.1 Automatic limitation of active power for voltage values close to =
T 110% of the rated voltage
Adjustment of active power in the presence of over-frequency
B.1.3.2 ; o P
transistors on the transmission network
B.1.3.3 Verification of the operating range in voltage and frequency P
Reduction of active power in the presence of transient under-
B.1.3.3.1 L P
frequency on transmission network
B.1.3.4 Limitation of active power by external control from the distributor P
B.1.4.1 Checking the DC component output current P
B.1.4.2 Checking the protection against DC input P
Checking insensitivity of voltage dips (LVRT and OVRT(8.5.1- .
B.15 figure 30) capability) [greater 11.08 kKW systems] >11.08 kw P
B16 Checking the insensitivity to automatic reclosing during phase =
o discordance
Remark:

* The tests described in this paragraph are mandatory only for inverters used in plants with a power greater
than 11.08 kW, but at the request of the manufacturer they can also be carried out and documented for
smaller size converters.

TRF No. CEI 0-21_V3.0
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CEl 0-21
Clause Requirement - Test Result - Remark Verdict
A.3 TABLE: Adjustment ranges for the SPI P
Voltage values

Threshol| 85% Un tmin 15% Un tmin 110% Un tmax 115% Un tmax

d (27.81) (27.81) (27.52) (27.52) (59.81) (59.51) (59.52) (59.52)
Range | 0.2-1.0Un | 0.05-5s [0.05-1.0Un| 0.05-5s |1.0-1.2Un| 0.2-10s | 1.0-1.3 Un | 0.05-1.0s
Steps 0.05 Un 0.05s 0.05 Un 0.05s 0.01 Un 0.1ls 0.01 Un 0.05s

Frequency values

Threshol| 49.50 Hz tmin 47.50 Hz tmin 50.50 Hz tmax 51.50 Hz tmax

d (81<.S1) | (81<.S1) | (81<.82) | (81<.S2) | (81>.S1) | (81>.81) | (81>.S2) | (81>.52)
Range 47.0-50.0 0.05-5s 47.0-50.0 0.05-5s 50.0-52.0 0.055 s 50.0-52.0 0.055 s

Hz Hz Hz Hz

Steps 0.1 Hz 0.05s 0.1 Hz 0.05s 0.1 Hz 0.05s 0.1 Hz 0.05s

Table 13 - SPI adjustments (with the exception of systems with power less than 800 W)

Intervention time
. Interventio (time elapsing between the instant the
Protection n threshold anomalous condition detected by the
protection starts and the release of the
trip command)
Maximum voltage (59.51, 10 min moving average 110Vn Variable according to the initial and final voltage
measurement, in accordance with CEl EN 61000-4-30) ! value, maximum 603 s.
Maximum voltage (59.52) 1,15Vn 02s
Minimum voltage (27.51) 0,85Vn 15 s
Minimum voltage (27.52) * 0,15Vn 02s
Maximum frequency (81>.S1)** ¢ 50,2 Hz 0,1s
Minimum frequency (81<.S1)** ¢ 49,8 Hz 0,1s
Maximum frequency (81>.S2) ¢ 51,5 Hz 0,1sor1s§
Minimum frequency (81<.52) ¢ 47,5 Hz 01sord4s§

*

*k

The value indicated for the intervention time must be adopted when the total power is higher than 11.08
kW, while for lower powers, an intervention time without intentional delay can be optionally used. In the
case of synchronous generators, the value can be raised to 0.7 Vnand t = 0.150 s

Threshold enabled only with external signal at high value and with high local command.
For voltage values below 0.2 Vn, the maximum / minimum frequency protection must be inhibited.
In this regard, see what is reported in the text that follows Figure 35.

TRF No. CEI 0-21_V3.0
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CEI 0-21

Clause Requirement - Test Result - Remark Verdict
A.4.3.1 & | TABLE: Test procedure for maximum/minimum frequency (81.S2) =
A.4.3.2 |(stand alone, use of the SPI on the basis of local information only)
Model HNS3000TL-1

Under frequency: Over frequency:
A) STEPS for trip value 1.01 threshold -> decrease by max 0.99 threshold -> increase by max
[Hz to Hz]: 10mHz steps 10mHz steps
a)Z]STEP trip time [Hz to 1.01 threshold -> 0.99 threshold 0.99 threshold -> 1.01 threshold

Ambient temperature
Limit [Hz]: 47.50 Hz (81<.S2) 51.50 Hz (81>.S2)
Measurement accuracy of 47.49 47.50 47.49 51.50 51.51 51.51
the tripping value [Hz]:
Trip time limit [ms]: 100 ms 100 ms
[\r/'nes"’]‘_sureme”t the trip time 97.4 97.4 99.7 95.4 92.0 95.2
-25°C temperature
Limit [HZz]: 47.50 Hz (81<.S2) 51.50 Hz (81>.S2)
Measurement accuracy of 47.48 47.50 47.50 51.52 51.50 51.51
the tripping value [HZz]:
Trip time limit [ms]: 100 ms 100 ms
'[\:'ni??'“reme”t the trip time 99.3 95.7 99.6 91.0 93.8 95.4
+60°C temperature

Limit [ms]: 47.50 Hz (81<.S2) 51.50 Hz (81>.S2)
Measurement accuracy of 47.49 47.49 47.48 51.50 51.50 51.52
the tripping value [Hz]:
Trip time limit [ms]: 100 ms 100 ms
'[\:'nes"’]‘_s“reme”t the trip time 98.6 98.8 95.6 94.9 91.4 95.4

Assessment criterion:

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 protectionf<47.5 Hz100 ms

Frequency increase protectionf<51.5 Hz100 ms

Verification is pass when the SPI trip occurs within the following limits for at least 3 consecutive tests:
- =£1% Vn for voltage intervention thresholds

- +20 mHz for frequency intervention thresholds

- =3 % + 20 ms for intervention times

- =1 % Vn for voltage recovery thresholds

- +20 mHz for frequency recovery thresholds

For each repetition of the tests, the max tolerances of the values are:

Voltage: 2%

Frequency: +20mHz

Trip times: 1%+20ms

Note:

*If the EUT operating temperature out of -10°C to 55°C, please use the upper and lower operating
temperature limit in the test.

TRF No. CEI 0-21_V3.0
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CEl 0-21

Clause Requirement - Test Result - Remark Verdict

A.4.3.1 & | TABLE: Test procedure for maximum/minimum frequency (81.S2)

A.4.3.2 |(use of SPI on the basis of local readings and external information/commands) 3
Model HNS3000TL-1

Under frequency: Over frequency:
A) STEPS for trip value 1.01 threshold -> decrease by max 0.99 threshold -> increase by max
[Hz to Hz]: 10mHz steps 10mHz steps
a)Z]STEP trip time [Hz to 1.01 threshold -> 0.99 threshold 0.99 threshold -> 1.01 threshold

Ambient temperature
Limit [Hz]: 47,50 Hz (81<.S2) 51,50 Hz (81>.S2)
Measurement accuracy of 47.49 47.48 47.50 51.51 51.51 51.51
the tripping value [Hz]:
Trip time limit [ms]: 4000 ms 1000 ms
[\r"nes??'“reme”t thetriptime | 5944 3980 3978 997.0 993.0 995.8
-25°C temperature
Limit [HZz]: 47,50 Hz (81<.S2) 51,50 Hz (81>.S2)
Measurement accuracy of 47.50 47.49 47.48 51.50 51.52 51.51
the tripping value [Hz]:
Trip time limit [ms]: 4000 ms 1000 ms
'[\:'ni??'“reme”t thetriptime | 5974 3086 3976 996.0 995.2 994.8
+60°C temperature

Limit [ms]: 47,50 Hz (81<.S2) 51,50 Hz (81>.S2)
Measurement accuracy of 47.49 47.49 47.50 51.50 51.52 51.52
the tripping value [Hz]:
Trip time limit [ms]: 4000 ms 1000 ms
'[\:'nes"’]‘_s“remem thetriptime | 5973 3991 3083 991.6 993.6 999.8

Assessment criterion:

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 protectionf<47,5 Hz4000 ms

Frequency increase protectionf<51,5 Hz1000 ms

Verification is pass when the SPI trip occurs within the following limits for at least 3 consecutive tests:
- =£1% Vn for voltage intervention thresholds

- +20 mHz for frequency intervention thresholds

- =3 % % 20 ms for intervention times

- =1 % Vn for voltage recovery thresholds

- +20 mHz for frequency recovery thresholds

For each repetition of the tests, the max tolerances of the values are:

Voltage: 2%

Frequency: +20mHz

Trip times: 1%+20ms

Note:

*If the EUT operating temperature out of -10°C to 55°C, please use the upper and lower operating
temperature limit in the test.

TRF No. CEI 0-21_V3.0
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CEl 0-21

Clause Requirement - Test Result - Remark Verdict
A431& : . o .
A4.3.2 TABLE: Test procedure for maximum/minimum frequency functions (81.S1) P
Model HNS3000TL-1

Under frequency: Over frequency:
A) STEPS for trip value 1.01 threshold -> decrease by max | 0.99 threshold -> increase by max
[Hz to Hz]: 10mHz steps 10mHz steps
D) STEP trip time [Hz to Hz]: 1.01 threshold -> 0.99 threshold 0.99 threshold -> 1.01 threshold

Ambient temperature

Tripping threshold limit [Hz]: 49,80 (81<.S1) 50,20 (81>.S1)
Measurement accuracy ofthe | g g 49.79 49.78 50.20 50.21 50.22
tripping value [Hz]:
Trip time limit [ms]: 100 100
{\r"nes?f’“reme”t the trip time 93.8 96.2 91.6 95.4 94.2 91.6

-25°C temperature
Tripping threshold limit [HZz]: 49,80 (81<.S1) 50,20 (81>.S1)

Measurement accuracy ofthe | g 4q 49.79 49.80 50.20 50.20 50.21
tripping value [Hz]:

Trip time limit [ms]: 100 100
'[\fni?f“reme”t the trip time 92.6 92.6 97.4 97.0 93.6 97.8

+60°C temperature

Tripping threshold limit [HZz]: 49,80 (81<.S1) 50,20 (81>.S1)
Measurement accuracy of the

L . 49.78 49.79 49.78 50.22 50.22 50.20
tripping value [Hz]:
Trip time limit [ms]: 100 100
'[\:'nes"’]‘,s“reme”t the trip time 99.1 98.2 97.1 96.6 99.2 91.2

Note: Threshold enabled only with external signal at high value and with high local command.

Assessment criterion:

For frequencies of between 49.8 Hz and 50.2 Hz automatic disconnection from the network as a result of a
deviation in frequency is not permitted.

Limit values:

Frequency decrease protectionf<49.8 Hz100 ms

Frequency increase protectionf<50.2 Hz100 ms

Verification is pass when the SPI trip occurs within the following limits for at least 3 consecutive tests:
- =£1% Vn for voltage intervention thresholds

- +20 mHz for frequency intervention thresholds

- <3 % % 20 ms for intervention times

- =1 % Vn for voltage recovery thresholds

- +20 mHz for frequency recovery thresholds

For each repetition of the tests, the max tolerances of the values are:

Voltage: 2%

Frequency: +20mHz

Trip times: 1%+20ms

Note:

*If the EUT operating temperature out of -10°C to 55°C, please use the upper and lower operating
temperature limit in the test (such as -25°C / +60°C).

TRF No. CEI 0-21_V3.0
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CElI 0-21

Clause Requirement - Test Result - Remark Verdict
223; & TABLE: Test procedure for maximum/minimum voltage (27.S1) P
Model: HNS3000TL-1

Under voltage:
A) STE'_DS for trip value 1.1 threshold -> decrease by 0.5% Vn steps
[V to V]:
D) STEP for trip time [V to VI: 1.1 threshold -> 0.9 threshold

Ambient temperature
Limit [V]: 195,5 V (27.51)
;\\/I/]e:asurement accuracy of the tripping value 195.32 195.37 195.02
Trip time limit [ms]: 1500 ms
Measurement the trip time [ms]: 1493 1489 1485
-25°C temperature
Limit [V]: 195,5 V (27.S1)
{V\I/(]a:asurement accuracy of the tripping value 195.36 195.45 195.07
Trip time limit [ms]: 1500 ms
Measurement the trip time [ms]: 1493 1488 1496
+60°C temperature

Limit [V]: 195,5V (27.S1)
{\\/I/(]a:asurement accuracy of the tripping value 195.25 195.27 195.44
Trip time limit [ms]: 1500 ms
Measurement the trip time [ms]: 1493 1489 1493

Note:
- =1% Vn for voltage intervention threshol
- <3 % + 20 ms for intervention times

- =<1 % Vn for voltage recovery thresholds

Voltage: 2%
Frequency: £20mHz
Trip times: 1%+20ms

temperature limit in the test (such as -25°C/

ds

- 20 mHz for frequency intervention thresholds

- £20 mHz for frequency recovery thresholds
For each repetition of the tests, the max tolerances of the values are:

+60°C).

Verification is pass when the SPI trip occurs within the following limits for at least 3 consecutive tests:

*If the EUT operating temperature out of -10°C to 55°C, please use the upper and lower operating

TRF No. CEI 0-21_V3.0
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CEl 0-21
Clause Requirement - Test Result - Remark Verdict
A431& : . -
A 432 TABLE: Test procedure for maximum/minimum voltage (27.S2) (59.S2) P
Model HNS3000TL-1
Under voltage: Over voltage:
A) STEPS for trip value 1.1 threshold -> decrease by 0.5% | 0.9 threshold -> increase by 0.5% Vn

[V to V]:

Vn steps

steps

D) STEP for trip time [V to
V]:

1.1 threshold -> 0.9 threshold

0.9 threshold -> 1.08 threshold

Ambient temperature

Limit [V]: 345V (27.S2) 264.5 V (59.S2)

Measurement accuracy of 34.48 34.46 34.50 264.53 264.62 264.57

the tripping value [V]:

Trip time limit [ms]: 200 ms 200 ms

[\r/'nes"’]‘:s“reme”t thetriptime | 1944 197.4 198.3 199.4 192.4 195.4
-25°C temperature

Limit [V]: 345V (27.S2) 264.5 V (59.S2)

Measurement accuracy of 34.38 34.44 34.35 264.68 264.51 264.69

the tripping value [V]:

Trip time limit [ms]: 200 ms 200 ms

'[\:'ni??'“reme”t thetriptime | 99 5 196.1 191.3 190.7 1915 193.6
+60°C temperature

Limit [V]: 345V (27.S2) 264.5 V (59.S2)

Measurement accuracy of 34.31 34.42 34.47 264.53 264.57 264.62

the tripping value [V]:

Trip time limit [ms]: 200 ms 200 ms

'[\:'ni"’]‘?‘“reme”t thetriptime | 44, 7 193.5 197.5 193.6 194.6 195.6

Note:

Verification is pass when the SPI trip occurs within the following limits for at least 3 consecutive tests:

- =1% Vn for voltage intervention thresholds
- 20 mHz for frequency intervention thresholds

- <3 9% + 20 ms for intervention times

- =1 % Vn for voltage recovery thresholds
- +20 mHz for frequency recovery thresholds
For each repetition of the tests, the max tolerances of the values are:

Voltage: 2%
Frequency: £20mHz
Trip times: 1%+20ms

*If the EUT operating temperature out of -10°C to 55°C, please use the upper and lower operating

temperature limit in the test (such as -25°C / +60°C).
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A.4.3.1 & |TABLE: Measuring the rise-in voltage protection as a running 10-minute mean =
A.4.3.2 value (59.S1)
Model: HNS3000TL-1
Test: Disconnection time: Limit:
The voltage is set to 100% Un and held for 600 s. Thereafter the voltage is set to 112% Un
(257.6 V). Disconnection must take place within 603 s.
a) Phase 1 473
Phase 2 - <603s
Phase 3 -
The voltage is set to U, for 600 s and then to 108% Un (248.4 V) for 600 s. No disconnection
should take place.
b) Phase 1 No disconnection
N Disconnection should
Phase 2
not take place.
Phase 3 B
The voltage is set to 106 % Un (243.8 V) and held for 600 s. Thereafter the voltage is set to
114 % Un (262.6 V). Disconnection must take place within 300 s or about 50 % of the
disconnection time measured in point a).*
c) Phase 1 278 The disconnection time
should be about 50 %
Phase 2 -
of the value measured
Phase 3 - ina). *
Note:

*If the setting value is set to 600 s, then the disconnection time can be in the range between 225 s and 375

Power[W]
,
¥

Y

4735
1000 6485

(=]

A

A
Voltage[ V]

0 120 240 360 480 600 Y20 B40 9560 1080 1200 1320 1440

Time[s]

e PO, — Voltage

a)
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3500 400

3000 350

2500 200
= 250 =
2 2000 - =
E * ® o0 @

1500 =
& - > 7725 150 =

1000 6855 100

500 50

0 0
0 120 240 360 480 600 720 B40 960 1080 1200 1320 1440
Time[s]
— Pl —0ltgoe
b)

3500 400

3000 350

2500 300
= 250 =
= 2000 - =
P - 200 2
Z 1500 | 278s =
o 55?5 150 =

1000 100

500 50

0 o
0 120 240 360 4B0 600 720 B40 960 1080 1200

Time[s]

—Poyer e oltage

c)
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A.4.3.3.1 | TABLE: Insensitivity to harmonics of the frequency relay P
Mode HNS3000TL-1

according to Table 17: | gyy,: 40 | 100 | 120 | 100 | 30 | 70 | 6.0 | 4.0

Operating time of the monitoring device:

Under frequency: Over frequency:
A) STEPS for trip value 1.01 threshold -> decrease by max 0.99 threshold -> increase by max
[Hz to Hz]: 10mHz steps 10mHz steps
a)Z]STEP trip time [Hz to 1.01 threshold -> 0.99 threshold 0.99 threshold -> 1.01 threshold
Limit [Hz]: 47.50 Hz 51.50 Hz
Measurement accuracy of
the tripping value [V]; 47.48 47.49 47.49 51.52 51.51 51.52
100 ms 100 ms
F:'ni??“'eme”t thetriptime | g5 g 94.8 96.8 98.8 93.2 98.0
Under frequency:
Tek Pretiu M 20.0 s
[ b
(33 S
ZO.O'T] F_ac:lto_r: =00 _)( _ Zloqm_Ppsiltioln:_SE_B.;? e —
: : : 1@ : T O : : 5
AN e A T NI M ML L P 3] a9, 1388 5 1.625 4
[4% ] 5 ; 5 i O  89.2344s 1.602 V
T e N R &QS.BUOOms . &.23.44mh’

@ coov Z 40.0ms 25.0kS/s a8
. SM points —-1.00 %
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Over frequency:

Tek Prelu M 20,0 5
(44 e
3> P
17
Zoom Factolr: 500 X _ Zoqm F'osition:_??.? 5
: : : 6 : b ? : : ?
AN A /\ AU @& 775676 1.625 ¥
(] J7.BEES 5 1656 Y
i - :’_\.E_JS.SDDUmS _ ,-’_\3_1.25m‘uf

® 00v Y Zaom  Hoss @7 ]
SM points =1.00 Y

Note:

The setting value and the trip value of the frequency may not vary by more than £20mHz and 3%%20ms.
Differences between the test values: +20mHz and 1%+20ms.

