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AdAreSs ... :
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Test specification:
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Non-standard test method................ N/A

Test Report Form No. ................... . CEI0-21_V3.0
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DEKRA Testing and Certification (Suzhou) Co., Ltd.
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Test item description.................... :
Trade Mark.........cccccceciiiiiiiinnnn, :

Manufacturer ........cooceeveeveveiiiieiinnnns :

Model/Type reference...........cc..uuee. :

L= L] 0 R :

On-Grid PV Inverter

Afore

Afore New Energy Technology (Shanghai) Co., Ltd.
Build No.7, 333 Wanfang Road, Minhang District, Shanghai, China

HNS3000TL, HNS3600TL-1, HNS3600TL, HNS4000TL,
HNS5000TL, HNS6000TL, HNS7000TL, HNS8000TL,
HNS9000TL, HNS10000TL

See product marking plate on page 4 and ratings of the test
products in page 8 to 10.
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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.......ccccceevvveeeveenns :

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 JOM

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

Sandy Qian (REW) SOWW % @ 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 (12 pages)

Annex 3: Pictures of the unit (8 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.: 210400879SHA-001
Accreditation Number: 3309.02 (A2LA-ILAC)

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

No0.103, Caobao Road, Xuhui District,
Shanghai, China

Report No.: J22-604-WT-02
Accreditation Number: L0130 (CNAS-ILAC)

TRF No. CEI 0-21_V3.0
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Copy of marking plate:

Marking label:

aV,

Afore

Pdc Max(W) 1500
Vdc MPPT (V)
Isc PV Max (A)

lac Max (A)

Vdc MPPT(V)
Isc PV Max (A)
lac Max (A)
Fac Nom (Hz)

Protective Class

IP Degree

50 Hz.

NEW
cNEGY

3000 4200

Pdc Max(W) 4500 5400 6000

50/60

5400

7000

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.

NcW
cNERGY

N,
Afore

Pdc Max(W) 8400

Vdc MPPT(V) 70-550

Isc PV Max (A)

lac Max (A)

Pdc Max(W) 2600 14000

Vdc MPPT(V)

Isc PV Max (A)

lac Max (A)

Fac Nom(Hz)

Protective Class

IP Degree

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

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.

> B

Risk of electric shock from energy stored in capacitor. Do not
remove cover until 5 minutes after disconnecting all sources of
==’ 5min supply.

Y

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

Check user manual before service

Refer to the operation instruction.

NO warranty for disassembled inverter

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

| POWER FED FROM MORE
A WARNING: | 1 AN ONE SOURCE

® & P

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 ................uvvviiiiiiiiiiiiiiiiiiiiiiiis : movable hand-held stationary
fixed transportable for building-in
Connectiontothe mains ...........cccccccciiiiin, . pluggable equipment direct plug-in
permanent connection for building-in
Enviromental Category .............uvvveveiiiiiviiiiiiiiiiiiiiinnnns . outdoor indoor indoor
unconditional conditional
Over voltage category Mains...........cccccccvvviiiiiiiinnnnne. : ovCl ovCll ovcli OovC IV
Over voltage category PV .......cccccccciiiiiiiiiiiiiiiinnnnn, : ovCl ovcCl ovCll OovC IV
Mains supply tolerance (%) .......ccccccvveeviiiciiieeiineenees © -90/+110%
Tested for power SYStemMS.........ccovvvvviiiiiiiiiiiiiiieeeenne. : TN
IT testing, phase-phase voltage (V) ........cccccvvvvvnnnnnnns © N/A
Class of equIpMeENt..........cccccviiiiiii : Class | Class I Class 11l
Not classified
Mass of equipment (Kg) ........vvvvvrremvememiereiiiiiiiieiiininnns . Refer to the specifications table
POIlULION EgIree .......uvvviiiiiiiiiiiiiiiiiiiiiieiiieieees . Outside PD3; Inside PD2
IP Protection Class .............vvvviiviiiiiiiiiiiiiiiiiiiiiiiiiinieens : 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 ............oooevvviiiiiiniiiieieeenn, . 2022-12-14 (samples provided by applicant)
Date (s) of performance of testsS.........ccccccceeeviiierenenns . 2022-12-15to 2023-04-24

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.