Screenshot of voltage waveform, distorted as required by CEI 0-21 Table 17 — Harmonics for the

insensitivity of the frequency protection function.
Tek 2 M 100ms

4]

ERRIL o X GARNE ¢ 360ms

354.00ms 1.219 ¥
374.00ms 1.141 Y
£.20.000ms ATE.13mY
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A.4.3.3.2 | TABLE: Remote trip signal P
Model HNS3000TL-1
Test: Remote tripping signal for the external disconnection
Limit [ms]: 50

Measurement time of the
tripping value [ms]:
Graph of remote trip signal:

37.0

Tek Tii i M 4.00 s
[+ “W
5 I
ﬁ |
GRRIRAN 2000 GEMRME : 102s
: ? ? : O i . @ : ; ;
ol R @ 10,2438 3.039 V
i ®  10.2068 s 3.023 Y/
CONGE N &_3?.0000ms_ ﬁ\l_S.BSrrﬂuf

D f f f M
® 0 Jioom  i=aun @ 7]
& -oo0a @& coovy = 0.00 Y

Note:

The protection interface has to have a maximum delay of the remote tripping signal from receiving to
transmitting to the DDI of 50ms.
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A.4.3.3.3 | TABLE: Communication Signal P
Model HNS3000TL-1
Enlargement of the frequency limits: Yes No
Enabled the trip of the functions 81<.S1 (49.8Hz) and 81>.S1 (50.2Hz) X [
without communication signal
Enabled the trip of the functions 81<.S2 (47.5Hz) and 81>.S2 (51.5Hz) X [
with communication signal
Note:
R te posting ]
1,10 Vn > 0 T >
ri T=3s
| Measure V }—— 0,15V, > l"rza.z; >
— 1,15V, >0 T > '
N T=02s "
OR : Slso[;:llng
| 08Vn — 33 ; — >
T=1504s r
81.52
T 47,5Hz  — Ly, —_—>
(oppure‘O: s)
81.52
T s5Hz | Crers
(oppure 0,1 s)
81.51
T a98Hz > Yogas
OR
81.81
T os02Hz T Gegar
AND ———
External |
signal »
Local .
command »
Figure 35 - Functional logic diagram of the SPI of the power park modules (the values in
brackets refer to the transitory operating mode of the SPI)
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A.4.3.4 | TABLE: Verification of insensitivity to the frequency derivative (ROCOF) P
Model HNS3000TL-1

Setting threshold (81 >)

Setting trip time

Setting threshold (81 <)

Setting trip time

51.5 Hz 0.15s 47.5 Hz 0.15s
Step Frequency Ch_ange Output Result (_Continuous Requirement
Begin End time power (W) operation or not)

1) 4755 Hz | 47.55 Hz 10.0s 3017 Continuous operation | Stay connected
2) 4755 Hz | 51.45 Hz 156 s 3019 Continuous operation | Stay connected
3) 51.45Hz | 47.55 Hz 156 s 3017 Continuous operation | Stay connected
2) 4755 Hz | 51.45 Hz 156 s 3018 Continuous operation | Stay connected
3) 51.45Hz | 47.55 Hz 156 s 3018 Continuous operation | Stay connected
2) 4755 Hz | 51.45 Hz 156 s 3020 Continuous operation | Stay connected
3) 51.45Hz | 47.55 Hz 156 s 3019 Continuous operation | Stay connected
2) 4755 Hz | 51.45 Hz 1.56s 3019 Continuous operation | Stay connected
3) 51.45Hz | 47.55 Hz 156 s 3017 Continuous operation | Stay connected
2) 4755 Hz | 51.45 Hz 1.56s 3019 Continuous operation | Stay connected
3) 51.45Hz | 47.55 Hz 1.56s 3018 Continuous operation | Stay connected
5) 4755 Hz | 47.55 Hz 10.0s 3018 Continuous operation | Stay connected

Test procedure:

ramps.

1) Apply a three-phase of symmetrical voltages of direct cyclic sequence having an amplitude of 100%
of the rated voltage and a frequency of 47.550 Hz;
2) increase the frequency of the three-phase voltages, with ramp steps having an amplitude of 12.5 mHz
and duration of 5 ms, until reaching the frequency value of 51.450 Hz;
3) decrease the frequency of the three-phase voltages, with ramp steps having an amplitude equal to
12.5 mHz and duration 5 ms until reaching the frequency value of 47.550 Hz;
4) repeat the tests referred to in points 2 and 3 above four times, for a total of 5 positive and negative

5) Apply a three-phase of symmetrical voltages of direct cyclic sequence having an amplitude of 100%
of the rated voltage and a frequency of 47.550 Hz for 10 s.

Note:

Hz/s.

When considering a sliding measurement window of 1.56 s, these profiles have a maximum RoCoF of 2.5

TRF No. CEI 0-21_V3.0




Page 23 of 158 Report No.: 6170209.50

CEI 0-21
Clause Requirement - Test Result - Remark Verdict
Diagram:
3500 52.00
3000 s 51.00
2500 5000
-— I
Z 2000 2900
o T
£ 1500 4800 32
o w
1000 4700 -
500 46.00
0 45 00
0 6 12 18 24 30 36
Time[s]

m——Poyer s Freguency
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A.4.4 TABLE: Self-test

Model HNS3000TL-1

Software version: Control board: V1.0, Display board: V1.0

Can the self-test be activated from any user? (X YES; [_] NO)

Do the procedures be written / described in the user manual? (X YES; [] NO)

Can the self-test results and the preset values be clearly readable / displayed? (X YES; [ ] NO)

Accuracy Threshold Disconnection time Tolerance
Overvoltage Reading 253.0V 601000ms
59.51 Default 253.0 V <603000 ms
; Is the voltage thresholds
Overvoltage Reading 264.6v 198ms deviation within 1%?
59.82 Default 2645V 200 ms (X YES, CINO)
Undervoltage Reading 195.4V 1490ms Is the tigrcr;e f;\(/)iatio’r; within
27.S1 0+ ms*
Default 1955V 1500 ms (X YES, CINO)
27.52 Default 345V 200 ms
81>.51 Default 50.2 Hz 100 ms
; Is the frequency thresholds
Overfrequency Reading o1.5 Hz 98 ms deviation within + 20 mHz?
81>.52 Default 51.5 Hz 100 ms (X YES, CINO)
Underfrequency Reading 49.8 Hz 99 ms Is the tisrgefg\éizrantigg within
81<.S2 0= ¥
Default 49.8 Hz 100 ms (X YES, [INO)
81<.52 Default 47.5 Hz 100 ms

Note:

In the event that the interface protection functions are integrated into the inverter, at least one self-test
system must be provided to check the maximum / minimum frequency and maximum / minimum voltage

functions provided for in the SPI as described below:

- for each frequency and voltage protection function, the rise or fall intervention threshold shall be
linearly varied with a ramp < 0,05 Hz/s or < 0,05 Vn/s for frequency and voltage protection

respectively;

- this determines, at a certain point of the test, the coincidence between the threshold and the current
value of the controlled magnitude (frequency or voltage) and therefore the intervention of the
protection and the consequent opening of the interface device.

For each test the values of the quantities and the intervention times shall be viewable by the tester as well
as the current value of the voltage and frequency detected by the converter.
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Diagram of auto-test:

Overvoltage 59.S1

Autotest 59.51
Vac 10m Max 253. 0V

Vac 10m 253. OV
Vac Disat  253. 0V
T Disat 60 100 0ms

Overvoltage 59.52

Autotest 59.52

Vac Max 264, 5V
Vac 264. 5V
Vac Disat 264, 6V
T Disat 198ms

Undervoltage 27.S1

Autotest 27.51

Vac min 195. 5V
Vac 195, 5V
Vac Disat 195 4V
T Disat 1190ms

Undervoltage 27.S2

Autotest 27.52

Vac min 34. 5V
Vac 34. 5V
Vac Disat 31.4V
T Disat 196ms
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Autotest 81>.51

Overfrequency 81>S1

F max 00. 20Hz

Freq 50. 20H=

F Disat 50. 20Hz

T Disat 95ms
Overfrequency 81>S2

Autotest 81>.52

F max b1. b0H=

Freg 51. 50H=

F Disat 5l.50H=z

T Disat 98ms
Underfrequency 81<S1

Autotest 81<.51

F min 49, 80H=

Freqg 49. 80Hz

F Disat 49. 80Hz

T Disat 99ms
Underfrequency 81<S2

Autotest 81<.52

F min
Freg

F Disat
T Disat

47. b0Hz
47. 50Hz
47. 50Hz

O9Tms
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A.4.5 TABLE: Single fault tolerance P
Model HNS3000TL-1
Ambient temperature (°C) ......cooveieiiiiiiiiii el 25°C
No [ component test g
No. fault voltage (V) test time result

1 ISO Sggrtemsrg;lttu 360Vvdc- 3min Unit can’t operating, error massage: 1so

Relay(ALFG1) inverter P 230Vac Fault. No danger ,no hazard ,no fires

Monitoring Pinl to Pin2 short 360Vdc- Unit can’t operating, error massage:
2 |Relay - circuit before start 230Vac 3min Grid Relay Fault. No danger ,no

L(ALFG2) up inverter hazard ,no fires

Monitoring Pinl to Pin2 open 360Vdc- Unit can’t operating, error massage:
3 |Relay - circuit before start 230Vac 3min Grid Relay Fault. No danger ,no

L(ALFG2) up inverter hazard ,no fires

Monitoring Pin3 to Pin4 short 360Vdc- Unit can’t operating, error massage:
4 |Relay - circuit before start 230Vac 3min Grid Relay Fault. No danger ,no

L(ALFG2) up inverter hazard ,no fires

Monitoring Pin3 to Pin4 open 360Vdc- Unit can’t operating, error massage:
5 |Relay - circuit before start 230Vac 3min Grid Relay Fault. No danger ,no

L(ALFG2) up inverter hazard ,no fires

Monitoring Pinl to Pin2 short 360Vdc- Unit can’t operating, error massage:
6 |Relay - circuit before start 230Vac 3min Grid Relay Fault. No danger ,no

N(ALFG3) up inverter hazard ,no fires

Monitoring Pinl to Pin2 open 360Vdc- Unit can’t operating, error massage:
7 |Relay - circuit before start 230Vac 3min Grid Relay Fault. No danger ,no

N(ALFG3) up inverter hazard ,no fires

Monitoring Pin3 to Pin4 short 360Vdc- Unit can’t operating, error massage:
8 |Relay - circuit before start 230Vac 3min Grid Relay Fault. No danger ,no

N(ALFG3) up inverter hazard ,no fires

Monitoring Pin3 to Pin4 open 360Vdc- Unit can’t operating, error massage:
9 |Relay - circuit before start 230Vac 3min Grid Relay Fault. No danger ,no

N(ALFG3) up inverter hazard ,no fires

AC voltage g, ) Unit can’t operating, error massage:
10 [measure (Ijilrr::tirmz Short eé%%\\//ii 3min Grid Relay Fault. No danger ,no

(R113) hazard ,no fires

AC voltage P ) Unit can’t operating, error massage:
11 [measure P_|n1_P|n2 Short 360vdc 3min Grid Relay Fault. No danger ,no

circuit 230Vac !

(C34) hazard ,no fires

AC current P ) Unit can't operating, error message: Inv
12 | measure(C20 P_lnl_P|n2 S 360vdc 3min Over Current.No damage ,no

circuit 230Vac '
8) hazard ,no fire.
. . Unit shut down, error message: Grid

13 AC frequency Pin1-Pin2 S 360vdc- 3min Freq Fault.No damage ,no hazard ,no

measure(C20) | circuit 230Vac fire

DC current . . Unit shut down,error message: PV1
14 |measure(C24 Pin1-Pin2 Short 360vdc- 3min Over Current.no danger ,no hazard ,no

9) circuit 230Vac fire
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Pin1-Pin2 .
15 | Bus cap(C1) Short circuit 360Vdc- 3min Unit can not start-up, No damage, no
230Vac hazard, no fire.
before start up
o |Comarceus [pnssopen | anovee- | g, |ZIULIN BoTneee
CPU2(U15) circuit 230Vac ' ' ge,
hazard, no fire.
17 CPUL1 Failure - Pin 1-Pin2 360Vdc- 3min Unit shut down. No damage ,no
Power(C105) Short circuit 230Vac hazard ,no fire
18 CPUL1 Failure - |Pin 1-Pin2 360Vdc- 3min Unit can't operating,No damage ,no
Reset (C141) Short circuit 230Vac hazard ,no fire
Pin 5 Open 360Vvdc- . EEPROM read and write function is
19 | EEPROM(U20) circuit 230Vac 3min abnormal. No damage, no hazards.
Pin 6 Open 360Vvdc- . EEPROM read and write function is
20 | EEPROM(U20) circuit 230Vac 3min abnormal. No damage, no hazards.
Drive Plnl-P|n2 . 360Vdc- . Unit can not start-up, No damage, no
21 | optocoupler(u10) | Short ireuit | 5a04ya¢ 3min - hazard, no fire
P P before start up ' '
power tube P|n2—P|n3 . 360Vdc- . Unit can not start-up, No damage, no
22 Short circuit 3min !
Boost(Q2) before start up 230Vac hazard, no fire.
. - 360Vdc- . Unit normal operation, No danger ,no
23 | Diode(D54) Short circuit 230Vac 3min hazard .no fire
o4 |POWEr tube Pin1-Pin3 360Vdc- 3min Unit shut down, error massage: Self
IGBT(QA1) Short circuit 230Vac Lock.No danger ,no hazard ,no fire
. . Unit shut down, error message: Inv
power tube Pin2-Pin3 360Vdc- . '
25 IGBT(QAL) Short circuit 230Vac 3min hogf;rgu;fgﬁé'\lo damage ,no
. . Unit shut down, error message: Inv
power tube Pin2-Pin3 360Vdc- . '
26 IGBT(QA2) Short circuit 230Vac 3min hogfgrdcu;fgié'\lo damage ,no
- 360Vdc- . Unit shut down, error message: GFCI
27 | GFCl check(-) | Short circuit 230Vac 3min Fault.No damage ,no hazard ,no fire
Transformer . .
o8 short circuit tests g'r?olrfcﬁ)rlgji 360Vdc- 3min Unit can not start up, No damage, no
+20V(AF-SPS- b 230Vac hazard, no fire.
H1) efore start up
Transformer Pin15-Pinl16 .
29 |short circuit tests | Short circuit 263%\\//(;% 3min h);;t;gnnr;oarséart up, No damage, no
+8V(AF-SPS-H1) | before start up ' )
Transformer . .
short circuit tests P|n15-|?|n1_8 360Vvdc- . Unit can not start up, No damage, no
30 +12V(AF-SPS- Short circuit 230Vac 3min hazard, no fire
H1) before start up ’ :
Transformer Pin19-Pin20 .
31 |short circuit tests | Short circuit z%%\\//icc 3min Egigggnngoarséan up, No damage, no
+5V(AF-SPS-H1) | before start up ' )
Transformer . .
32 short circuit tests glr?ozr%grlgﬁs 360Vvdc- 3min Unit can not start up, No damage, no
+5.1V(AF-SPS- bef 230Vac hazard, no fire.
H1) efore start up
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Transformer . .
33 short circuit gwozr?cﬁrlgﬁfts 360Vdc- 3min Unit can not start up, No damage, no
tests -5V(AF- before start u 230Vac hazard, no fire.
SPS-H1) P
Transformer
short circuit Pin28-Pin29 .
34 |tests Short circuit 32%%\\//%% 3min tlfg;;(r:gnnr:)o;tirsetart up, No damage, no
+15V(AF- before start up ' |
SPS-H1)
power tube G-DShort 360Vdc- . SPS no output,no danger ,no
3 |MOS- circuit 230Vac 3min hazard ,no fire
SPS(Q2) ’
36 Output L to short circuit 360Vdc- 3min Unit shut down ,error message:Inv Over
N(--) 230Vac Current.No damage ,no hazard ,no fire
37 Output L to short circuit 360Vdc- 3min Unit shut down ,error message:Grid Volt
PE(--) 230Vac Fault.No damage ,no hazard ,no fire
38 Output N to short circuit 360Vvdc- 3min Unit shut down ,error message:Grid Volt
PE(--) 230Vac Fault.No damage ,no hazard ,no fire
360Vvdc- . _
39 [DC(--) -- 230Vac 3min Vac=0
360Vvdc- . B
40 |AC(-) - 230Vac 3min Vdc=0
Output . .
41 |overload(-) |overload 360Vdc- 3min Unit normal _operatlon,No damage ,no
230Vac hazard ,no fire
(110%)
Cooling
system failure |Put the unitto | 360Vdc- : 0
42 | Blanketing | box 230Vac 3min 1 hour power run at 80%
test(--)
Reverse 360Vdc- . Unit can not start up, no danger ,no
43 |PV+1oPV-() polarity 230Vac 3min hazard ,no fire
Output L - N(-- Reve_rse 360Vvdc- . Unit normal operation.No damage, no
44 polarity before 3min : : '
) 230Vac hazard, no fire.
start up
42 Power supply glr?oerclTrI(r:]Sft) 620Vdc- 3min Unit can not start up, No damage, no
+12V(T1) 230Vac hazard, no fire.
before start up
43 Power supply glr?;r%mi‘l 620Vdc- 3min Unit can not start up, No damage, no
+12V(T1) 230Vac hazard, no fire.
before start up
power tube G-D Short 620Vdc- . SPS no output, no danger ,no
44 |MOs- circuit 230Vac 3min hazard ,no fires
SPS(Q2) '

Supplementary information:
Tests performed under abnormal or fault conditions shall be tested with a source capable of 1,25t0 1,5
times the PCE rated maximum input current (Isc PV) for that input.
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A.4.7 TABLE: Climatic compatibility tests P
Model HNS3000TL-1
Climatic tests of unpowered equipment:

Temperature Relative humidity Standards Test time

70°C + 2°C - EN 60068-2-2 16h

40°C £ 2°C 93% + 3% EN 60068-2-78 4 days

-25°C £ 2°C - EN 60068-2-1 16h

-25°C -> +70°C = 2°C

EN 60068-2-14

3h @ -25°C, 3h @ +70°C

Climatic tests of powered equipment:

Temperature Relative humidity Standards Test time
60°C+ 2°C* -- EN 60068-2-2 16h
40°C + 2°C 93% + 3% EN 60068-2-78 4 days
-25°C £ 2°C -- EN 60068-2-1 16h

-25°C -> +60°C + 2°C*

EN 60068-2-14

3h @ -25°C, 3h @ +60°C

Note:

The unit is not allowed to be damaged while testing.

*If the PV inverter max operating temperature above 55°C, please use the max operating temperature in

the test.
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Temperature diagram of unpowered equipment:

Dry Heat
BO
T 60
®
=
o
a
,u_EJ 20
0
2023/7/1 2023/7/1 2023/7/1 2023/7/1 2023/7/2
B:14:22 12:24:27 16:34:22 20:44:22 0:54:22
Date/Time

Temperature diagram of unpowered equipment:

Damp Heat
100

80

&0

40

20

Temperature [°C]
Relative humidity [$RH]

0
2023/7/3 2023/7/3 2023/7/4 2023/7/5 2023/7/5 2023/7/6 2023/7/7

B:22:24  23:22:24  14:22:24  5:22:24 20:22:24  11:22:24 0 2:22:24
Date/Time

——TEmMperature s Hymidity
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Temperature diagram of unpowered equipment:

Cold

40

-20

Temperature [°C]
(=]

A0

2023/7/11 2023/7/11 2023/7/11 2023/7/11 2023/7/11 2023/7/11 2023/7/12

9:16:37 11:46:37 14:16:37 1646237  19:16:537 21:46:37 0:16:37
Date,/Time

Temperature diagram of unpowered equipment:

Change of Temperature

80
60
=)
oo
o 0
: ol
2
5
=% .
E L
'_
20 L
a0
2023/7/13 2023/7/13 2023/7/13 2023/7/13 2023/7/13
8:27:16 10:07:16 11:47:16 13:27:16 15:07:16

Date,/Time
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Temperature diagram of powered equipment:

Dry Heat

B0
'_G &0 Wmmm
v
=
o
|U_E-' 20

0

2023/7/15 2023/7/15 2023/7/15 2023/7/15 2023/7/16 2023/7/16 2023/7/16

1530015 1B:00:15  20:30:15 23:00:15 1:530:15 4:00:15 6:30:15
Date/Time

Temperature diagram of powered equipment:

Damp Heat
120
100
BO
&0
a0
20

0
2023/7/17 2023/7/17 2023/7/18 2023/7/19 2023/7/1% 2023/7/20 2023/7/21

Temperature [°C]
Relative humidity [$6RH]

B:51:22 23:51:22 14:51:22 5:51:22 20:51:22 11:51:22 2:51:22
Date/Time

——TEMpErature sy midity

TRF No. CEI 0-21_V3.0



Page 34 of 158 Report No.: 6170209.50

CElI 0-21
Clause |Requirement - Test Result - Remark Verdict
Temperature diagram of powered equipment:
Cold
-5
-10
-15

Temperature [°C]

-25 W

-30

2023/7/23 2023/7/23 2023/7/23 2023/7/23 2023/7/23 2023/7/23 2023/7/24

9:50:59 122059 145059 1722059 195059 2222059 05059
Date,/Time

Temperature diagram of powered equipment:

Change of Temperature

100
BOD
E 60
Zoan
% 10
s 20
a
E o0
|_
-20
-40
2023/7/25 2023/7/25 2023/7/25 2023/7/25 2023/7/25
B:31:42 10:11:42 115142 13:31:42 15:11:42

Date,/Time
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A.4.8 TABLE: Insulation tests (CEl EN 60255-5) P
Model HNS3000TL-1

Location Test voltage Result
Rigidity of electricity:
AC to PE 2 kVac / 2,8kVvdc P
DC to PE 2 kVac / 2,8kVvdc P
AC to communication port 2 kvac / 2,8kVvdc P
DC to communication port 2 kvac / 2,8kVvdc P
Impulse test:
AC to PE 5 kV (1,2/50us) P
DC to PE 5 kV (1,2/50us) P
AC to communication port 5 kV (1,2/50ps) P
DC to communication port 5 kV (1,2/50pus) P
Measurement of the insulation resistance:
AC to PE >100 MQ at 500 Vdc P
DC to PE >100 MQ at 500 Vdc P
AC to communication port >100 MQ at 500 Vdc P
DC to communication port >100 MQ at 500 Vdc P
Note:
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A.4.9 TABLE: Test for the overload capacity of measuring circuits P
Model HNS3000TL-1
Voltage Test time Result:

2130%Un permanent P

2150%Un 1s P
Note:
The unit is not allowed to be damaged while testing. The measurement circuit must show after the test the
same values like befor the test.
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A.4.11 TABLE: Automatic mechanism to prevent current imbalance during production P
Model | HNS3000TL-1
Test No. 1
Imbalance of power: Test time: Limit:
6kW<P<10kW 30min max. 30 min
Test No.2
Imbalance of power: Test time: Limit:
P>10kwW 1min max. 1 min
Note:
Test No.1

- System operating at its nominal conditions;

- Creation of a permanent artificial imbalance greater than 6 kW and less than 10 kW ;

- Checking the disconnection of the entire production system using the interface device (DDI) within a
maximum time of 30 min.

Test No.2:

- System operating at its nominal conditions;

- Creation of a permanent artificial imbalance greater than 10 kW ;

- Checking the disconnection of the entire production system using the interface device (DDI) within a
maximum time of 1 min.
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E)'l a)/ TABLE: Harmonic current emission P

Model HNS3000TL-1

X CEI EN 61000-3-2
X CEI EN 61000-3-12

X Ambient temperature
X -25°C temperature
X] +60°C temperature

X 100% Pn
X 66% P
X 33% P,

Note:

*If the EUT operating temperature out of -10°C to 55°C, please use the upper and lower operating

temperature limit in the test (such as -25°C / +60°C).
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B.1 a) Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

25°C, 100% P, power condition:

Model HNS3000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.054 - - 1.080
3rd 0.102 - - 2.300
4th 0.024 -- - 0.430
5th 0.075 -- - 1.140
6th 0.003 - - 0.300
7th 0.025 -- - 0.770
8th 0.008 - - 0.230
9th 0.017 - - 0.400
10th 0.004 -- - 0.184
11th 0.014 - - 0.330
12th 0.007 - - 0.153
13th 0.013 -- - 0.210
14th 0.006 -- - 0.131
15th 0.009 -- - 0.150
16th 0.004 -- - 0.115
17th 0.011 -- - 0.132
18th 0.008 -- - 0.102
19th 0.010 -- - 0.118
20th 0.007 -- - 0.092
21th 0.011 -- - 0.107
22th 0.005 -- - 0.084
23th 0.012 -- - 0.098
24th 0.010 -- - 0.077
25th 0.008 -- - 0.090
26th 0.009 -- - 0.071
27th 0.012 -- - 0.083
28th 0.005 -- - 0.066
29th 0.009 -- - 0.078
30th 0.007 -- - 0.061
31th 0.011 -- - 0.073
32th 0.005 -- - 0.058
33th 0.009 -- - 0.068
34th 0.005 -- - 0.054
35th 0.010 -- - 0.064
36th 0.005 -- - 0.051
37th 0.011 -- - 0.061
38th 0.005 -- - 0.048
39th 0.009 -- - 0.058
40th 0.004 -- - 0.046
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B.1 a) Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

-25°C, 100% P, power condition:

Model HNS3000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.051 - - 1.080
3rd 0.102 - - 2.300
4th 0.022 - - 0.430
5th 0.076 - - 1.140
6th 0.004 - - 0.300
7th 0.025 - - 0.770
8th 0.007 - - 0.230
9th 0.017 - - 0.400
10th 0.004 - - 0.184
11th 0.014 - - 0.330
12th 0.007 - - 0.153
13th 0.013 - - 0.210
14th 0.006 -- - 0.131
15th 0.009 -- - 0.150
16th 0.005 -- - 0.115
17th 0.011 -- - 0.132
18th 0.008 -- - 0.102
19th 0.011 -- - 0.118
20th 0.007 -- - 0.092
21th 0.011 -- - 0.107
22th 0.005 -- - 0.084
23th 0.012 -- - 0.098
24th 0.010 -- - 0.077
25th 0.009 -- - 0.090
26th 0.009 -- - 0.071
27th 0.011 -- - 0.083
28th 0.006 -- - 0.066
29th 0.009 -- - 0.078
30th 0.007 -- - 0.061
31th 0.011 -- - 0.073
32th 0.005 -- - 0.058
33th 0.009 -- - 0.068
34th 0.005 -- - 0.054
35th 0.010 -- - 0.064
36th 0.005 -- - 0.051
37th 0.011 -- - 0.061
38th 0.005 -- - 0.048
39th 0.008 -- - 0.058
40th 0.005 -- - 0.046

TRF No. CEI 0-21_V3.0



Page 41 of 158

Report No.: 6170209.50

CEl 0-21

Clause Requirement - Test Result - Remark Verdict

B.1 a) Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

60°C, 100% P, power condition:

Model HNS3000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.052 - - 1.080
3rd 0.101 - - 2.300
4th 0.024 - - 0.430
5th 0.075 - - 1.140
6th 0.004 - - 0.300
7th 0.024 - - 0.770
8th 0.007 - - 0.230
9th 0.018 - - 0.400
10th 0.004 - - 0.184
11th 0.013 - - 0.330
12th 0.006 - - 0.153
13th 0.013 - - 0.210
14th 0.006 - - 0.131
15th 0.009 - - 0.150
16th 0.004 - - 0.115
17th 0.011 - - 0.132
18th 0.007 - - 0.102
19th 0.010 - - 0.118
20th 0.007 - - 0.092
21th 0.010 - - 0.107
22th 0.005 - - 0.084
23th 0.011 - - 0.098
24th 0.010 - - 0.077
25th 0.008 - - 0.090
26th 0.009 - - 0.071
27th 0.011 - - 0.083
28th 0.005 - - 0.066
29th 0.009 - - 0.078
30th 0.006 - - 0.061
3lth 0.011 - - 0.073
32th 0.005 - - 0.058
33th 0.008 - - 0.068
34th 0.005 - - 0.054
35th 0.010 - - 0.064
36th 0.005 - - 0.051
37th 0.011 - - 0.061
38th 0.005 - - 0.048
39th 0.008 - - 0.058
40th 0.005 - - 0.046
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B.1 a) Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

25°C, 66% P, power condition:

Model HNS3000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.038 - - 1.080
3rd 0.065 - - 2.300
4th 0.022 -- - 0.430
5th 0.026 -- - 1.140
6th 0.004 - - 0.300
7th 0.019 -- - 0.770
8th 0.007 - - 0.230
9th 0.011 - - 0.400
10th 0.004 -- - 0.184
11th 0.010 - - 0.330
12th 0.007 - - 0.153
13th 0.013 -- - 0.210
14th 0.006 -- - 0.131
15th 0.012 -- - 0.150
16th 0.004 -- - 0.115
17th 0.008 -- - 0.132
18th 0.007 -- - 0.102
19th 0.011 -- - 0.118
20th 0.007 -- - 0.092
21th 0.012 -- - 0.107
22th 0.005 -- - 0.084
23th 0.007 -- - 0.098
24th 0.006 -- - 0.077
25th 0.012 -- - 0.090
26th 0.006 -- - 0.071
27th 0.012 -- - 0.083
28th 0.003 -- - 0.066
29th 0.009 -- - 0.078
30th 0.004 -- - 0.061
31th 0.013 -- - 0.073
32th 0.005 -- - 0.058
33th 0.007 -- - 0.068
34th 0.003 -- - 0.054
35th 0.006 -- - 0.064
36th 0.003 -- - 0.051
37th 0.009 -- - 0.061
38th 0.003 -- - 0.048
39th 0.006 -- - 0.058
40th 0.003 -- - 0.046
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B.1 a) Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

-25°C, 66% P, power condition:

Model HNS3000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.039 - - 1.080
3rd 0.064 - - 2.300
4th 0.020 - - 0.430
5th 0.027 -- - 1.140
6th 0.004 - - 0.300
7th 0.019 -- - 0.770
8th 0.007 - - 0.230
9th 0.011 - - 0.400
10th 0.004 -- - 0.184
11th 0.010 - - 0.330
12th 0.007 - - 0.153
13th 0.013 -- - 0.210
14th 0.006 -- - 0.131
15th 0.012 -- - 0.150
16th 0.004 -- - 0.115
17th 0.008 -- - 0.132
18th 0.007 -- - 0.102
19th 0.011 -- - 0.118
20th 0.008 -- - 0.092
21th 0.012 -- - 0.107
22th 0.005 -- - 0.084
23th 0.007 -- - 0.098
24th 0.005 -- - 0.077
25th 0.012 -- - 0.090
26th 0.005 -- - 0.071
27th 0.011 -- - 0.083
28th 0.003 -- - 0.066
29th 0.009 -- - 0.078
30th 0.004 -- - 0.061
31th 0.012 -- - 0.073
32th 0.005 -- - 0.058
33th 0.007 -- - 0.068
34th 0.003 -- - 0.054
35th 0.006 -- - 0.064
36th 0.003 -- - 0.051
37th 0.009 -- - 0.061
38th 0.003 -- - 0.048
39th 0.006 -- - 0.058
40th 0.003 -- - 0.046
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B.1 a) Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

60°C, 66% P, power condition:

Model HNS3000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.037 - - 1.080
3rd 0.065 - - 2.300
4th 0.021 - - 0.430
5th 0.027 - - 1.140
6th 0.004 - - 0.300
7th 0.019 - - 0.770
8th 0.007 - - 0.230
9th 0.011 - - 0.400
10th 0.004 - - 0.184
11th 0.009 - - 0.330
12th 0.007 - - 0.153
13th 0.014 - - 0.210
14th 0.007 - - 0.131
15th 0.012 - - 0.150
16th 0.004 - - 0.115
17th 0.008 - - 0.132
18th 0.007 - - 0.102
19th 0.011 - - 0.118
20th 0.008 - - 0.092
21th 0.012 - - 0.107
22th 0.006 - - 0.084
23th 0.007 - - 0.098
24th 0.005 - - 0.077
25th 0.012 - - 0.090
26th 0.006 - - 0.071
27th 0.011 - - 0.083
28th 0.003 - - 0.066
29th 0.009 - - 0.078
30th 0.004 - - 0.061
3lth 0.013 - - 0.073
32th 0.005 - - 0.058
33th 0.007 - - 0.068
34th 0.003 - - 0.054
35th 0.006 - - 0.064
36th 0.003 - - 0.051
37th 0.009 - - 0.061
38th 0.003 - - 0.048
39th 0.006 - - 0.058
40th 0.003 - - 0.046
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Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

25°C, 33% P, power condition:

Model HNS3000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.034 - - 1.080
3rd 0.093 - - 2.300
4th 0.019 - - 0.430
5th 0.014 - - 1.140
6th 0.005 - -- 0.300
7th 0.008 - - 0.770
8th 0.005 - - 0.230
9th 0.006 - - 0.400
10th 0.004 - - 0.184
11th 0.010 - -- 0.330
12th 0.007 - - 0.153
13th 0.007 - - 0.210
14th 0.005 - - 0.131
15th 0.013 - - 0.150
16th 0.003 - - 0.115
17th 0.004 - - 0.132
18th 0.007 - - 0.102
19th 0.010 - - 0.118
20th 0.005 - - 0.092
21th 0.014 - - 0.107
22th 0.002 - - 0.084
23th 0.003 - - 0.098
24th 0.006 - - 0.077
25th 0.011 - - 0.090
26th 0.005 - - 0.071
27th 0.009 - - 0.083
28th 0.002 - - 0.066
29th 0.004 - - 0.078
30th 0.004 - - 0.061
31th 0.009 - -- 0.073
32th 0.004 - -- 0.058
33th 0.004 - -- 0.068
34th 0.002 - -- 0.054
35th 0.005 - -- 0.064
36th 0.002 - - 0.051
37th 0.007 - - 0.061
38th 0.002 - - 0.048
39th 0.004 - - 0.058
40th 0.002 - - 0.046
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Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

-25°C, 33% P, power condition:

Model HNS3000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.035 - - 1.080
3rd 0.093 - - 2.300
4th 0.018 - - 0.430
5th 0.014 - - 1.140
6th 0.005 - -- 0.300
7th 0.008 - - 0.770
8th 0.005 - - 0.230
9th 0.006 - - 0.400
10th 0.004 - - 0.184
11th 0.010 - -- 0.330
12th 0.007 - - 0.153
13th 0.007 - - 0.210
14th 0.005 - - 0.131
15th 0.013 - - 0.150
16th 0.003 - - 0.115
17th 0.004 - - 0.132
18th 0.007 - - 0.102
19th 0.010 - - 0.118
20th 0.005 - - 0.092
21th 0.014 - - 0.107
22th 0.002 - - 0.084
23th 0.002 - - 0.098
24th 0.006 - - 0.077
25th 0.011 - - 0.090
26th 0.005 - - 0.071
27th 0.009 - - 0.083
28th 0.002 - - 0.066
29th 0.004 - - 0.078
30th 0.004 - - 0.061
31th 0.009 - -- 0.073
32th 0.004 - -- 0.058
33th 0.004 - -- 0.068
34th 0.002 - -- 0.054
35th 0.005 - -- 0.064
36th 0.002 - - 0.051
37th 0.007 - - 0.061
38th 0.002 - - 0.048
39th 0.004 - - 0.058
40th 0.002 - - 0.046
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B.1 a) Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

60°C, 33% P, power condition:

Model HNS3000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.035 - - 1.080
3rd 0.095 - - 2.300
4th 0.019 - - 0.430
5th 0.014 - - 1.140
6th 0.004 - - 0.300
7th 0.009 - - 0.770
8th 0.005 - - 0.230
9th 0.006 - - 0.400
10th 0.004 - - 0.184
11th 0.010 - - 0.330
12th 0.008 - - 0.153
13th 0.007 - - 0.210
14th 0.006 - - 0.131
15th 0.014 - - 0.150
16th 0.003 - - 0.115
17th 0.004 - - 0.132
18th 0.007 - - 0.102
19th 0.010 - - 0.118
20th 0.005 - - 0.092
21th 0.014 - - 0.107
22th 0.003 - - 0.084
23th 0.003 - - 0.098
24th 0.006 - - 0.077
25th 0.011 - - 0.090
26th 0.005 - - 0.071
27th 0.010 - - 0.083
28th 0.002 - - 0.066
29th 0.005 - - 0.078
30th 0.004 - - 0.061
3lth 0.010 - - 0.073
32th 0.004 - - 0.058
33th 0.005 - - 0.068
34th 0.002 - - 0.054
35th 0.005 - - 0.064
36th 0.002 - - 0.051
37th 0.007 - - 0.061
38th 0.002 - - 0.048
39th 0.004 - - 0.058
40th 0.002 - - 0.046
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B.1 a) Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

25°C, 100% P, power condition:

Model HNS1000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.033 - - 1.080
3rd 0.093 - - 2.300
4th 0.019 - - 0.430
5th 0.014 -- - 1.140
6th 0.005 - - 0.300
7th 0.008 - - 0.770
8th 0.005 - - 0.230
9th 0.006 - - 0.400
10th 0.004 -- - 0.184
11th 0.010 - - 0.330
12th 0.007 - - 0.153
13th 0.007 -- - 0.210
14th 0.005 -- - 0.131
15th 0.013 -- - 0.150
16th 0.003 -- - 0.115
17th 0.004 -- - 0.132
18th 0.007 -- - 0.102
19th 0.010 -- - 0.118
20th 0.005 -- - 0.092
21th 0.014 -- - 0.107
22th 0.002 -- - 0.084
23th 0.003 -- - 0.098
24th 0.006 -- - 0.077
25th 0.011 -- - 0.090
26th 0.005 -- - 0.071
27th 0.009 -- - 0.083
28th 0.002 -- - 0.066
29th 0.004 -- - 0.078
30th 0.004 -- - 0.061
31th 0.009 -- - 0.073
32th 0.004 -- - 0.058
33th 0.004 -- - 0.068
34th 0.002 -- - 0.054
35th 0.005 -- - 0.064
36th 0.002 -- - 0.051
37th 0.007 -- - 0.061
38th 0.002 -- - 0.048
39th 0.004 -- - 0.058
40th 0.002 -- - 0.046
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B.1 a) Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

-25°C, 100% P, power condition:

Model HNS1000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.035 - - 1.080
3rd 0.094 - - 2.300
4th 0.019 - - 0.430
5th 0.014 - - 1.140
6th 0.005 - - 0.300
7th 0.009 - - 0.770
8th 0.005 - - 0.230
9th 0.006 - - 0.400
10th 0.004 - - 0.184
11th 0.010 - - 0.330
12th 0.007 - - 0.153
13th 0.007 - - 0.210
14th 0.006 -- - 0.131
15th 0.013 -- - 0.150
16th 0.003 -- - 0.115
17th 0.004 -- - 0.132
18th 0.007 -- - 0.102
19th 0.010 -- - 0.118
20th 0.005 -- - 0.092
21th 0.014 -- - 0.107
22th 0.003 -- - 0.084
23th 0.003 -- - 0.098
24th 0.006 -- - 0.077
25th 0.011 -- - 0.090
26th 0.005 -- - 0.071
27th 0.009 -- - 0.083
28th 0.002 -- - 0.066
29th 0.004 -- - 0.078
30th 0.004 -- - 0.061
31th 0.009 -- - 0.073
32th 0.004 -- - 0.058
33th 0.004 -- - 0.068
34th 0.002 -- - 0.054
35th 0.005 -- - 0.064
36th 0.002 -- - 0.051
37th 0.007 -- - 0.061
38th 0.002 -- - 0.048
39th 0.004 -- - 0.058
40th 0.002 -- - 0.046
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B.1 a) Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

60°C, 100% P, power condition:

Model HNS1000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.034 - - 1.080
3rd 0.094 - - 2.300
4th 0.018 - - 0.430
5th 0.014 - - 1.140
6th 0.005 - - 0.300
7th 0.008 - - 0.770
8th 0.005 - - 0.230
9th 0.006 - - 0.400
10th 0.004 - - 0.184
11th 0.011 - - 0.330
12th 0.007 - - 0.153
13th 0.007 - - 0.210
14th 0.006 -- - 0.131
15th 0.013 -- - 0.150
16th 0.003 -- - 0.115
17th 0.004 -- - 0.132
18th 0.007 -- - 0.102
19th 0.010 -- - 0.118
20th 0.005 -- - 0.092
21th 0.014 -- - 0.107
22th 0.003 -- - 0.084
23th 0.003 -- - 0.098
24th 0.006 -- - 0.077
25th 0.011 -- - 0.090
26th 0.005 -- - 0.071
27th 0.009 -- - 0.083
28th 0.002 -- - 0.066
29th 0.004 -- - 0.078
30th 0.004 -- - 0.061
31th 0.009 -- - 0.073
32th 0.004 -- - 0.058
33th 0.004 -- - 0.068
34th 0.002 -- - 0.054
35th 0.005 -- - 0.064
36th 0.002 -- - 0.051
37th 0.007 -- - 0.061
38th 0.002 -- - 0.048
39th 0.004 -- - 0.058
40th 0.002 -- - 0.046
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B.1 a) Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

25°C, 66% P, power condition:

Model HNS1000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.031 - - 1.080
3rd 0.103 - - 2.300
4th 0.016 - - 0.430
5th 0.016 -- - 1.140
6th 0.005 - - 0.300
7th 0.013 -- - 0.770
8th 0.005 - - 0.230
9th 0.009 - - 0.400
10th 0.005 - - 0.184
11th 0.006 - - 0.330
12th 0.006 - - 0.153
13th 0.012 -- - 0.210
14th 0.007 -- - 0.131
15th 0.020 -- - 0.150
16th 0.003 -- - 0.115
17th 0.008 -- - 0.132
18th 0.005 -- - 0.102
19th 0.010 -- - 0.118
20th 0.004 -- - 0.092
21th 0.014 -- - 0.107
22th 0.003 -- - 0.084
23th 0.006 -- - 0.098
24th 0.004 -- - 0.077
25th 0.010 -- - 0.090
26th 0.004 -- - 0.071
27th 0.008 -- - 0.083
28th 0.002 -- - 0.066
29th 0.006 -- - 0.078
30th 0.004 -- - 0.061
31th 0.007 -- - 0.073
32th 0.003 -- - 0.058
33th 0.004 -- - 0.068
34th 0.002 -- - 0.054
35th 0.006 -- - 0.064
36th 0.002 -- - 0.051
37th 0.005 -- - 0.061
38th 0.002 -- - 0.048
39th 0.004 -- - 0.058
40th 0.002 -- - 0.046
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B.1 a) Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

-25°C, 66% P, power condition:

Model HNS1000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.034 - - 1.080
3rd 0.102 - - 2.300
4th 0.017 -- - 0.430
5th 0.016 -- - 1.140
6th 0.005 - - 0.300
7th 0.013 -- - 0.770
8th 0.005 - - 0.230
9th 0.009 - - 0.400
10th 0.005 - - 0.184
11th 0.007 - - 0.330
12th 0.006 - - 0.153
13th 0.012 -- - 0.210
14th 0.007 -- - 0.131
15th 0.020 -- - 0.150
16th 0.003 -- - 0.115
17th 0.008 -- - 0.132
18th 0.005 -- - 0.102
19th 0.010 -- - 0.118
20th 0.004 -- - 0.092
21th 0.014 -- - 0.107
22th 0.003 -- - 0.084
23th 0.006 -- - 0.098
24th 0.004 -- - 0.077
25th 0.010 -- - 0.090
26th 0.004 -- - 0.071
27th 0.008 -- - 0.083
28th 0.002 -- - 0.066
29th 0.006 -- - 0.078
30th 0.004 -- - 0.061
31th 0.007 -- - 0.073
32th 0.003 -- - 0.058
33th 0.004 -- - 0.068
34th 0.002 -- - 0.054
35th 0.006 -- - 0.064
36th 0.002 -- - 0.051
37th 0.005 -- - 0.061
38th 0.002 -- - 0.048
39th 0.004 -- - 0.058
40th 0.002 -- - 0.046
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Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

60°C, 66% P, power condition:

Model HNS1000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.031 - - 1.080
3rd 0.103 - - 2.300
4th 0.016 - - 0.430
5th 0.017 - - 1.140
6th 0.005 - -- 0.300
7th 0.013 - - 0.770
8th 0.005 - -- 0.230
9th 0.009 - -- 0.400
10th 0.005 - - 0.184
11th 0.006 - -- 0.330
12th 0.007 - - 0.153
13th 0.012 - - 0.210
14th 0.007 - -- 0.131
15th 0.020 - -- 0.150
16th 0.003 - -- 0.115
17th 0.007 - -- 0.132
18th 0.005 - -- 0.102
19th 0.010 - -- 0.118
20th 0.004 - -- 0.092
21th 0.014 - -- 0.107
22th 0.003 - -- 0.084
23th 0.006 - -- 0.098
24th 0.004 - -- 0.077
25th 0.010 - -- 0.090
26th 0.004 - -- 0.071
27th 0.008 - -- 0.083
28th 0.002 - -- 0.066
29th 0.006 - -- 0.078
30th 0.004 - -- 0.061
31th 0.007 - -- 0.073
32th 0.003 - -- 0.058
33th 0.004 - -- 0.068
34th 0.002 - -- 0.054
35th 0.006 - -- 0.064
36th 0.002 - -- 0.051
37th 0.005 - -- 0.061
38th 0.002 - -- 0.048
39th 0.004 - -- 0.058
40th 0.002 - -- 0.046

TRF No. CEI 0-21_V3.0



Page 54 of 158

Report No.: 6170209.50

CEl 0-21

Clause Requirement - Test Result - Remark Verdict

Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

25°C, 33% P, power condition:

Model HNS1000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.028 - - 1.080
3rd 0.071 - - 2.300
4th 0.017 - - 0.430
5th 0.044 - - 1.140
6th 0.009 - -- 0.300
7th 0.037 - - 0.770
8th 0.007 - - 0.230
9th 0.028 - - 0.400
10th 0.005 - - 0.184
11th 0.014 - - 0.330
12th 0.004 - - 0.153
13th 0.010 - - 0.210
14th 0.006 - - 0.131
15th 0.019 - - 0.150
16th 0.003 - - 0.115
17th 0.015 - - 0.132
18th 0.003 - - 0.102
19th 0.015 - - 0.118
20th 0.003 - - 0.092
21th 0.011 - - 0.107
22th 0.002 - - 0.084
23th 0.007 - - 0.098
24th 0.003 - - 0.077
25th 0.010 - - 0.090
26th 0.003 - - 0.071
27th 0.009 - - 0.083
28th 0.002 - - 0.066
29th 0.008 - - 0.078
30th 0.003 - - 0.061
31th 0.005 - -- 0.073
32th 0.002 - -- 0.058
33th 0.004 - -- 0.068
34th 0.002 - -- 0.054
35th 0.006 - -- 0.064
36th 0.002 - - 0.051
37th 0.004 - - 0.061
38th 0.002 - - 0.048
39th 0.005 - - 0.058
40th 0.002 - - 0.046
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B.1 a) Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

-25°C, 33% P, power condition:

Model HNS1000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.027 -- - 1.080
3rd 0.070 - - 2.300
4th 0.017 -- - 0.430
5th 0.044 -- - 1.140
6th 0.009 - - 0.300
7th 0.037 -- - 0.770
8th 0.006 - - 0.230
9th 0.028 - - 0.400
10th 0.005 - - 0.184
11th 0.014 - - 0.330
12th 0.004 - - 0.153
13th 0.010 -- - 0.210
14th 0.006 -- - 0.131
15th 0.019 -- - 0.150
16th 0.003 -- - 0.115
17th 0.015 -- - 0.132
18th 0.003 -- - 0.102
19th 0.014 -- - 0.118
20th 0.003 -- - 0.092
21th 0.012 -- - 0.107
22th 0.002 -- - 0.084
23th 0.007 -- - 0.098
24th 0.003 -- - 0.077
25th 0.010 -- - 0.090
26th 0.003 -- - 0.071
27th 0.009 -- - 0.083
28th 0.002 -- - 0.066
29th 0.008 -- - 0.078
30th 0.003 -- - 0.061
31th 0.005 -- - 0.073
32th 0.002 -- - 0.058
33th 0.004 -- - 0.068
34th 0.002 -- - 0.054
35th 0.006 -- - 0.064
36th 0.002 -- - 0.051
37th 0.004 -- - 0.061
38th 0.002 -- - 0.048
39th 0.005 -- - 0.058
40th 0.002 -- - 0.046
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B.1 a) Harmonics measurement under test condition 25°C /-25°C / 60°C (CEI EN 61000-3-2)

60°C, 33% P, power condition:

Model HNS1000TL-1

Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)

2nd 0.028 - - 1.080
3rd 0.071 - - 2.300
4th 0.018 - - 0.430
5th 0.044 - - 1.140
6th 0.009 - - 0.300
7th 0.037 - - 0.770
8th 0.006 - - 0.230
9th 0.028 - - 0.400
10th 0.005 - - 0.184
11th 0.014 - - 0.330
12th 0.004 - - 0.153
13th 0.010 - - 0.210
14th 0.006 - - 0.131
15th 0.019 - - 0.150
16th 0.003 - - 0.115
17th 0.015 - - 0.132
18th 0.003 - - 0.102
19th 0.015 - - 0.118
20th 0.003 - - 0.092
21th 0.011 - - 0.107
22th 0.002 - - 0.084
23th 0.007 - - 0.098
24th 0.003 - - 0.077
25th 0.010 - - 0.090
26th 0.003 - - 0.071
27th 0.009 - - 0.083
28th 0.002 - - 0.066
29th 0.007 - - 0.078
30th 0.003 - - 0.061
3lth 0.005 - - 0.073
32th 0.002 - - 0.058
33th 0.004 - - 0.068
34th 0.002 - - 0.054
35th 0.006 - - 0.064
36th 0.002 - - 0.051
37th 0.004 - - 0.061
38th 0.002 - - 0.048
39th 0.005 - - 0.058
40th 0.002 - - 0.046
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B1 c) TABLE: Flicker emission P
Model HNS3000TL-1
Normal ambient
. . . Result:
Output power: Flicker limits according to*:
PIt Pst dc%
33% EN61000-3-3 / EN61000-3-11 0.235 0.275 0.035
66% EN61000-3-3 / EN61000-3-11 0.224 0.271 0.040
100% EN61000-3-3 / EN61000-3-11 0.230 0.284 0.031
Minimum ambient rating or -25°C
. . . Result:
Output power: Flicker limits according to*:
PIt Pst dc%
33% EN61000-3-3 / EN61000-3-11 0.221 0.282 0.037
66% EN61000-3-3 / EN61000-3-11 0.226 0.274 0.039
100% EN61000-3-3 / EN61000-3-11 0.225 0.275 0.039
Maximum ambient rating or 60°C
) o ) Result:
Output power: Flicker limits according to*:
PIt Pst dc%
33% EN61000-3-3 / EN61000-3-11 0.207 0.277 0.033
66% EN61000-3-3 / EN61000-3-11 0.222 0.263 0.040
100% EN61000-3-3 / EN61000-3-11 0.223 0.278 0.036
Note:
* Mains Impedance according EN61000-3-3 / EN61000-3-11: Rmax = Q; jXmax= Q @50Hz (|Zmax| = Q)
Calculation of the maximum permissible grid impedance at the point of common coupling based on dc:
Zmax = Zret * 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.
If the EUT operating temperature out of -10°C to 55°C, please use the upper and lower operating
temperature limit in the test (such as -25°C / +60°C).