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

The measurement result is considered in conformance with the requirement if it is within the prescribed
limit. It is not necessary to account the uncertainty associated with the measurement result.

This report is only for reference and is not used for legal proof function in China market.

Name and address of factory (ies):
Afore New Energy Technology (Shanghai) Co., Ltd.
Build No.7, 333 Wanfang Road, 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
sensor

~ Filter Relay L

Grid

PV Array 1 VS
oltage

PE
:

Ground

PV Array 2 TVS DC/DC

\— DSP Controller MCu

LED Indicators
- RS485 Interface & LCD
Monitor

Model difference:

All models have same circuit diagram, PWB layout and software. Only different enclosure and fan. And
different power devices and ratings. HNS3000TL, HNS3600TL-1, HNS3600TL, HNS4000TL,
HNS5000TLhave same enclosure, heatsink, circuit diagram and PWB layout. And with AC connector.
HNS6000TL, HNS7000TL, HNS8000TL, HNS9000TL, HNS10000TL have same enclosure, heatsink, circuit
diagram and PWB layout. And with AC terminal, outlet bushing.

HNS6000TL, HNS7000TL, HNS8000TL have internal fan, HNS9000TL, HNS10000TL with internal and
external fan.

The output power is derated by software.

The product was tested on:
Hardware version: V06
Software version: V06

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

Model HNs3000TL | FNS3009TE | 1ins3600TL | HNS4000TL | HNSB00OTL

PV input
P pv Max(W) 4500 5400 5400 6000 7000
. Py toete) - (et 600 600 600 600 600

ax.)
Isc PV (absolute Max.) (A) 18 x 2 18 18 x 2 18 x 2 18 x 2
Number MPP trackers 2 1 2 2 2
Number input strings 11 1 11 11 1/1
Max. PV input current (A) 14x2 14 14x2 14x2 14 x 2
MPPT voltage range (Vdc) 70-550 70-550 70-550 70-550 70-550
Vdc range @ full power (Vdc) 110-550 265-550 130-550 145-550 180-550
AC Grid (output)
Normal AC Voltage (VAC) L/N/PE, 220 Vac, 230 Vac, 240 Vac
Frequency (Hz) 50/ 60
Normal AC Current (A) 13.1 15.7 15.7 17.4 21.8
Max. cont. output current (A) 15 17.5 17.5 20 24
Normal Power (W) 3000 3600 3600 4000 5000
Rated Apparent Power (VA) 3000 3600 3600 4000 5000
Max. cont. Power (W) 3000 3600 3600 4000 5000
?('/%' cont. Apparent Power | 54, 3600 3600 4000 5000
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)

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

Model HNS6000TL | HNS7000TL | HNS8000TL | HNS9000TL | HNS10000TL
PV input
P pv Max(W) 8400 9800 11200 12600 14000
mxa’)‘ PV (Vdc) (absolute 600 600 600 600 600
Isc PV (absolute Max.) (A) 18 x 2 18+35 18+35 35x2 35x2
Number MPP trackers 2 2 2 2 2
Number input strings 1/1 1/2 1/2 2/2 2/2
Max. PV input current (A) 14x 2 14+26 14+26 26 x 2 26 x 2
MPPT voltage range (Vdc) 70-550 70-550 70-550 70-550 70-550
Vdc range @ full power (Vdc) 220-550 220-550 220-550 220-550 220-550
AC Grid (output)
Normal AC Voltage (VAC) L/N/PE, 220 Vac, 230 Vac, 240 Vac
Frequency (Hz) 50/ 60
Normal AC Current (A) 26.1 30.5 34.8 39.2 43.5
Max. cont. output current (A) 28.7 33.6 38.3 45 50
Normal Power (W) 6000 7000 8000 9000 10000
Rated Apparent Power (VA) 6000 7000 8000 9000 10000
Max. cont. Power (W) 6000 7000 8000 9000 10000
?('/%' cont. Apparent Power | g, 7000 8000 9000 10000
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)