TRF No. CEI 0-21_V3.0




Page 58 of 158 Report No.: 6170209.50
CEl 0-21

Clause Requirement - Test Result - Remark Verdict

[ [ el | omady | omy | es | Pt |

o
o

LTI 1 I 1] AT I VR ]
o o Mo o b o o

o
o

Pa:
=
P
P
=
=
=)
P
P
P
=)
Pa:

1]

1] lﬂ (7 N N N v NN 1 N T/ IO 1 B ' B 1 | lﬂ
LU/ I A 4 O O AN |+ B TN 1 SO |+ O IO B 1]
o
1] l}'.l 0w W wmwwm MWW W W l}'.l
wmijwm M M W W w ommwm ;oM W
i lﬂ m wm wmwmm ;MW w nWm lﬂ
mlio o m W w oo !
I)' 1] lﬂ (7 N N N v NN 1 N T/ IO 1 B ' B 1 | lﬂ
LU/ I A 4 O O AN |+ B TN 1 SO |+ O IO B 1]

b
b
2
T.l

IS N N N Y N N [

TRF No. CEI 0-21_V3.0



Page 59 of 158 Report No.: 6170209.50

CEl 0-21
Clause Requirement - Test Result - Remark Verdict
B.1.1 TABLE: Conditions of connection, reconnection and gradual power supply P
Model HNS3000TL-1
Test:

Power meter measurment-data:

Sample-Rate: 0.2s

Sample time: 6400

Voltage conditons

a) Out of voltage range

84% U, for 30s 111% U for 30s

Connection:

No connection No connection

Limit

No connection allowed

b) In voltage range at start-up

85% Un< U <110% Un

Reconnection time [s]

34.4 35.4

Limit: Reconnection after 30s
Gradient schould be recorded for at least 300s until the inverter has the
Gradient: full output power. Max gradient: 20%Pn/min

For recorded gradient see diagram underneath

¢) In voltage range after voltage
failture

85% Un< U <110% Un

Reconnection time [s]

304.4 304.2

Limit: Reconnection after 300s
Gradient schould be recorded for at least 300s until the inverter has the
Gradient: full output power. Max gradient: 20%Pn/min

For recorded gradient see diagram underneath

Frequency conditions

d) Out of frequency range

49.88 + 0.01 50.12 + 0.01

Connection:

No connection No connection

Limit

No connection allowed

e) In frequency range at start-up

49,90 Hz < f< 50,10

Reconnection time [s]

34.6 34.6

Limit: Reconnection after 30s
Gradient schould be recorded for at least 300s until the inverter has the
Gradient: full output power. Max gradient: 20%Pn/min

For recorded gradient see diagram underneath

f) In frequency range after
frequency failture

49.90 Hz < f < 50.10

Reconnection time [s]

305.2 305.6

Limit: Reconnection after 300s
Gradient schould be recorded for at least 300s until the inverter has the
Gradient: full output power. Max gradient: 20%Pn/min

For recorded gradient see diagram underneath
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Changable reconnection
conditions:

Frequency range: 49Hz-51Hz in
0.05Hz steps
(default value: 49.90 and 50.10Hz)

Reconnection time range: 0-900s in
steps of 5s
(default value: 300s)

Test:

Test condition b) and c): voltage within the limits of 85% to 110%Un
Test condition e€) and f): frequency within the limits of 49.90Hz to 50.10Hz
Max deviation of the gradient: +2.5%Pn
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B1222 TABLE: Reactive power capability - Inverter in systems with total capacity =
greater than 11.08 kW
Model | HNS3000TL-1
TABLE: Reactive power production with set point Q =0
S—— Active Power Reactive Power DC Power Power Factor
W p.u. VAr p.u. W p.u. Cos ¢
0% -10%(*) 237 7.90% 67 2.23% 248 8.27% 0.9627
10% -20%(**) 545 18.17% 67 2.23% 569 18.97% 0.9925
20% -30% 843 28.10% 66 2.20% 877 29.23% | 0.9969
30% -40% 1157 38.57% 69 2.30% 1201 | 4003% | 0.9982
40% -50% 1461 48.70% 61 2.03% 1521 | 5070% | 0.9989
50% -60% 1765 58.83% 67 2.23% 1805 | g017% | 0.9976
60% -70% 2064 68.80% 65 2.17% 2126 | 70.87% | 0.9979
70% -80% 2367 78.90% 63 2.10% 2481 | 8270% | 0.9996
80% -90% 2667 88.90% 63 2.10% 2772 | 92.400% | 0.9997
90% -100%(***) 3042 101.40% 62 2.07% 3174 | 105.80% | 0.9998

TABLE: Reactive power production with set point Q = -Qmax (>11.08 kW) or cos ¢ =-0.9 (< 11.08 kW)

N Active Power Reactive Power DC Power Power Factor
w p.u. VAr p.u. W p.u. Cos o
0% -10%(*) 237 7.90% 67 2.23% 246 8.20% 0.9623
10% -20%(**) 545 18.17% 68 2.27% 561 18.70% 0.9924
20% -30% 820 27.33% -1481 -49.37% 843 28.10% 0.4844
30% -40% 1127 37.57% -1483 -49.43% 1156 38.53% 0.6049
40% -50% 1432 47.73% -1486 -49.53% 1482 49.40% 0.6940
50% -60% 1736 57.87% -1488 -49.60% 1806 60.20% 0.7593
60% -70% 2038 67.93% -1490 -49.67% 2128 70.93% 0.8073
70% -80% 2339 77.97% -1492 -49.73% 2453 81.77% 0.8431
80% -90% 2629 87.63% -1496 -49.87% 2771 92.37% 0.8692
90% -100%(***) 2638 87.93% -1494 -49.80% 2774 92.47% 0.8702
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TABLE: Reactive power production with set point Q =+Qmax (>11.08 kW) or cos ¢ = +0.9 (< 11.08 kW)

A Active Power Reactive Power DC Power Power Factor
W p.u. VAr p.u. W p.u. Cos ¢
0% -10%(*) 237 7.90% 67 2.23% 248 8.27% 0.9620
10% -20%(**) 545 18.17% 67 2.23% 568 18.93% 0.9924
20% -30% 842 28.07% 1511 50.37% 878 29.27% 0.4869
30% -40% 1148 38.27% 1503 50.10% 1195 39.83% 0.6071
40% -50% 1453 48.43% 1495 49.83% 1503 50.10% 0.6970
50% -60% 1757 58.57% 1489 49.63% 1805 60.17% 0.7629
60% -70% 2059 68.63% 1482 49.40% 2127 70.90% 0.8116
70% -80% 2359 78.63% 1476 49.20% 2452 81.73% 0.8478
80% -90% 2659 88.63% 1470 49.00% 2773 92.43% 0.8752
90% -100%(***) 2660 88.67% 1465 48.83% 2783 92.77% 0.8759

Note:

The PV inverter maximum reactive power set point Q = 48.43%Pp.
(*) For power outputs less than 10% of the nominal power the generator must not exchange a reactive
power higher than 10% of the nominal power.

(**) For power outputs less than 20% of the nominal power the generator must not exchange a reactive
power higher than 10% of the nominal power.

(***)Ensure that the minimum requirement for cos is sustained steadily when thermal balance is achieved.
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TABLE: Reactive power supply at an assigned level (greater 11.08 kW systems,
B.1.2.3 P
but can requested for smaller systems as well)
Model HNS3000TL-1
Sample-Rate: 0.2s
Power meter measurment data: - - -
Samples time: 3 min for each power point
Pnin % Qmin/cos® min (180s) | Q=0/ cos@=0 (180s) | Qmax/cos®p max (180s)
Reactive power Set Reactive power Deviation from set -
0, 0
50% Pn point Q/P [%] | measured Q/P4[%] |  point AQ/P, [%] il
-Qmin -48.43% -49.46% -1.03% AQ < +2.5% Pn
0 0.00% 2.03% 2.03% AQ < +2.5% Pn
+Qmax 48.43% 49.84% 1.41% AQ < +2.5% Py
5 % i =
5]
g P ——
o
(=1
ER
8
3 20
[
2 10
S | —
9o c
5a
S 10
©
& 20
g Reactive power set-point
-30 Reactive power supplied by the
3 invertler (apverage DF.)SS) v
% -40 | Average reactive power values 1 min
§ -50 :| I: H i
50 10 150 250 300 350
Time [s]
Figure 48 - Measurement of the reactive power delivered based on an external
command, accuracy check
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Test procedure:

-Set the DC source so that the inverter delivers about 50% of the nominal active power Pn.

-Using the methods and the control parameter established by the manufacturer, vary the reactive power
supplied by the converter passing from the maximum inductive value (at least equal to Qmin < -
0.4843 Pn) directly to zero (Q = 0), and then go from zero at the maximum capacitive value (equal to
Qmax = + 0.4843 Pn).

-Maintain each of the 3 limit set-points for 180 s.

—Calculate the average values of reactive power at 1 min on the basis of the values measured over a
window of 200 ms at the fundamental frequency. The calculation of the value on an average of 1 min
must start from the samples detected after 30 s from the instant in which the command of the new
reactive power regulation set-point is sent, this is to ensure that the system has reached the steady

state.

Diagram
60%
40%%
20%
£ 0%

g
-20%0
A0%
0%
0 60 120 180 240 300 360 420 480 540
Time[s]
-------- 10
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TABLE: Response time to an assigned step level change (greater 11.08 kW
systems)

Model HNS3000TL-1
Test:

B.1.2.4

Sample-Rate: 0.2s
Samples time: at least 2 minutes for each power point

Power meter measurment data:

file: 50% Pemax
Q=0—-Qmin—Qmax—Q=0
file: 100% Pemax
Q=0—-Qmin—Qmax—Q=0
Test:

DC source should be set to 50% (testl) and 100% (test 2) output power

Starting with Q=0 then Qmin< -0.4843 P, to to Qmax= 0.4843 Py, and then back to Q=0 in doing so each
point must be kept for at least 2 minute.

0.06 s

0.05s

The total tolerance is AQ < +5,0% of Pn or Acos¢ < +0.01
The maximum response time is 10s.

As for the requirements of the previous paragraph, also in this case the tests are required to inverters used
in plants with a total power greater than 11.08 kW, which must also be able to implement a centralized
control strategy via remote control signal, issued by the Distributor. However, the manufacturer has the
right to voluntarily carry out tests even for smaller inverters.

“amax - P
Prova 1: P = 50% Ps f- TR = settling
Prova 2: P = Pa : time Q within +
= : : @ 5% of the
g assigned value
o
o
T - | A  SS———
2 0 —— B ]
] -
(0]
o H
E Reactive power set-
g pointa
b Reactive power
w supplied by the
S22 D0 Tol. + 5% of the
-Qmax val. assign.
0 2 4 6 8

Time [min]

Figure 49 - Measurement of the response time to step changes of the set-point assigned for the
reactive power
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Testl
60.00% -
13:44:43, 43.77% 13:46:53, 49.85%
40.00%
20.00%
£ 13:42:36, 2.04%
£ 0.00%
3 13:46:55, 2.02%
-20.00%
-40.00%
13:44:39, -49 48%
epo0% | 134239, -49.52%
13:40:32 13:42:13 13:43:53 13:45:33 13:47:13 13:48:53
Time
Test2
60.00%
13:58:09, 48.80% 14:00:13, 48 83%
40.00%
20.00%
£ 13:55-54, -2.25%
c 0.00% 14:00:15, -2.24%
5 —
g
-20.00%
-40.00%

13:58:04, -49.87%
-60.00% 13:55:56, -49.85%

13:53:50 13:55:30 13:57:11 13:58:51 14:00:31 14:02:11

Time
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TABLE: Automatic supply of reactive power according to the characteristic
curve cos @=f(P)

Model HNS3000TL-1

Test:

Test points A-F: Set the system voltage to 1.04Vn (default lock-in value of the manufacture1.05V,) and
increases the active power from 20% Pemax in increments of 10% Pe to 60%.

Test points G-H: Set the system voltage to 1,06Vn increases the active power from 60% Pe to 100% Pemax.
Test points J: Set the system voltage back to Vi at 100% Pemax and check that the inverter still remain in
reactive power supply.

The total tolerance is Acose < +0.01

B.1.2.5

cosg

0,9

= Standard characteristic curve

L

Induttivo
NSNS

I Max deviation A® = +2,5 % P,

(=}
N
O
&)

-~
D
3 R BN

DI
>

% No adjustments
(cosg = +0,98

Capacitivo

0,9

Figure 50 - Standard characteristic curve cosg = f(P)

Assessment criterion:

Test 1: cos @ accuracy cos ¢ (£0.01)

Test 2: cos @ accuracy cos ¢ (£0.01)

For the test to be passed, the cos ¢ setpoint from the active power must be measured at the terminals of
the PGU within a settling time of 10 s.
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Model: | HNS3000TL-1

P/I[?)ZTAX 1 e Qe S(é?;o%t mg:s?u(rped TR Acolél(pnl:nax et
20 625 104.00 79 1.00 0.992 -0.008 <+0.01 P
30 919 104.05 81 1.00 0.996 -0.004 <+0.01 P
40 1212 104.09 81 1.00 0.998 -0.002 <+0.01 P
50 1512 104.15 83 1.00 0.998 -0.002 <+0.01 P
60 1807 104.20 85 1.00 0.999 -0.001 <+0.01 P
60 1811 106.20 -364 0.98 0.981 0.001 <+0.01 P
70 2108 106.23 -608 0.96 0.961 0.001 <+0.01 P
80 2402 106.28 -861 0.94 0.941 0.001 <+0.01 P
90 2703 106.34 -1143 0.92 0.921 0.001 <+0.01 P
100 2741 106.35 -1294 0.90 0.903 0.003 <+0.01 P
100 2744 102.40 -1305 0.90 0.904 0.004 <+0.01 P
100 3008 100.26 -104 1.00 0.999 -0.001 <+0.01 P
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TABLE: Automatic supply of reactive power according to the characteristic

B1.2.6 curve Q= f(V) (greater 11.08kW systems) P
Over voltage & Under voltage

Power meter Sample-Rate: 02s

measurement data: Samples: 1000

Test:

Test points A-l: Set the system voltage to 1.07 Vn/ 0.93V, (default lock-in value of the manufacture 1.08
Vn / 0.92Vy) and set up the active power to less than 20%. After stabilisation of this point increase the grid
voltage from 0.93 to 0.91 and 1.08 to 1.10 Vi in 1V steps but hold the active power <20% Pe. The active
power should be now increase to 30% and and then from 30% Pemax in increments of 10% Pe to 100%.
Test points J-K: Set the system voltage to 1.10V» and 0.90Vn» decreases the active power from 100% Pe
to 10% Pemax and after at least 30s smaller than 5% Pemax.

The total tolerance is AQ < +2.5% of Pn

The inverter must be able to delay the activation of the curve from Os - 30s (in 1s steps / default setting:
3s)

ILV F 3 v
Vas = 1,1V,
| Vo Vie=1,08 V, .
P :
1
i Vis - <+ Vas
1
I : » Vis ;
' H H |
: | - L — oL —*
Qmin ! | Qumax Q q : - mx. Q
i mn ! Vii o
H Q, 1
Vii | Vai > : d
1
e Vo
Vai i ’
2 ViF0,92V , Q
Vz=0,9V,
Fig. a Fig. b

Figure 51 - Standard characteristic curves Q = f (V)

Curve settings:

V1s =1.08Vn; Vas = 1.1Vn

V1i =0.92Vn; V2i = 0.9Vn

(V1i, V2i, V1s and V2s must be programmable in a range 0.9-1.1V\ with steps 0.01V:)

Assessment criterion:

Test 1: cos @ accuracy cos ¢ (£0.01)

Test 2: cos @ accuracy cos ¢ (£0.01)

For the test to be passed, the cos ¢ setpoint from the active power must be measured at the terminals of
the PGU within a settling time of 10 s.
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B126 TABLE: Automatic supply of reactive power according to the characteristic =
e curve Q= f(V) (greater 11.08kW systems)
Model HNS3000TL-1

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

P/Pn [%] Vac [V] P/Pn [%] Vac [V] Q [Var] Q [Var] AQ
Set-point Set-point measured measured measured expected [£+£2.5%Pn]
< 20% 1.07Vn 18.86% 246.05 65 =0(<+2.5%Pn) 2.17%
< 20% 1.09Vn 18.90% 250.67 66 =0(<+2.5%P) 2.20%
pEviteg 1.09vn 30.52% 250.79 701 (V\',gﬁan”‘(‘)”s) 0.85%
40% 1.09Vn 40.33% 250.80 -696 -0.5 Qmin 1.02%
50% 1.09Vn 50.37% 250.81 -710 -0.5 Qmin 0.55%
60% 1.09Vn 60.27% 250.83 -728 -0.5 Qmin -0.05%
70% 1.09Vn 70.24% 250.82 -732 -0.5 Qmin -0.18%
80% 1.09Vn 80.21% 250.72 -734 -0.5 Qmin -0.25%
90% 1.09Vn 90.20% 250.64 -753 -0.5 Qmin -0.88%
100% 1.09Vn 97.78% 250.59 -770 -0.5 Qmin -1.49%
100% 1.1Vn 88.78% 253.85 -1449 - Qmin 0.13%
100%->10% 1.1 Vn 9.15% 253.51 -1504 - Qmin -1.70%
10%-> <5% 1.1 Vn 3.63% 252.48 62 =0 (<£5%Pn) 2.07%
Qmax reactive power in accordance to standard characteristic curve Q=f(V)
P/Pn [%] Vac [V] P/Pn [%)] Vac [V] Q [Var] Q [Var] AQ
Set-point Set-point measured measured measured expected [£+£2.5%Pn]
< 20% 0.93Vn 18.42% 214.02 -62 =0 (<£2.5%Pn) -2.07%
< 20% 0.91Vy 18.70% 209.42 -61 =0 (<£2.5%Pn) -2.03%
<20%-30% |  0.91Vn 30.58% 209.31 736 (V'v?tﬁnQi“g; ) 0.32%
40% 0.91Vy 40.48% 209.35 727 -0.5 Qmax 0.02%
50% 0.91Vn 50.18% 209.27 725 -0.5 Qmax -0.05%
60% 0.91Vy 60.37% 209.21 711 -0.5 Qmax -0.52%
70% 0.91Vn 70.25% 209.17 709 -0.5 Qmax -0.58%
80% 0.91Vn 80.19% 209.08 694 -0.5 Qmax -1.08%
90% 0.91Vy 90.64% 209.52 671 -0.5 Qmax -1.85%
100% 0.91Vy 98.43% 209.38 682 -0.5 Qmax -1.48%
100% 0.90Vn 88.93% 206.21 1442 - Qmax -0.36%
100%-10% 0.90Vn 8.84% 206.56 1445 - Qmax -0.26%
10%-5% 0.90Vn 4.00% 206.46 -62 ~0(<x5%Pn) -2.07%
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Note:

The lock-in value is adjustable between V» and 1.1Vn and the lock-out value between Vi and 0.9Vh in
0.01V steps.

The inverter voltage on the AC side of the (inverter) is rated to 400V line to line.

In reference to the circular characteristic, the inverter reduces the active output power to maintain the
reactive output power.

The under voltage measurement effects the active output power in reference to the reactive output power
since the reactive output power has always priority. Therefore the inverter must lower the active output
power.

Over Voltage
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o F o |
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B.13.1 TABLE: Automatic limitation of active power for voltage values close to 110% =
of the rated voltage
Model HNS3000TL-1
Set point Activation threshold U Deactivation threshold U2
U/Un 110% 112%
P/Pn 100% 20%
Step Se[t\y;\));?ge Voltage [V] 'p\)/loe\}/\rjljruE\?\?] gﬂoﬁjf[oe/g Limit Result
1 1.08 248.56 3026 100.87 - P
2 1.12 257.71 500 16.67 P <20%Pn P
3 1.08 248.55 3025 100.83 - P

voltage read at the generator terminals has a value close to 110% of Vn.
Proceed as follows:

manufacturer (which must be reported in the test report);
equal to the maximum power available for injection;
declared by the manufacturer;

reduced to a value not exceeding 20% of Pn

declared by the manufacturer;

made available from the primary or simulated source.

The purpose of the test is to verify the automatic reduction function of the active power delivered when the

- enable the active power reduction function P(U), according to the methods indicated by the

- adjust the voltage read at the output terminals of the converter to -2% of the activation threshold
declared by the manufacturer and the DC source, so that the active power delivered at the output is

- adjust the voltage read at the output terminals of the converter to + 2% of the activation threshold

- the active power is measured as averages at 1 s, plotting the values obtained as a function of time;

- within 5 minutes from the instant of application of the voltage + 2% of the activation threshold
declared by the manufacturer, it is verified that the active power supplied by the inverter has been

- adjust the voltage read at the output terminals of the converter to -2% of the activation threshold

- the active power is measured as averages at 1 s, plotting the values obtained as a function of time;
- verify that the active power delivered by the inverter returns to the value congruent with the power

vvvvv
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TABLE: Adjustment of active power in the presence of over-frequency

B.1.3.2 . S =}
transistors on the transmission network

Model HNS3000TL-1

Test:

Power meter measurement Sample-Rate: 02s

data: Samples: 60 per frequency Point

f [Hz] (ramps) 1) 47.51 | 2) 50.15 | 3) 50.40 | 4) 50.60 | 5) 51.49 | 6) 50.11 | 7) 50.00

Test:

The test is conducted for two powers. First, the test must start at a power 100% Pemax ("Measurement 1"),
and in a second test, for a power of 50% Pemax ("Measurement 2"). The inverter must reduce the power and
stay in this condition, until the grid stays in the limits for more than 300s. In the second test, after freezing
of the momentary output power, the available active power output must be increased to a value 100%
Pemax, and after the network frequency of 50,3 Hz is fallen below, the rise of the active power gradient must
be recorded.