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
A4331 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.1¢c) Flicker emission P
B.11 Conditions of connection, reconnection and gradual power P
o supply
B1221 Reactive power capability - Inverter in systems with total capacity <11.08 KW N/A
up to 11.08 kW
Reactive power capability - Inverter in systems with total capacity
B.1.2.2.2 greater than 11.08 kW >11.08 kW P
B.123 Reactive power supply at a given level (greater 11.08 kW >11.08 KW * =
systems, but can requested for smaller systems as well)
B.124 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 X 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 kW systems] >11.08 kw P
B.16 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
Threshold 85% Un tmin 15% Un tmin 110% Un tmax 115% Un tmax
(27.51) (27.51) (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
Threshold 49.50 Hz tmin 47.50 Hz tmin 50.50 Hz tmax 51.50 Hz tmax
(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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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) 3
Model HNS10000TL

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 47.51 47.50 47.51 51.50 51.49 51.51
the tripping value [Hz]:
Trip time limit [ms]: 100 ms 100 ms
[\r"nes"}‘?“reme”t the trip time 92.1 92.7 90.9 97.8 95.6 95.2
-25°C temperature
Limit [Hz]: 47,50 Hz (81<.S2) 51,50 Hz (81>.S2)
Measurement accuracy of 47.50 47.50 47.51 51.51 51.50 51.50
the tripping value [HZz]:
Trip time limit [ms]: 100 ms 100 ms
'[\:'ni??'“reme”t the trip time 92.9 91.3 92.6 95.2 92.4 93.6
+60°C temperature

Limit [ms]: 47,50 Hz (81<.S2) 51,50 Hz (81>.S2)
Measurement accuracy of 4750 47.49 47.50 51.49 51.50 51.49
the tripping value [Hz]:
Trip time limit [ms]: 100 ms 100 ms
'[\:'nes"’]‘_s“reme”t the trip time 94.2 96.8 91.4 95.7 96.3 94.1

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 protection f<47,5 Hz 100 ms

Frequency increase protection f>51,5 Hz 100 ms

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

- +20 mHz for frequency intervention thresholds

- =3 % + 20 ms for intervention times

- =1 % Vnfor 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 HNS10000TL

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 47.51 47.51 51.51 51.50 51.51
the tripping value [Hz]:
Trip time limit [ms]: 4000 ms 1000 ms
[\r"nes??'“reme”t thetriptime | 59, 3975 3979 995.3 997.6 996.4
-25°C temperature
Limit [HZz]: 47,50 Hz (81<.S2) 51,50 Hz (81>.S2)
Measurement accuracy of 47.50 47.50 47.51 51.50 51.50 51.51
the tripping value [Hz]:
Trip time limit [ms]: 4000 ms 1000 ms
'[\:'ni??'“reme”t thetriptime | 5977 3975 3979 993.8 994.3 997.9
+60°C temperature

Limit [ms]: 47,50 Hz (81<.S2) 51,50 Hz (81>.S2)
Measurement accuracy of 47.50 47.51 47.51 51.51 51.51 51.50
the tripping value [Hz]:
Trip time limit [ms]: 4000 ms 1000 ms
'[\:'nes"’]‘_s“remem thetriptime | 5974 3086 3974 993.7 993.1 997.3

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 protection f<47,5 Hz 4000 ms

Frequency increase protection f>51,5 Hz 1000 ms

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

- +20 mHz for frequency intervention thresholds

- =3 % % 20 ms for intervention times

- =1 % Vnfor 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& i . o .
A4.3.2 TABLE: Test procedure for maximum/minimum frequency functions (81.S1) P
Model HNS10000TL

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 o, 49.81 49.80 50.20 50.21 50.21
tripping value [Hz]:
Trip time limit [ms]: 100 100
{\r"nes?f“reme”t the trip time 94.2 94.8 95.2 93.6 95.6 96.8

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

Measurement accuracy ofthe | ;g g4 49.80 49.79 50.21 50.21 50.20
tripping value [Hz]:

Trip time limit [ms]: 100 100
'[\fni?f“reme”t the trip time 97.2 1.8 99.3 955 91.8 93.9

+60°C temperature

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

L . 49.81 49.79 49.81 50.21 50.20 50.21
tripping value [Hz]:
Trip time limit [ms]: 100 100
'[\:'nes"’]‘,s“reme”t the trip time 915 92.7 92.5 91.8 94.1 94.3

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% Vnfor voltage intervention thresholds

- +20 mHz for frequency intervention thresholds

- =3 % % 20 ms for intervention times

- =1 % Vnfor 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: HNS10000TL

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.S1)
;\\/I/]e:asurement accuracy of the tripping value 195.54 195.42 195.36
Trip time limit [ms]: 1500
Measurement the trip time [ms]: 1494 1488 1492
-25°C temperature
Limit [V]: 195.5 V (27.S1)
{V\I/(]a:asurement accuracy of the tripping value 195.38 195.71 196.01
Trip time limit [ms]: 1500
Measurement the trip time [ms]: 1496 1499 1495
+60°C temperature

Limit [V]: 195.5V (27.S1)
{\\/I/(]a:asurement accuracy of the tripping value 195.69 195.82 195.55
Trip time limit [ms]: 1500
Measurement the trip time [ms]: 1493 1496 1497

Note:

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

- =<1% Vnfor voltage intervention thresholds

- 20 mHz for frequency intervention thresholds

- <3 % + 20 ms for intervention times
- <1 % Vnfor 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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Voltage: 2%
Frequency: £20mHz
Trip times: 1%+20ms

CEI 0-21
Clause Requirement - Test Result - Remark Verdict
A43.1& . . ..
A 432 TABLE: Test procedure for maximum/minimum voltage (27.S2) (59.S2) P
Model HNS10000TL
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
3])_ STEP for trip time [V to 1.1 threshold -> 0.9 threshold 0.9 threshold -> 1.08 threshold
Ambient temperature
Limit [V]: 34.5V (27.S2) 264.5 V (59.52)
Measurement accuracy of 34.51 34.53 34.51 264.52 264.58 265.12
the tripping value [V]:
Trip time limit [ms]: 200 200
[\r"nes"}‘?“’eme”t thetripime | 196 6 191.2 198.2 194.6 195.6 195.9
-25°C temperature
Limit [V]: 34,5V (27.S2) 264,5V (59.S2)
Measurement accuracy of 34.49 34.50 34.51 264.58 264.51 264.56
the tripping value [V]:
Trip time limit [ms]: 200 200
'[\:'ni??'“reme”t thetriptime | 195, 194.4 191.3 196.5 197.3 194.3
+60°C temperature
Limit [V]: 34,5V (27.S2) 264,5V (59.S2)
Measurement accuracy of 34.48 34.52 34.51 264.59 264.55 264.59
the tripping value [V]:
Trip time limit [ms]: 200 200
'[\:'ni"’]‘?‘“reme”t thetriptime | 1958 192.1 191.9 197.6 197.5 197.2
Note:

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

- 20 mHz for frequency intervention thresholds
- =3 % + 20 ms for intervention times

- =1 % Vnfor voltage recovery thresholds

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

*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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Timel[s]
e DOower

Voltage

a)

CEl 0-21
Clause Requirement - Test Result - Remark Verdict
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: HNS10000TL
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 1 501
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
Disconnection should
Phase 2 -
not take place.
Phase 3 -
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 1 285 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
S.
12000 400
10000 350
300
= 8000 550 E
E‘ D
o 6000 200 2
3 644s 501s 5
T 4000 150 <
100
2000 50
0 —— (]
0 120 240 360 480 600 720 840 960 1080120013201440
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12000 400
g
10000 250
300
s 8000 250 S
= S
@ 6000 cas s 200 &
¢ os S cn O
o 4000 150 =Y
100
2000 0
0 0
0 120 240 360 480 600 720 840 960 10801200 13201440
Timel[s]
= Power ==\/oltage
b)
12000 400
g
10000 250
300
s 8000 250 S
= S
g 6000 200 &
o 6655 285s tn O
% 4000 150 =
100
2000 0
0 0
0 120 240 360 480 600 720 840 960 1080 1200
Timel[s]
= Power ==\/oltage
c)
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CEl 0-21
Clause Requirement - Test Result - Remark Verdict
A.4.3.3.1 | TABLE: Insensitivity to harmonics of the frequency relay P
Mode HNS10000TL
according to Table 17: | g5,,: 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
[Hz to Hz]:

10mHz steps

1.01 threshold -> decrease by max

0.99 threshold -> increase by max

10mHz steps

D) STEP trip time [Hz to

1.01 threshold -> 0.99 threshold

0.99 threshold -> 1.01 threshold

Hz].
Limit [Hz]: 47.50 51.50
Measurement accuracy of
the tripping value [V]; 47.49 47.49 47.48 51.51 51.52 51.51
100 ms 100 ms
F:'ni??“'eme”t thetriptime | g5 g 94.8 96.8 98.8 93.2 98.0
Under frequency:
Tek Preiu M 20.0 s
[ b’
(33 —
[1,
foom Factor: 500k~ _ Joom Position:89.2s
: ? : O : 0 E ' :
ity R e R A T AL P LY I €) 99,1388 ¢ 1.625 Y
[4% | O 89.2344s 1.602
"""" CoT el £.95.6000ms &2_3.44m"u’
o ;
® 0 TZao.oms  Boks . @ 7
@ 100 & @ ooy SM points -1.00 Y
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Over frequency:

Tek Freyu M 20,0 5
[ RE)
> -
foom Facto_r: 500 X _ Zoc_-m Position:_??.? 5 _ _ _ _
: ? ? €) ? Hb) ? : ? ? :
S T T B T T A IR R 3] 77.ERTR ¢ 1.625 Y
[+ | : ; ; i ®  77.66645 1.656
.. ...... . . . . . R . . . L . . . ¥ . . . L . b . &gglgoooms . &31.25m\u|'

o
® 0 Jidaoom  soss @7 ]
& 100 4 & c-oov SM points -1.00¥

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.

Vrms = 299.3992 V
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tripping value [ms]:

CEIl 0-21
Clause Requirement - Test Result - Remark Verdict
A.4.3.3.2 | TABLE: Remote trip signal P
Model HNS10000TL
Test: Remote tripping signal for the external disconnection
Limit [ms]: 50
Measurement time of the 428

Graph of remote trip signal:
Tek Fre'fu M 1,00 s
'b'ia
E¥
3
[1;
Zo_om F_ac_to_r:_SQX_ _ Z_oqm_PQsi_tio_n:_B._lf 5 _
: : : ) b : : :
T T 1 3.1365 5 37.36 W
3.1793 5 -1.641Y
.Q-.42.800ms &39.00 Y

AVAVAYE

100 7 20.0ms
50.0 & & ov

S00kS/s ® ]

SM paoints 0.00 &

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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External

CEl 0-21
Clause Requirement - Test Result - Remark Verdict
A.4.3.3.3 | TABLE: Communication Signal P
Model HNS10000TL
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:
Ri te posting ]
r 1,10 V. > uT=3 . >
| Measure V }—— 0,15V, >y 1 >
T=02s
— 1,15V, > g " > '
N T=02s "
OR — Slso[;:llng
- 085Va —8 3> ; —
T=1504s r
81.82
— 47,5Hz | U a0l —>
(oppure‘O: s)
1 Si‘,l'."nslfz oT-I o
(oppure 0,1 s)
81.51
T a98Hz > Yogas
OR
81.81
T os02Hz T Gegar

AND ——

signal

Local

¥

command

v

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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CEl 0-21
Clause Requirement - Test Result - Remark Verdict
A.4.3.4 | TABLE: Verification of insensitivity to the frequency derivative (ROCOF) P
Model HNS10000TL