Perform the measurements on 7 points (the frequency value must have an uncertainty of maximum *
10 mHz) temporally consequent to each other:

1) f=47.51 Hz (t1 for sequence A, t1 for sequence B)

2) f =50 Hz + 0.15 Hz (t2 for sequence A, t’2 for sequence B)
3) f =50 Hz + 0.40 Hz (t3 for sequence A, t’s for sequence B)
4) f =50 Hz + 0.60 Hz (t4 for sequence A, t'4 for sequence B)
5) f =50 Hz + 1.49 Hz (ts for sequence A, t’s for sequence B)
6) f=50 Hz + 0.11 Hz (ts for sequence A, t’s for sequence B)

Now carry out step 7). bringing the frequency back to the nominal value to verify the conditions of
gradual restoration of the maximum supply (sequence A), or to 50% of the maximum power available
(sequence B):

7) f = 50 Hz (t7 for sequence A, t’7 for sequence B).

Pi/Pn [%)]
A
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100% == - = =« Sequence B
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Figure 52 - Curves for limiting active power with respect to frequency
The total tolerance is AP < +2,5% of Pn
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Limits of the power-up gradient
Esempio 1:
t Prin= 0; Pimax=25%*Pprom P/Pnom[%]
P P o100
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/ I
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20%*P, o/ Min ~ 1
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20%*P,.../min = 5%*P, . /min | | 25
e s i s B s e = e o sk ke Bk s e e Y
1
1
Pmin“ ‘f :f'/ >
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1
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Sequence A
Step Set output Expected power | Actual power A .
No. power [%] Frequency[Hz] value [W] values [W] Limits Graph point
1 100 47.51 3000 3022 +2.5% Pn 1
2 100 50.15 3000 3022 +2.5% Pn )
3 100 50.40 2539 2541 +2.5% Pn ts
4 100 50.60 2077 2064 +2.5% Pn ta
5 100 51.49 23 15 +2.5% Pn ts
6 100 50.10 23 16 +2.5% Pn te
7 100 50.00 3000 3021 Pn t7
5500 52.00
3000 —IJ_l 51.00
— 3500 [E S0.00
= 1 S
£ 2000 4800 F
(=] =
; 1500 A2.00 g
ﬁ 1000 47.00 £
500 46.00
- 45 00

0 120 240 360 480 600 720 B40 960 1080 1200 1320

Time[s]

m——Power s Freguency
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Sequence B
Step Set output Expected power | Actual power A .
No. power [%] Frequency[Hz] value [W] values [W] Limits Graph point
1 50 47.51 1500 1511 +2.5% Pn s
2 50 50.15 1500 1511 +2.5% Pn t2
3 50 50.40 1269 1282 +2.5% Pn t's
4 50 50.60 1039 1054 +2.5% Pn t'a
5 50 51.49 12 21 +2.5% Pn t's
6 50 50.10 12 20 +2.5% Pn t's
7 50 50.00 1500 1518 50% Pn t'z
1800 52.00
1500 _| 51.00
E 1200 ' 5000
2 900 49 00 E
= 5
= o
§ 600 4800 I
(i)
500 47.00
0 46.00

0 120 240 360 480 600 7i0 8B40 960 1080 1200 1320

Times[s]

m—Power s Freguency
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B.1.3.3 | TABLE: Verification of the operating range in voltage and frequency P
Model HNS3000TL-1
Test No. Voltage (V) | Frequency (Hz) P (W) Cos @ Time (s) Limit (%Pn)
Test 1 253.32 51.50 3026 0.9983 >5min +5
Test 2 195.66 50.00 2995 0.9985 >5min +15

Test1: V=110 % * Vy; f = 51,5 Hz; P = 100 %Pn; Cos @= 1 (Duration: at least 5 minutes)
Test 2: V=85 % * Vp; f = 50,0 Hz; P = 100 %Pn; Cos ¢= 1

Test 1 and 2 have a duration of at least 5 minutes. In Test 2, operation at reduced power is allowed, equal
to the maximum deliverable when the maximum output current limit has been reached (P=85% Pn).

To allow the tests to be carried out, the restrictive frequency thresholds must be disabled.
During the tests it is necessary to disable the automatic regulation in power reduction in case of over-

frequency.

The frequency, voltage and active power measured at the generator output terminals must be recorded at a
rate of at least 1 sample per second. The delivered power must remain stable within a limit of + 5%Ph.
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B.133.1 TABLE: Rgdu_ction of active power in the presence of transient under-frequency =
on transmission network

Model: HNS3000TL-1

5-min mean value 50.0 Hz 49.5 Hz 49.0 Hz 48.5 Hz 48.0 Hz 47.5 Hz
Frequency [HZz]: 50.0 49.5 49.0 48.5 48.0 47.5
Active power [KW]: 3024.06 3023.91 3023.82 3023.76 3023.73 3023.72

Test:

The test must be carried out at 100% Pn.

Measurements are carried out at the following operating points:

-Connect the object under test according to the instructions provided by the manufacturer.

-Set all the parameters of the simulated network to the respective values of normal exercise.

-Bring all the parameters of the object under test to the respective values of normal performance, such that
the out power of the inverter is equal to the maximum deliverable power.

-Implement measures of active power on 6 points of time from each other on the basis of 50 Hz, and by
reducing the frequency of 0.5 Hz with a step up to the minimum value of 47.5 Hz.

The each operating point shall be maintained for at least 5 min.

Assessment criterion:

The test is regarded as passed if:

the results should be presented in a table, and on the basis they must extrapolate the trend on a graph

that must be greater than the threshold identified by continuous tract of fig. 12a contained in the 8.4.4.

* the power reduction in point c) is less or equal to the allowed power reduction according to 8.4.4.

The power reduction in point c) is less or equal to the power reduction of 10 % Pwm per 1 Hz drop.

Frequency[Hz]
47.50 48.00 48.50 49,00 49.50 50.00
-5%
0% E
&
=
5% 'EI
]
r
10%
£
=
E
15% é
200
Measure curve — Stadard curve = = = oSt stringent curve

Maximum allowable power reduction in case of under-frequency
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B.1.3.4 | TABLE: Limitation of active power by external control from the distributor P
Model HNS3000TL-1
Set point P [P/Pn] Set point P [W] P measured [W] Deviation (%) Limit (%Pn)
100 3000 3026 0.87% -
90 2700 2704 0.13% +25
80 2400 2398 -0.07% +25
70 2100 2095 -0.17% +25
60 1800 1812 0.40% +25
50 1500 1499 -0.03% +25
40 1200 1223 0.77% +25
30 900 909 0.30% +25
20 600 609 0.30% +25
10 300 317 0.57% +25
120.003
&
£
o
Time[s]
el % L L e X 11118
Test:

The setpoint signal must be reduced from 100% to 10% Pemax:

For adjustable PGUs in increments of 10% Pemax. 1 minute must elapse after every change to the setpoint
setting so that the PGU can settle at the new setpoint. Then the active power of the PGU must be
measured as a 1-min mean value.

Assessment criterion:

a) for adjustable PGUs:

- no network disconnection above 12,5% Pn

- the active power value does not exceed the setpoint by more than 2,5% Pn
- the setting time determined this way is < 1min

Note:
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B.1.4.1 | TABLE: Checking the DC component output

Model HNS3000TL-1

Power Level (33+£5)% (66 = 5)% (100 = 5)%
Ambient
Total output Power (W) 1006 2006 3021
Output Vrms 230.54 230.60 230.67
Output Arms 4.40 8.72 13.12
Cos ¢ 0.991 0.997 0.998
L1 DC Component (A) 0.015 0.015 0.015

L2 DC Component (A) - -
L3 DC Component (A) - -
L1 DC Component (% Ir) 0.115% 0.116% 0.115%

L2 DC Component (% Ir) - -

L3 DC Component (% Ir) - -
Minimum ambient rating or 20°C

Total output Power (W) 1005 2006 3021
Output Vrms 230.54 230.61 230.68
Output Arms 4.40 8.72 13.12

Cos ¢ 0.991 0.997 0.998
L1 DC Component (A) 0.015 0.015 0.015

L2 DC Component (A) - -
L3 DC Component (A) - -
L1 DC Component (% Ir) 0.115% 0.116% 0.116%

L2 DC Component (% Ir) - -
L3 DC Component (% Ir) - -

Maximum ambient rating or 60°C

Total output Power (W) 1005 2006 3022
Output Vrms 230.37 230.47 230.57
Output Arms 4.40 8.73 13.13

Cos ¢ 0.991 0.997 0.998
L1 DC Component (A) 0.014 0.014 0.014

L2 DC Component (A) - -

L3 DC Component (A) - -

L1 DC Component (% Ir) 0.110% 0.109% 0.109%

L2 DC Component (% Ir) - -

L3 DC Component (% Ir) - -
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B.1.4.1 | TABLE: Checking the DC component output P
Model HNS1000TL-1
Power Level (33+£5)% (66 = 5)% (100 = 5)%
Ambient
Total output Power (W) 330 668 1004
Output Vrms 230.49 230.52 230.56
Output Arms 1.55 2.96 4.39
Cos ¢ 0.925 0.980 0.991
L1 DC Component (A) 0.015 0.015 0.015

L2 DC Component (A) - - -
L3 DC Component (A) - - -
L1 DC Component (% Ir) 0.336% 0.343% 0.342%
L2 DC Component (% Ir) - - -

L3 DC Component (% Ir) - - -
Minimum ambient rating or 20°C

Total output Power (W) 330 668 1004
Output Vrms 230.54 230.56 230.59
Output Arms 1.55 2.96 4.40

Cos ¢ 0.925 0.980 0.991
L1 DC Component (A) 0.014 0.014 0.014

L2 DC Component (A) - - -
L3 DC Component (A) - - -
L1 DC Component (% Ir) 0.331% 0.333% 0.333%
L2 DC Component (% Ir) - - -

L3 DC Component (% Ir) - - -
Maximum ambient rating or 60°C

Total output Power (W) 330 667 1004
Output Vrms 230.55 230.58 230.60
Output Arms 1.55 2.95 4.39

Cos ¢ 0.925 0.980 0.991
L1 DC Component (A) 0.014 0.015 0.014

L2 DC Component (A) - - -

L3 DC Component (A) - - -

L1 DC Component (% Ir) 0.331% 0.334% 0.332%

L2 DC Component (% Ir) - - -

L3 DC Component (% Ir) - - -
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B.1.4.2 | TABLE: Checking the protection against DC injection P
Model HNS3000TL-1
Ambient
Actual Power Limits Measurement:(mA) Limiti(r:]?A\;alue: Diiﬁg:rz;ancst;on
lac = 0.5% Of lnom
33% +0.5%lnom /15 65.83 65 998.8
66% +0.5%lnom /15 65.89 65 990.8
100% +0.5%lnom /1s 65.78 65 998.0
lac= 1A
33% +1A 1dc/200ms 1013 1000 194.8
66% +1A 1dc/200ms 1004 1000 198.8
100% +1A 1dc/200ms 1013 1000 195.2
Model HNS1000TL-1
Actual Power Limits Measurement:(mA) v;_lil;];i:t(i&%) Di?ﬁgzrzfncst;on
lac = 0.5% Of Inom
33% +0.5%lnom /15 23.16 21 996.0
66% +0.5%lnom /15 23.17 21 994.0
100% +0.5%lnom /1s 23.24 21 994.0
lac= 1A
33% +1A Idc/200ms 1002 1000 198.8
66% +1A Idc/200ms 1001 1000 192.4
100% +1A Idc/200ms 1016 1000 199.2

Note:

The internal temperature of the EUT must be stabilized.
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B.1.4.2 | TABLE: Checking the protection against DC injection P
Model: HNS3000TL-1

Minimum ambient rating or 20°C

Actual Power Limits Measurement:(mA) | Limiting value: (mA) Diiﬁg:rzre;]cst;on
lac = 0.5% Of Inom
33% +0.5%lnom /15 65.85 65 998.8
66% +0.5%lnom /15 66.05 65 998.8
100% +0.5%lnom /15 65.44 65 998.8
lac= 1A
33% +1A 1dc/200ms 1010 1000 197.6
66% +1A 1dc/200ms 1001 1000 193.6
100% +1A 1dc/200ms 1012 1000 198.8
Model: HNS1000TL-1
Actual Power Limits Measurement:(mA) | Limiting value: (mA) Di?ﬁgzrzfncst;on
lac = 0.5% Of Inom
33% +0.5%lnom /1s 23.11 21 996.0
66% +0.5%lnom /1s 23.22 21 996.0
100% +0.5%lnom /1s 23.17 21 992.0
lac= 1A
33% +1A 1dc/200ms 1001 1000 192.8
66% +1A 1dc/200ms 1016 1000 196.4
100% +1A 1dc/200ms 1014 1000 197.6

Note:

The internal temperature of the EUT must be stabilized.
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B.1.4.2 | TABLE: Checking the protection against DC injection P
Model: HNS3000TL-1

Maximum ambient rating or 60°C

Limiting value:

Actual Power Limits Measurement:(mA) (MA) Diiﬁg:rzfnc;;on
lgc = 0.5% Of lnom
33% +0.5%lnom /15 65.69 65 996.8
66% +0.5%lnom /15 65.70 65 994.8
100% +0.5%lnom /1s 65.41 65 996.8
lac= 1A
33% +1A 1dc/200ms 1014 1000 199.2
66% +1A 1dc/200ms 1003 1000 198.8
100% +1A 1dc/200ms 1013 1000 198.0
Model: HNS1000TL-1
Actual Power Limits Measurement:(mA) Limiti(r;?A\;alue: Di?ﬁgzrzﬁqcst;on
lac = 0.5% Of lnom
33% +0.5%lnom /1s 23.09 21 994.0
66% +0.5%lnom /1s 23.13 21 998.0
100% +0.5%lnom /1s 23.17 21 992.0
lac= 1A
33% +1A Idc/200ms 1001 1000 195.2
66% +1A Idc/200ms 1017 1000 198.0
100% +1A Idc/200ms 1013 1000 198.4

Note:

The internal temperature of the EUT must be stabilized.

TRF No. CEI 0-21_V3.0




Page 88 of 158

Report No.: 6170209.50

CEl 0-21
Clause Requirement - Test Result - Remark Verdict
B15 TABLE: Verification of insensitivity to voltage dips (UVRT capability) N/A
- [greater 11.08kW systems]
Model HNS3000TL-1

The purpose of these tests is to ensure that the converter, when used in systems with total capacity greater
than 11.08 kW, is insensitive to voltage dips according to the time-amplitude profile shown in the diagram.
In particular, the tests must verify that the following functional requirements are met:

e the generator must not disconnect from the grid in the white area above and along the points of the
UVRT (V-t) characteristic indicated in Figure 29, where V is the phase-to-phase voltage at the
connection point. Supply of active and reactive power prior to the occurrence of the fault can be
temporarily interrupted in this area.

¢ inthe area below (grey) the generator can disconnect from the grid.

¢ within 400 ms from restoring network voltage to within the range of +10% and -15% of nominal voltage,
the generator must return to supplying active and reactive power to the network as before the fault, with
a maximum tolerance of £10% of the nominal voltage of the generator. If voltage returns but remains in
the range between 85% and 90%, power distribution may be reduced in relation to the generator limits
of output power.

Verification of compliance with the requirements of immunity to voltage sags are carried out according to

the test sequences shown in Table 31, to be carried out with the generator running respectively:

between 10% and 30% of the rated power;

a)
b)

and above 90% of the rated power.

Table 12 - Parameters relating to Figure 29 for the fault-ride-through capability of power
park modules over 11.08 kW

0,30

Uclear = Urec10,15

Uret 0,05 -

Uret 0,05 [p.u.] Tclear 02s
Uclear 0,15 [p.u.] Trec1 02s
Urec1 0,15 [p.u.] Trec2 02s
Urec2 0,85 [p.u.] Trec3 15s

Area di distacco

ammesso
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T L T
=] o -t -
8 2 3 gy —

Telear = Trec1 = Trec2

Trec3

Figure 29 - Fault-ride-through profile of power park modules over 11.08 kW
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Test sequence:
1) three-phase symmetrical fault (Table 31, Tests N.1s, N.2s, N.3s and N4s)

4
of
4

2) two-phase asymmetric fault (Table 31, Tests N.1a, N2a, N.3a and N.4a)

Failure in MV, which causes a variation in LV not only of amplitude but also of the phase
relationship of the voltages (the case considered involves the presence of a transformer Dy
in the secondary substation).

3) LV two-phase asymmetric fault (Table 31, Tests No. 5 and No. 6)
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Requirement of LVRT test:

Table 31 - Test sequences to verify immunity to temporary voltage dips. The amplitude, duration
and shape relate to no-load test conditions

Power re-
Residual amplitude Drop supply time
List of tests of phase-to-phase | duration limit after Shape (*)
voltage V/Vhom [ms] restoring
network [ms]
1s — three-phase symmetrical fault 0.10 = 0.05 (V1/Vn) 200 = 20 400 "1 I
la — two-phase asymmetric failure 0.10 = 0.05 (V1/Vn) 200 = 20 400 "1 I
2s — three-phase symmetrical fault 0.25 + 0.05 (V2/Vn) 400 + 20 400 "1 I
2a — two-phase asymmetric failure 0.25 + 0.05 (V2/Vn) 400 + 20 400 1 I
3s — three-phase asymmetrical fault 0.50 £ 0.05 (Va/Vn) 850 + 20 400 1 I
3a — two-phase asymmetric failure 0.50 £ 0.05 (Va/Vn) 850 + 20 400 1 I
4s — three-phase asymmetrical fault 0.75 £ 0.05 (Va/Vn) 1300 + 20 400 "1 I
4a — two-phase asymmetric failure 0.75 = 0.05 (V4/Vn) 1300 = 20 400 _I_l_
5 — LV two-phase asymmetrical fault | 0.10 + 0.05 (Vs/VVn) 200 + 20 400 _I_l_
6 — LV two-phase asymmetrical fault | 0.50 + 0.05 (Ve/VVN) 850 + 20 400 _I_l_
Phase-to-earth voltages Phase angles
Test No. ViVhom

U1/U1 nom U2/Uz nom Us/U3 nom PuL Pu2 Pus

1s 0.10 £ 0.05 0.10 £ 0.05 0.10 £ 0.05 0.10 £ 0.05 0° -120° 120°

la 0.10 £ 0.05 0.87 £ 0.05 0.87 £ 0.05 0.10 £ 0.05 27° -147° 120°

2s 0.25 +0.05 0.25 + 0.05 0.25 +0.05 0.25 +0.05 0° -120° 120°

2a 0.25 + 0.05 0.88 + 0.05 0.88 + 0.05 0.25 +0.05 22° -142° 120°

3s 0.50 + 0.05 0.50 + 0.05 0.50 + 0.05 0.50 + 0.05 0° -120° 120°

3a 0.50 + 0.05 0.90 + 0.05 0.90 + 0.05 0.50 + 0.05 14° -134° 120°

4s 0.75+ 0.05 0.75 £ 0.05 0.75 +£0.05 0.75 +£0.05 0° -120° 120°

da 0.75+ 0.05 0.94 + 0.05 0.94 + 0.05 0.75 +£0.05 7° -127° 120°

5 0.10 £ 0.05 1 0.10 £ 0.05 0.10 £ 0.05 0° -120° 120°

6 0.50 + 0.05 1 0.50 + 0.05 0.50 + 0.05 0° -120° 120°

ngg{t‘%'n 1 1 1 1 0° -120° | 120°

(*) Regardless of the method used to simulate the transients (simulator or impedance network), the falling
and rising edges of the voltage must have a duration of less than 10 ms.

TRF No. CEI 0-21_V3.0



javascript:;
javascript:;
javascript:;

Page 91 of 158 Report No.: 6170209.50

CEl 0-21
Clause Requirement - Test Result - Remark Verdict
Graph of LVRT test:
_ an?p?lsitilcjlgfeilof Drop _du_ration Measureq Duratio_n of
List of tests limit drop duration restoring
phase-to-phase [ms] [ms] network [ms]
voltage V/Vihom

s tgjlf'(%hisg fYrg_rg)emca' 0.10 + 0.05 (V1/Vn) 200 210 164

s thr?;;ﬁ’th(apsi %Yg';metrica' 0.10 + 0.05 (V1/Vn) 200 210 168

la- ﬁgg[tpppazeoéﬁrg_rg)et”ca' 0.10 + 0.05 (V4/Vn) 200 211 155

la- t""?;l’ﬂta(ss fséygmet”ca' 0.10 + 0.05 (V1/Vn) 200 211 106

2s - tgjlf'(%hi‘sg fYrggftrica' 0.25 + 0.05 (V2/Vn) 400 410 163

2s - th“;:‘;ﬁ’thg,si %Yg';metrica' 0.25 + 0.05 (V2/Vn) 400 410 173

2a _t}’;z'lf?ss‘:eo"’_‘?r%rg‘;t”ca' 0.25 + 0.05 (V2/Vn) 400 411 155

2a ‘t""of';&‘l‘t"‘?g %y rg)met”ca' 0.25 + 0.05 (V2/Vn) 400 411 188

3s - tgjlf'(%hi‘sg f’%’rg.rg;at”ca' 0.50 + 0.05 (Va/Vn) 850 859 155

3s- th“::‘;ﬁ’th("j‘:,si %Yg)‘met”ca' 0.50 + 0.05 (Va/Vn) 850 859 172

3a- tfggl'tp(hpaieo"_"ﬁrg_rg;ﬂ”ca' 0.50 + 0.05 (Va/Vn) 850 859 104

3a- “’"‘]Z;&Tta(s: j‘%‘;met”ca' 0.50 + 0.05 (Va/Vn) 850 859 106

4s - tgjlf'(%h‘;‘sg fYrggftrica' 0.75 + 0.05 (V4/Vn) 1300 1311 151

4s - thr?;ﬁ’thg‘:,si %ngetrica' 0.75 + 0.05 (V4/Vn) 1300 1311 176

4a- tf‘g’gl'tp(ﬁ,aieo"_"ﬂrggf”ica' 0.75 + 0.05 (Va/Vn) 1300 1309 92

4a- twc;;l‘fjrl‘tafﬁ fSOYgr)‘met”ca' 0.75 + 0.05 (Va4/Vn) 1300 1309 103
5- "Vf;‘ﬁﬁ'f’g‘isg_ fs_ygfg‘et”ca' 0.10 + 0.05 (Vs/Vn) 200 209 0
S-Lv t"‘guﬁth?;"i %S_g;”met”ca' 0.10 + 0.05 (Vs/Vn) 200 209 0
6- LVf;"L‘:ﬁ'E’FE‘iSS_ fs_yg‘?g‘etrica' 0.50 + 0.05 (Ve/Vn) 850 858 0
6-Lv tvﬁguﬁ{‘f‘i %S_g;“met”ca' 0.50 + 0.05 (Ve/Vn) 850 858 0
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symmétﬁcké\llfgmte;pg%s,i 0.3 | 1:20£0.05 (Vav) | 50020 510 127
syrr?rr:e::i\(/:;r;:l?l-tp(gaieo,g) 1,20 0,05 (V7/Vn) 500 + 20 510 162
Symmitﬁcﬂ\'/f;ﬂte?;,p:%fi 03 | 125005 (VaV) | 10020 110 129
syn?n:e:r'i\(/:atlhfraejl-tp(rlla:eo,g) 1,25+ 0,05 (V&/Vn) 100 + 20 110 160

Note:

power during the complete test.

(*) Regardless of the method used to simulate transients (simulator or impedance network), the rise and fall
time of the voltage must be less than 10 ms
The interface protection shall be disabled or adjusted to avoid spurious tripping during testing.

The test conditions are performed as worst case conditions. The inverter feeds maximal active and reactive
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Test 1s-Depth of fault phase: 0.1p.u.,three-phase-symmetrical (type A), 0% load
Test overview(voltage,current,active and reactive power)

7
1

!

Start End

——

Test 1s-1.1 Depth of fault phase: 0.1p.u.,three-phase-symmetrical (type A),20% load
Test overview(voltage,current,active and reactive power)
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Test 1s-1.2 Depth of fault phase: 0.1p.u.,three-phase-symmetrical (type A),20% load
Instantaneous curve and RMS value of phase-to-neutral voltages

Test 1s-1.3 Depth of fault phase: 0.1p.u.,three-phase-symmetrical (type A),20% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu
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Test 1s-1.4 Depth of fault phase: 0.1p.u.,three-phase-symmetrical (type A),
20% load restoring time

Y Y

Start End

i

|
|
|
i
I
|
|
A
|
!
N
|

Test 1s-2.1 Depth of fault phase: 0.1p.u.,three-phase-symmetrical (type A),95% load
Test overview(voltage,current,active and reactive power)
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Test 1s-2.2 Depth of fault phase: 0.1p.u.,three-phase-symmetrical (type A),95% load
Instantaneous curve and RMS value of phase-to-neutral voltages

Test 1s-2.3 Depth of fault phase: 0.1p.u.,three-phase-symmetrical (type A),95% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu
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Test 1s-2.4 Depth of fault phase: 0.1p.u.,three-phase-symmetrical (type A),
95% load restoring time

il . .

'

Start

Test 1a- Depth of fault phase: 0.1p.u.,two-phase-asymmetrical (type D),0% load
Test overview(voltage,current,active and reactive power)

Y

Y

|
|
I
|
|
|
|
|
|
|
En
|
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|
|
|
|
i
|
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Test 1a-1.1 Depth of fault phase: 0.1p.u.,two-phase-asymmetrical (type D),20% load
Test overview(voltage,current,active and reactive power)

Test 1a-1.2 Depth of fault phase: 0.1p.u.,two-phase-asymmetrical (type D),20% load
Instantaneous curve and RMS value of phase-to-neutral voltages

TRF No. CEI 0-21_V3.0




Page 99 of 158 Report No.: 6170209.50
CEl 0-21

Requirement - Test Result - Remark

Test 1a-1.3 Depth of fault phase: 0.1p.u.,two-phase-asymmetrical (type D),20% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu

Test 1a-1.4 Depth of fault phase: 0.1p.u.,two-phase-asymmetrical (type D),
20% load restoring time

[ ¥ 4]
e
e I e R |
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Test 1a-2.1 Depth of fault phase: 0.1p.u.,two-phase-asymmetrical (type D),95% load
Test overview(voltage,current,active and reactive power)

Test 1a-2.2 Depth of fault phase: 0.1p.u.,two-phase-asymmetrical (type D),95% load
Instantaneous curve and RMS value of phase-to-neutral voltages
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Test 1a-2.3 Depth of fault phase: 0.1p.u.,two-phase-asymmetrical (type D),95% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu

Test 1a-2.4 Depth of fault phase: 0.1p.u.,two-phase-asymmetrical (type D),
95% load restoring time

Bl | :

A
| |
| |
| |
| |

Start
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Test 2s- Depth of fault phase: 0.25p.u.,three-phase-symmetrical (type A),0% load
Test overview(voltage,current,active and reactive power)

Test 2s-1.1 Depth of fault phase: 0.25p.u.,three-phase-symmetrical (type A),20% load
Test overview(voltage,current,active and reactive power)
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Test 2s-1.2 Depth of fault phase:0.25p.u.,three-phase-symmetrical (type A),20% load
Instantaneous curve and RMS value of phase-to-neutral voltages

Test 2s-1.3 Depth of fault phase:0.25p.u.,three-phase-symmetrical (type A),20% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu
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Test 2s-1.4 Depth of fault phase:0.25p.u.,three-phase-symmetrical (type A),
20% load restoring time

Test 2s-2.1 Depth of fault phase:0.25p.u.,three-phase-symmetrical (type A),95% load
Test overview(voltage,current,active and reactive power)
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Test 2s-2.2 Depth of fault phase: 0.25p.u.,three-phase-symmetrical (type A),95% load
Instantaneous curve and RMS value of phase-to-neutral voltages

Irms_a_pu

Test 2s-2.3 Depth of fault phase: 0.25p.u.,three-phase-symmetrical (type A),95% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu
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Test 2s-2.4 Depth of fault phase: 0.25p.u.,three-phase-symmetrical (type A),
95% load restoring time

Y T
| |
| |
| |
| |

Start

Test 2a- Depth of fault phase: 0.25p.u.,two-phase-asymmetrical (type D),0% load
Test overview(voltage,current,active and reactive power)
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Test 2a-1.1 Depth of fault phase:0.25p.u.,two-phase-asymmetrical (type D),20% load
Test overview(voltage,current,active and reactive power)

Test 2a-1.2 Depth of fault phase:0.25p.u.,two-phase-asymmetrical (type D),20% load
Instantaneous curve and RMS value of phase-to-neutral voltages
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Clause Requirement - Test Result - Remark Verdict

Test 2a-1.3 Depth of fault phase:0.25p.u.,two-phase-asymmetrical (type D),20% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu

Test 2a-1.4 Depth of fault phase:0.25p.u.,two-phase-asymmetrical (type D),
20% load restoring time
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Requirement - Test Result - Remark

Test 2a-2.1 Depth of fault phase:0.25p.u.,two-phase-asymmetrical (type D),95% load
Test overview(voltage,current,active and reactive power)

Test 2a-2.2 Depth of fault phase: 0.25p.u.,two-phase-asymmetrical (type D),95% load
Instantaneous curve and RMS value of phase-to-neutral voltages
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Clause Requirement - Test Result - Remark Verdict

Test 2a-2.3 Depth of fault phase:0.25p.u.,two-phase-asymmetrical (type D),95% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu

Test 2a-2.4 Depth of fault phase: 0.25p.u.,two-phase-asymmetrical (type D),
95% load restoring time
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Requirement - Test Result - Remark

Test 3s- Depth of fault phase: 0.5p.u.,three-phase-symmetrical (type A),0% load
Test overview(voltage,current,active and reactive power)

Test 3s-1.1 Depth of fault phase: 0.5p.u.,three-phase-symmetrical (type A),20% load
Test overview(voltage,current,active and reactive power)

TRF No. CEI 0-21_V3.0




Page 112 of 158 Report No.: 6170209.50
CEl 0-21

Requirement - Test Result - Remark

Test 3s-1.2 Depth of fault phase: 0.5p.u.,three-phase-symmetrical (type A),20% load
Instantaneous curve and RMS value of phase-to-neutral voltages

Test 3s-1.3 Depth of fault phase: 0.5p.u.,three-phase-symmetrical (type A),20% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu
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Requirement - Test Result - Remark

Test 3s-1.4 Depth of fault phase: 0.5p.u.,three-phase-symmetrical (type A),
20% load restoring time

Test 3s-2.1 Depth of fault phase: 0.5p.u.,three-phase-symmetrical (type A),95% load
Test overview(voltage,current,active and reactive power)
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Requirement - Test Result - Remark

Test 3s-2.2 Depth of fault phase: 0.5p.u.,three-phase-symmetrical (type A),95% load
Instantaneous curve and RMS value of phase-to-neutral voltages

Test 3s-2.3 Depth of fault phase: 0.5p.u.,three-phase-symmetrical (type A),95% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu
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Requirement - Test Result - Remark

Test 3s-2.4 Depth of fault phase: 0.5p.u.,three-phase-symmetrical (type A),
95% load restoring time
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Test 3a- Depth of fault phase: 0.5p.u.,two-phase-asymmetrical (type D),0% load
Test overview(voltage,current,active and reactive power)
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Requirement - Test Result - Remark

Test 3a-1.1 Depth of fault phase: 0.5p.u.,two-phase-asymmetrical (type D),20% load
Test overview(voltage,current,active and reactive power)

Test 3a-1.2 Depth of fault phase: 0.5p.u.,two-phase-asymmetrical (type D),20% load
Instantaneous curve and RMS value of phase-to-neutral voltages
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Clause Requirement - Test

Result - Remark

Verdict

Test 3a-1.3 Depth of fault phase: 0.5p.u.,two-phase-asymmetrical (type D),20% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu

—_'_"——'—_——"_-___'__——_—_——_.____N"l__—________‘_____—

Test 3a-1.4 Depth of fault phase: 0.5p.u.,two-phase-asymmetrical (type D),

20% load restoring time
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Requirement - Test Result - Remark

Test 3a-2.1 Depth of fault phase: 0.5p.u.,two-phase-asymmetrical (type D),95% load
Test overview(voltage,current,active and reactive power)

Test 3a-2.2 Depth of fault phase: 0.5p.u.,two-phase-asymmetrical (type D),95% load
Instantaneous curve and RMS value of phase-to-neutral voltages
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Clause Requirement - Test Result - Remark Verdict

Test 3a-2.3 Depth of fault phase: 0.5p.u.,two-phase-asymmetrical (type D),95% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu

Test 3a-2.4 Depth of fault phase: 0.5p.u.,two-phase-asymmetrical (type D),
95% load restoring time
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Requirement - Test Result - Remark

Test 4s- Depth of fault phase: 0.75p.u.,three-phase-symmetrical (type A),0% load
Test overview(voltage,current,active and reactive power)

]

7

Test 4s-1.1 Depth of fault phase: 0.75p.u.,three-phase-symmetrical (type A),20% load
Test overview(voltage,current,active and reactive power)
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Requirement - Test Result - Remark

Test 4s-1.2 Depth of fault phase: 0.75p.u.,three-phase-symmetrical (type A),20% load
Instantaneous curve and RMS value of phase-to-neutral voltages

Test 4s-1.3 Depth of fault phase: 0.75p.u.,three-phase-symmetrical (type A),20% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu

R
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Requirement - Test Result - Remark

Test 4s-1.4 Depth of fault phase: 0.75p.u.,three-phase-symmetrical (type A),
20% load restoring time

Test 4s-2.1 Depth of fault phase: 0.75p.u.,three-phase-symmetrical (type A),95% load
Test overview(voltage,current,active and reactive power)

‘L\
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Requirement - Test Result - Remark

Test 4s-2.2 Depth of fault phase: 0.75p.u.,three-phase-symmetrical (type A),95% load
Instantaneous curve and RMS value of phase-to-neutral voltages

Test 4s-2.3 Depth of fault phase: 0.75p.u.,three-phase-symmetrical (type A),95% load
Instantaneous curve and RMS value of phase currents

P o A
» wow 'r—rr-v'-r"T

Irms_a_pu
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Requirement - Test Result - Remark

Test 4s-2.4 Depth of fault phase: 0.75p.u.,three-phase-symmetrical (type A),
95% load restoring time

Test 4a- Depth of fault phase: 0.75p.u.,two-phase-asymmetrical (type D),0% load
Test overview(voltage,current,active and reactive power)
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Requirement - Test Result - Remark

Test 4a-1.1 Depth of fault phase: 0.75p.u.,two-phase-asymmetrical (type D),20% load
Test overview(voltage,current,active and reactive power)

Test 4a-1.2 Depth of fault phase: 0.75p.u.,two-phase-asymmetrical (type D),20% load
Instantaneous curve and RMS value of phase-to-neutral voltages
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Requirement - Test Result - Remark

Test 4a-1.3 Depth of fault phase: 0.75p.u.,two-phase-asymmetrical (type D),20% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu

Test 4a-1.4 Depth of fault phase: 0.75p.u.,two-phase-asymmetrical (type D),
20% load restoring time

TRF No. CEI 0-21_V3.0




Page 127 of 158 Report No.: 6170209.50
CEl 0-21

Requirement - Test Result - Remark

Test 4a-2.1 Depth of fault phase: 0.75p.u.,two-phase-asymmetrical (type D),95% load
Test overview(voltage,current,active and reactive power)

Test 4a-2.2 Depth of fault phase: 0.75p.u.,two-phase-asymmetrical (type D),95% load
Instantaneous curve and RMS value of phase-to-neutral voltages
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Requirement - Test Result - Remark

Test 4a-2.3 Depth of fault phase: 0.75p.u.,two-phase-asymmetrical (type D),95% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu

Test 4a-2.4 Depth of fault phase: 0.75p.u.,two-phase-asymmetrical (type D),
95% load restoring time
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Requirement - Test Result - Remark