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 10274 Continuous operation | Stay connected
2) 4755 Hz | 51.45 Hz 156 s 10283 Continuous operation | Stay connected
3) 51.45Hz | 47.55 Hz 156 s 10281 Continuous operation | Stay connected
2) 4755 Hz | 51.45 Hz 156 s 10270 Continuous operation | Stay connected
3) 51.45Hz | 47.55 Hz 156 s 10265 Continuous operation | Stay connected
2) 4755 Hz | 51.45 Hz 156 s 10267 Continuous operation | Stay connected
3) 51.45Hz | 47.55 Hz 156 s 10273 Continuous operation | Stay connected
2) 4755 Hz | 51.45 Hz 1.56s 10276 Continuous operation | Stay connected
3) 51.45Hz | 47.55 Hz 156 s 10269 Continuous operation | Stay connected
2) 4755 Hz | 51.45 Hz 1.56s 10270 Continuous operation | Stay connected
3) 51.45Hz | 47.55 Hz 1.56s 10267 Continuous operation | Stay connected
5) 4755 Hz | 47.55 Hz 10.0s 10273 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 24 of 168 Report No.: 6157903.50

CEI 0-21
Clause Requirement - Test Result - Remark Verdict
Diagram:
12000 52
10000 ol
50 o
< 8000 ﬁi
= 49 2
@ 6000 P
2 48 3
o o
4000 D
47 =
2000 16
0 45
0 6 12 18 24 30 36
Times|[s]
—Power e Frequency
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Requirement - Test

Result - Remark

Verdict

A.4.4 TABLE: Self-test

Model HNS10000TL

Software version: Control board: V06, Display board: V06

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 253.0Vv 601000ms
59.51 Default 253.0 V <603000 ms
Reading 264.6V 198ms Is the voltage thresholds
Overvoltage : deviation within 1%?
59.52 Default 2645V 200 ms (X YES, CINO)
Undervoltage Reading 195.4V 1490ms Is the time deviation within
27 51 3% = 20 ms?
Default 1955V 1500 ms (X YES, [INO)
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, [INO)
Underfrequency Reading 49.8 Hz 99 ms Is the tisr?/ef%iatiog within
81<.S2 0+ 20 MS:
Default 49.8 Hz 100 ms (X YES, CINO)
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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Clause Requirement - Test

Result - Remark

Verdict

Diagram of auto-test:

Overvoltage 59.S51

Autotest 59.Sl1
Vac 10m Max 253. 0V
Vac 10m 253. 0V
Vac Disat  253.0V
T Disat 60 1000ms

Overvoltage 59.52

Autotest 59.S2
Vac Max 264. 5V
Vac 264. 5V
Vac Disat  264.6V
T Disat 198ms

Undervoltage 27.S1

Autotest 27.S1
Vac min 195. 5V
Vac 195. 5V
Vac Disat  195.4V
T Disat 1490ms

Undervoltage 27.S2

Autotest 27.52
Vac min 34. 5V
Vac 34. 5V
Vac Disat  34.4V
T Disat 196ms
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Overfrequency 81>S1

Autotest 81>.S1
F max 50. 20Hz
Freq 50. 20Hz
F Disat  50. 20Hz
T Disat  95ms

Overfrequency 81>S2

Autotest 81>.S52
F max b1. b0Hz
Freq 51. 50Hz
F Disat 5l. 50Hz
T Disat  98ms

Underfrequency 81<S1

Autotest 81<.S1
F min 49. 80Hz
Freq 49. 80Hz
F Disat 49. 80Hz
T Disat  99ms

Underfrequency 81<S2

Autotest 81<.S2
F min 47. 50Hz
Freq 47, 50Hz
F Disat  47.50Hz
T Disat  97ms
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A.4.5 TABLE: Single fault tolerance P
Model HNS10000TL
Ambient temperature (°C) .....oovviiiiiiiii e 25°C
No. component fault st vl test time result
No. (V)
1 ISO Short circuit before 360Vvdc- 3min gg;g:g; Olpsirigt?t’ ?\Irgoczanger
Relay(ALFG1)| start up inverter 230Vac no hazard, no fires
Monitoring Pinl to Pin2 short 360Vdc- Unit can’t operating, error
2 Relay - circuit before start 230Vac 3min massage: Relay Fault. No
L(RL2) up inverter danger, no hazard, no fires
Monitoring Pinl to Pin2 open 360Vdc- Unit can’t operating, error
3 Relay - circuit before start 230Vac 3min massage: Relay Fault. No
L(RL2) up inverter danger, no hazard, no fires
Monitoring Pin3 to Pin4 short 360Vdc- Unit can’t operating, error
4 Relay - circuit before start 230Vac 3min massage: Relay Fault. No
L(RL2) up inverter danger, no hazard, no fires
Monitoring Pin3 to Pin4 open 360Vdc- Unit can’t operating, error
5 Relay - circuit before start 230Vac 3min massage: Relay Fault. No
L(RL2) up inverter danger, no hazard, no fires
Monitoring Pinl to Pin2 short 360Vdc- Unit can’t operating, error
6 Relay - circuit before start 230Vac 3min massage: Relay Fault. No
N(RL1) up inverter danger, no hazard, no fires
Monitoring Pinl to Pin2 open 360Vdc- Unit can’t operating, error
7 Relay - circuit before start 230Vac 3min massage: Relay Fault. No
N(RL1) up inverter danger, no hazard, no fires
Monitoring Pin3 to Pin4 short 360Vdc- Unit can’t operating, error
8 Relay - circuit before start 230Vac 3min massage: Relay Fault. No
N(RL1) up inverter danger, no hazard, no fires
Monitoring Pin3 to Pin4 open 360Vdc- Unit can’t operating, error
9 Relay - circuit before start 230Vac 3min massage: Relay Fault. No
N(RL1) up inverter danger, no hazard, no fires
AC voltage g, ) Unit shut down, Error message:
10 measure Pinl g:gﬁitShort Bé%%\\//if; 3min Grid Volt Fault. No danger, no
(R113) hazard, no fires
AC voltage g, ) Unit shut down, Error message:
11 measure Pinl g:gﬁitShort Bé%%\\//if; 3min Grid Volt Fault. No danger, no
(C34) hazard, no fires
AC current g, ) Unit can't operating, error
12 measure(C20 Pinl P_|n2_Short 360vdc 3min message: Inv Over Current.No
circuit 230Vac .
8) damage, no hazard, no fire.
. . Unit shut down, error message:
13 anfsrstrq(:(%nzcg) Pml—(l;:gﬁits hort 322%\\//(;% 3min Grid Freq Fault.No danger, no
hazard, no fires
DC current . . Unit shut down,error message:
14 measure(C24 P|n1—P_|n2_Short 360vdc- 3min PV1 Over Current. No danger, no
circuit 230Vac )
9 hazard, no fire
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Pin1-Pin2 Short .
15 Bus cap(C45) circuit before 360vdc- 3min Unit can not start-up, No
230Vac damage, no hazard, no fire.
start up
lo |COMOfCPUL- | PinsBOpen | 3ovac- | g |egn et BT
CPU2(U15) circuit 230Vac ' ’ ge,
no hazard, no fire.
17 CPUL1 Failure - | Pin 1-Pin2 Short 360Vdc- 3min Unit shut down. No damage, no
Power(C105) circuit 230Vac hazard, no fire
18 CPU1 Failure -| Pin 1-Pin2 Short 360Vvdc- 3min Unit can't operating,No
Reset (C141) circuit 230Vac damage ,no hazard ,no fire