Test 5- Depth of fault phase: 0.1p.u.,LV two-phase-asymmetrical (type D),0% load
Test overview(voltage,current,active and reactive power)

il . :

Y

Start

Test 5-1.1 Depth of fault phase: 0.1p.u.,LV two-phase-asymmetrical (type D),20% load
Test overview(voltage,current,active and reactive power)
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Requirement - Test Result - Remark

Test 5-1.2 Depth of fault phase: 0.1p.u.,LV two-phase-asymmetrical (type D),20% load
Instantaneous curve and RMS value of phase-to-neutral voltages

Test 5-1.3 Depth of fault phase: 0.1p.u.,LV two-phase-asymmetrical (type D),20% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu
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Requirement - Test Result - Remark

Test 5-1.4 Depth of fault phase: 0.1p.u.,LV two-phase-asymmetrical (type D),
20% load restoring time

B

Test 5-2.1 Depth of fault phase: 0.1p.u.,LV two-phase-asymmetrical (type D),95% load
Test overview(voltage,current,active and reactive power)
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Requirement - Test Result - Remark

Test 5-2.2 Depth of fault phase: 0.1p.u.,LV two-phase-asymmetrical (type D),95% load
Instantaneous curve and RMS value of phase-to-neutral voltages

Test 5-2.3 Depth of fault phase: 0.1p.u.,LV two-phase-asymmetrical (type D),95% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu
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Requirement - Test Result - Remark

Test 5-2.4 Depth of fault phase: 0.1p.u.,LV two-phase-asymmetrical (type D),
95% load restoring time

M
art

Test 6- Depth of fault phase: 0.5p.u.,LV two-phase-asymmetrical (type D),0% load
Test overview(voltage,current,active and reactive power)
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Requirement - Test Result - Remark

Test 6-1.1 Depth of fault phase: 0.5p.u.,LV two-phase-asymmetrical (type D),20% load
Test overview(voltage,current,active and reactive power)

Test 6-1.2 Depth of fault phase: 0.5p.u.,LV two-phase-asymmetrical (type D),20% load
Instantaneous curve and RMS value of phase-to-neutral voltages
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Requirement - Test Result - Remark

Test 6-1.3 Depth of fault phase: 0.5p.u.,LV two-phase-asymmetrical (type D),20% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu

Test 6-1.4 Depth of fault phase: 0.5p.u.,LV two-phase-asymmetrical (type D),
20% load restoring time

Bl
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Requirement - Test Result - Remark

Test 6-2.1 Depth of fault phase: 0.5p.u.,LV two-phase-asymmetrical (type D),95% load
Test overview(voltage,current,active and reactive power)

Test 6-2.2 Depth of fault phase: 0.5p.u.,LV two-phase-asymmetrical (type D),95% load
Instantaneous curve and RMS value of phase-to-neutral voltages
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Clause

Requirement - Test

Result - Remark

Verdict

Test 6-2.3 Depth of fault phase: 0.5p.u.,LV two-phase-asymmetrical (type D),95% load
Instantaneous curve and RMS value of phase currents

Irms_a

Test 6-2.4 Depth of fault phase: 0.5p.u.,LV two-phase-asymmetrical (type D),

95% load restoring time
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Requirement - Test Result - Remark

Test 7-Depth of fault phase: 1.20p.u.,three-phase-symmetrical (type A), 0% load
Test overview(voltage,current,active and reactive power)

Test 7-1.1 Depth of fault phase: 1.20p.u.,three-phase-symmetrical (type A),20% load
Test overview(voltage,current,active and reactive power)
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Requirement - Test Result - Remark

Test 7-1.2 Depth of fault phase: 1.20p.u.,three-phase-symmetrical (type A),20% load
Instantaneous curve and RMS value of phase-to-neutral voltages

Test 7-1.3 Depth of fault phase: 1.20p.u.,three-phase-symmetrical (type A),20% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu
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Requirement - Test Result - Remark

Test 7-1.4 Depth of fault phase: 1.20p.u.,three-phase-symmetrical (type A),20% load
restoring time

Test 7-2.1 Depth of fault phase: 1.20p.u.,three-phase-symmetrical (type A),95% load
Test overview(voltage,current,active and reactive power)
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Requirement - Test Result - Remark

Test 7-2.2 Depth of fault phase: 1.20p.u.,three-phase-symmetrical (type A),95% load
Instantaneous curve and RMS value of phase-to-neutral voltages

Test 7-2.3 Depth of fault phase: 1.20p.u.,three-phase-symmetrical (type A),95% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu
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Requirement - Test Result - Remark

Test 7-2.4 Depth of fault phase: 1.20p.u.,three-phase-symmetrical (type A), 95% load
restoring time

Bl

Test 8-Depth of fault phase: 1.25p.u.,three-phase-symmetrical (type A), 0% load
Test overview(voltage,current,active and reactive power)

B : . .

!

!

Start End

TRF No. CEI 0-21_V3.0




Page 143 of 158 Report No.: 6170209.50
CEl 0-21

Requirement - Test Result - Remark

Test 8-1.1 Depth of fault phase: 1.25p.u.,three-phase-symmetrical (type A),20% load
Test overview(voltage,current,active and reactive power)

Test 8-1.2 Depth of fault phase: 1.25p.u.,three-phase-symmetrical (type A),20% load
Instantaneous curve and RMS value of phase-to-neutral voltages
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Requirement - Test Result - Remark

Test 8-1.3 Depth of fault phase: 1.25p.u.,three-phase-symmetrical (type A),20% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu

Test 8-1.4 Depth of fault phase: 1.25p.u.,three-phase-symmetrical (type A),20% load
restoring time
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Test 8-2.1 Depth of fault phase: 1.25p.u.,three-phase-symmetrical (type A),95% load
Test overview(voltage,current,active and reactive power)

Test 8-2.2 Depth of fault phase: 1.25p.u.,three-phase-symmetrical (type A),95% load
Instantaneous curve and RMS value of phase-to-neutral voltages
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Requirement - Test Result - Remark

Test 8-2.3 Depth of fault phase: 1.25p.u.,three-phase-symmetrical (type A),95% load
Instantaneous curve and RMS value of phase currents

Irms_a_pu

Test 8-2.4 Depth of fault phase: 1.25p.u.,three-phase-symmetrical (type A), 95% load
restoring time

B
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Clause Requirement - Test Result - Remark Verdict
B16 TABLE: Checking the insensitivity to automatic reclosing during phase =
- discordance
Model HNS3000TL-1
Test 1. Phase angle shift of 90°
Phase shift Current 20 ms Current 200ms
Power level Cos @ angle before phase shift | after phase shif Result
) (A) (A)
The PV inverter
continue to feed power
100% 0.999 90 13.60 12.88 to grid after phase

angle shift has been
performed. No
damage, no hazard.

Test 2: Phase angle shift of 180°

Power level Phase shift Current 20 ms Current 200ms

%) Cos @ angle before phase shift | after phase shif Result
’ ) (A) (A)
The PV inverter
continue to feed power
100% 0.999 180 13.61 13.95 o grid after phase

angle shift has been
performed. No
damage, no hazard.

Note:

The generator must be brought into operation at rated power. Let the system operate under the set
conditions for at least 5 min or the time necessary for the temperature inside the converter to stabilize.

The inverter should be operated with cos @ = 1 and nominal output power. The network simulator should

create voltage phase shifts of 90° and 180°. As a result, 20ms before and 200ms after the voltage phase
shift, should be documented.
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Clause Requirement - Test Result - Remark Verdict
Test 1. Phase angle shift of 90°
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Clause Requirement - Test Result - Remark Verdict
Test 2: Phase angle shift of 180°
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Annex 1
ISO 9001 certificate

CERTIFICATE

N. CN23 -12689A
This is to certify that the Quality Management System of

AFORE NEW ENERGY TECHNOLOGY (SHANGHAI) CO.,LTD.

Unified social credit code: 91310000561932991K

Registered Address

Building 7, No.333, Wanfang Road, Minhang District, Shanghai

Office & Production Address

Building 7, No.333, Wanfang Road, Minhang District, Shanghai, China

Has been independently assessed and found in conformance with the standard

ISO 9001:2015

For the following scope of activities:
R & D and Manufacture of Photovoltaic Inverter

IAF 19

For further and updated information regarding any changes in the status of this certification please contact via
phone under +355696037861 / +39 0296368458 or via email to info@axe-register.com or venify directly on the
website www.axe-register.com by using the organization name or the certificate number.

The validity of this certificate is subject to periodic yearly surveillance audit and triennial review of the entire
management system of the certified organization.

Date of first registration 10/07/2017
Date of this certificate 07/07/2023
Date of expiry 09/07/2026

On behalf of the Certificgtion Body

AXE REGISTER Ltd
Antonio
Technical Dijfetdr
&/

AT

CS 007 26.02.18

Signatory of EA/MLA, Mutual Recognition Agreements

During validity period of the certificate a surveillance audit should be
carried out once within each 12 months. The label should be pasted on
specified position of right side of the certificate then it is valid. The
certificate can be checked out at CNCA website (www.cnca.gov.cn).

AXE REGISTER
Piazza Unita d'ltalia, 5 - 21047 Saronno (VA) - Italia | +39 02 96368458 | info@axe-register.com
ACM (CHINA) LIMITED, Rm B201, No 352, Waihuan Road, Minhang District, Shanghai 201199, China
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Annex 2
Datasheet of the relay
|
»»> Features
O 12A/14A/16A miniature PCB Power Relay.
p— O Contact gap can be greater than 1.85 & 2.1 mm.
O Conforms to European photovoltaic standard IEC 62109-1.
O Coil holding voltage can be reduced to 45~60%(for 210),
45~55%(for 210H) V of the nominal coil voltage for saving
” energy.
_eag?
il O High performance PCB power relay for photovoltaic power
' generation systems (solar inverter).
O Complies with RoHS-Directive 2011/65/EU.
3\
>»» Type List
4 Standard type
Designati ided with
Terminal style Contact form Insulation system esignation (prow ed with)
Flux tight
i 2A 210-2AH-F-C
PCB terminal F
' (DPNO) 210-2AH1-F-C
4 High power type
; 2A 210H-2AH-F-C
PCB terminal F
(DPNO) 210H-2AH1-F-C
>»» Ordering Information
210 [J - 2A H L] - o - (¢ ]
1 2 3 4 5 6 7 8
1.210 -- Basic series designation 6. Blank -- Standard type
F --Class F
2. Blank -- Standard type
H -- High power type 7.C -- Flux tight
3.2A -- Double pole normally open 8.1 -- Coil voltage (please refer to the
coil rating data for the availability)
4. H -- Contact material Ag alloy
5. Blank -- Contact gap 21.85mm
1 -- Contact gap 22.1mm
»»» Contact Rating
# Standard type
Resistive load 12A 250VAC, On 1s /Off 9s, at 85°C, 30K ops.
4 High power type
_ 14A 250VAC, On 1s /Off 9s, at 85°C, 30K ops.
Resistive load
16A 250VAC, On 1s /Off 9s, at 75°C, 30K ops.
1
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»»» Coil Rating (DC)
4 For contact gap 21.85 mm

Rated Rated current Coil resistance 5;?:;;2 I?’g:tr;g:t Continuous mnzzx?)rtion
0 @ [ ©
"°('5)9"" il (‘;&23 Bl /‘Eg; 2¥C (Max) (Min) O30 " atrated/ holding
at 23°C ™ at 23°C voltage
12 118 102 75 % of 5 % of (210) 45~60%, P—
------------------------------------ rated rated | (210H) 45~55% | , , SFRTOC
24 58 411 voltage voltage of rated voltage | '

Notes : (1) To energize relay properly apply 100%~120% nominal coil voltage for 200ms.
(2) Coil holding voltage is 45~60%(for 210), 45~55 %(for 210H) of nominal voltage after applying
nominal voltage for 200ms.

(3) At 85°C for contact rating 12A, 14A; at 75°C for contact rating 16A.

4 For contact gap 22.1 mm

Rated Rated current Coil resistance 5:::;;2 E\)"g:tr;g:t Continuous oonzz‘::;ion
voltage +10 % at 23°C +10 % at 23°C . voltage .
) (mA) Q) (Max.) (Min.) at 85°C @O at rated / holding
at 23°C ™ at 23°C voltage
12 118 102 80 % of 5 % of (210) 45~60%, apDrox
------------------------------------ rated rated | (210H) 45~65% | . , SFROC
24 58 411 voltage voltage of rated voltage ) )

Notes : (1) To energize relay properly apply 100%~120% nominal coil voltage for 200ms.
(2) Coil holding voltage is 45~60%(for 210), 45~55 %(for 210H) of nominal voltage after applying
nominal voltage for 200ms.
(3) At 85°C for contact rating 12A, 14A; at 75°C for contact rating 16A.

> Specification
Contact material

Contact resistance "

Operate time
Release time "

Vibration resistance

Ag alloy

100mQ Max. (at 1A/6VDC by 4-wire resistance measurement)
6 mQ Max. (By voltage drop 10A)

20ms Max.

15ms Max.

Operating extremes

10~55Hz , amplitude 1.5 mm

Damage limits

10~55Hz , amplitude 1.5 mm

. Operating extremes 10G
Shock resistance —
Damage limits 100G
100,000 ops.

Life expectancy Mechanical

(frequency 9,000 ops./hr)

-40~+85°C (no freezing) for contact rating 12A,14A
-40~+75°C (no freezing) for contact rating 16A

Approx.17 g

Operating ambient temperature

Weight

Notes : (1) Initial value. Operate and release time excluding contact bounce.

(2) Unless otherwise specified, all tests are under room temperature and humidity.

(3) Consider the heat of PCB is necessary, please check the actual condition of PCB.

(4) Applying no diode to this relay. The life expectancy will be lower when a diode is used. To use
a varistor (ZNR) could absorb the coil surge of relay that is recommended.

(5) Do not use the relay exceeding the coil rating, contact rating and life expectancy, or this may cause
the risk of overheating.

(6) To assure optimum performance, avoid the relay from dropping, hitting, or other unnecessary shocks.

(7) Do not switch the contacts without any load as the contact resistance may become increased rapidly.

(8) Please contact Song Chuan for the detailed information.
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>»» Insulation Data

Insulation resistance

Dielectric strength ("

Insulation of IEC 61810-1
Clearance / creepage distances
Rated insulation voltage

Rated impulse withstand voltage
Pollution degree

Rated voltage
Overvoltage category

1000MQ Min. (DC 500V)

Between open contact

: AC 1500V, 50/60Hz 1 min.

Between contact and coil

: AC 5000V, 50/60Hz 1 min.

Between contact circuits

Between coil to contact

: AC 2500V, 50/60Hz 1 min.

: Double, Reinforce 23 mm / 25 mm

Between open contact

: Basic, 21.5mm / 22.5mm

Between contact circuits

: Double, Reinforce 23 mm / 25 mm

250V

2500V

2

230/ 400V

Compliant with European photovoltaic standard
1.85mm Min. (IEC 62109-1 and VDE 0126)

2.1mm Min. (IEC 62109-1 and VDE 0126)

Contact gap

Notes : (1) Initial value.

> Safety Approval

Certified UL/CUL VDE
| File No. E88991 40007827
> Safety Approval Rating
UL/CuUL VDE
210 210H 210 210H

NO : 16A 250VAC T75
NO : 14A 250VAC T85

NO : 16A 277VAC

NO - 14A 277VAC NO : 12A 250VAC T85

NO : 12A 277VAC

>»> Qutline Dimensions

29 12.5
(1.142) (0.492)

+
o ; l]15_4

251
{0.988)

L 064 S _
0.024 oz
( U),SXCI.S-Z =) (0.059) TOLERANCE:
LESS THAN: 1(0.039) £0.1(0.004)
go.oggxo.ozuj 24 5(0.197) £0.3(0.012)
- 20(0.757) £0.5(0.020)

MORE THAN: 20(0.787) +1(0.039)

>»» Wiring Diagram
(Bottom view)
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>»» PC Board Layout
(Bottom view)

0.9X2 -4
(0.035%0.079) (0.787) @1.3-2
,,,,,, (0.051)
o | ofg
- Lyl
C o ___ il
5.0
(0.197)
»»» Engineering Data
Coil operating range (210) Coil operating range (210H) Coil temperature rise (210)
260 50 130
240 40/ 120
220 220 i
200 _ 200 § 100
2 180 32 180) ~ Q@
= © 180!
_% ::g oA g 140 = £ =
2 | ——— B 1'“‘-15—;15_-_ ] ;cc} L ol
2 100 |- With coil voltage 100% —| T 1001 With coll voltage 0% — ]
[&1 E——— O L — g 0
BD_____ Without ool vollage I —— Without coil valtage aE: 4
60 | i = 30 oA
0 [ 20 | [ 20
e 0 20 40 60 B0 100 10
0 20 4 60 &0 100 ) 35 45 55 65 75 85 95 105
Ambient temperature (°C) Amblent temparaturs (*C) % of Nominal coil voltage (at 23°C)
Coil temperature rise (210) Coil temperature rise (210H) Coil temperature rise (210H)
130 130 130,
120 120) 120
o 1o 5 Mo o 1o
. oo < 100 100
0
20 50
g w g% g
2 2 10 = g n
© 60 'g 80 T 60
§ h 28— 8 s = aé" 50 168,
@ L1 E a0 & 40
= a0 = [, oA = oA
20| 20
10l 123 10
35 45 55 65 75 85 95 105
- o momnal ool votage (61 55°C) T T 35 45 55 65 75 85 95 105
of Nominal coil voltage (at 85° i i o
y 9 % of Nominal coil voltage (at 23°C) % of Nominal cail voltage (at 75°C)
Coil temperature rise (210H)
130y
120
5 10l
100
9 90
= 8O
2
T 60
@
3 jg 14A
2 a0 -
20
10

55 65 75 85 95 105
% of Nominal coil voltage (at 85°C)

&
&

- All specifications subject to change. Please contact Song Chuan for update. -
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Annex 3
Pictures of the unit

Enclosure — Front View

Enclosure — Rear View
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Enclosure — Side view

Enclosure — Side view
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Input/output connection and communication interface
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Internal view

10

!

, ‘rm u, l.

3 (™ ¥

ul}»ud Hmm‘/

) TS

T — w‘\i!l!:w"c‘
@2 304 5 6 7 8 ORI 1213 14 15 16 17 18 19 P21 22 23 20 25 % 27 28 MEN I 2 33 4 3 %

--- End of test report---
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