360Vdc- EEPROM read and write function
19 EEPROM(U20) | Pin 5 Open circuit 3min is abnormal. No damage, no
230Vac
hazards.
360Vdc- EEPROM read and write function
20 EEPROM(U20) | Pin 6 Open circuit 3min is abnormal. No damage, no
230Vac
hazards.
Drive Pin1-Pin2 Short .
21 optocoupler(Ul circuit before 360vdc- 3min Unit can not start-up, NO.
230Vac damage, no hazard, no fire.
0) start up
power tube P"?Z'FT'”3 Short 360Vvdc- . Unit can not start-up, No
22 circuit before 3min '
Boost(Q2) start up 230Vac damage, no hazard, no fire.
. - 360Vdc- . Unit normal operation, No
23 Diode(D54) Short circuit 230Vac 3min danger ,no hazard ,no fire
. . Unit shut down, error massage:
power tube Pin1-Pin3 Short 360Vdc- . '
24 IGBT(QA1) circuit 230Vac 3min Self Lock.NQ danger, no
hazard ,no fire
. . Unit shut down, error message:
power tube Pin2-Pin3 Short 360Vdc- . '
25 IGBT(QA1) circuit 230Vac 3min Inv Over Current.No damage, no
hazard ,no fire
. . Unit shut down, error message:
power tube Pin2-Pin3 Short 360Vdc- . '
26 IGBT(QA2) circuit 230Vac 3min Inv Over Current.No damage ,ho
hazard ,no fire
360Vdc- Unit shut down, error message:
27 GFCI check(--) Short circuit 3min GFCI Fault.No damage, no
230Vac )
hazard ,no fire
Transformer . .
o8 short circuit Z'ﬁjﬁg:gii 360Vdc- 3min Unit can not start up, No damage,
tests +20V/(AF- before start u 230Vac no hazard, no fire.
SPS-H1) P
Transformer . .
29 short circuit g'ﬁ;ﬁg:giﬁ 360Vvdc- 3min Unit can not start up, No damage,
tests +8V(AF- before start u 230Vac no hazard, no fire.
SPS-H1) P
Transformer . .
30 short circuit g'ﬁ;ﬁg:giﬁ 360Vvdc- 3min Unit can not start up, No damage,
tests +12V(AF- before start u 230Vac no hazard, no fire.
SPS-H1) P
Transformer . .
31 short circuit I;'Qg:ig:gﬁg 360Vvdc- 3min Unit can not start up, No damage,
tests +5V(AF- before start u 230Vac no hazard, no fire.
SPS-H1) P
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Transformer | pi 55 pin24 Short
32 short circuit circuit before start 360Vdc- 3min Unit can not start up, No damage,
tests +5.1V(AF- u 230Vac no hazard, no fire.
SPS-H1) P
Transformer . .
33 short circuit err::ilstgler:‘gfess?;rrtt 360Vdc- 3min Unit can not start up, No damage,
tests -5V(AF- u 230Vac no hazard, no fire.
SPS-H1) P
Transformer . .
34 short circuit Z'rréiiﬁlerg?ess?gtt 360Vdc- 3min Unit can not start up, No damage,
tests +15V(AF- u 230Vac no hazard, no fire.
SPS-H1) P
power tube i - 360Vdc- . SPS no output, no danger, no
35 |Mos-sps(Qp) | CG-DShortcircuit 230Vac 3min- | hazard, no fire
Unit shut down, error
36 |OUPULLIONC- oot circuit 360vdc- 3min message:Inv Over Current. No
) 230Vac .
damage, no hazard, no fire
Unit shut down, error
37 Output L to short circuit 360vdc- 3min message:Grid Volt Fault. No
PE(--) 230Vac :
damage, no hazard, no fire
Unit shut down, error
38 Output N to short circuit 360vdc- 3min message:Grid Volt Fault. No
PE(--) 230Vac :
damage, no hazard, no fire
360Vdc- . Unit shut down. No damage, no
39 |DC(-) B 230Vac 3min hazard, no fire
360Vdc- . Unit can not start up. No damage,
40 |AC() B 230Vac 3min no hazard, no fire.
Output overload 360Vdc- . Unit normal operation,No
41 |Overload(--) (110%) 230Vac 3min damage, no hazard, no fire
Cooling system
failure — : 360Vdc- . 0
42 Blanketing Put the unit to box 230Vac 3min 1 hour power run at 80%
test(--)
. 360Vdc- . Unit can not start up, no danger,
43 |PV+to PV-(--) |Reverse polarity 230Vac 3min no hazard, no fire
iy | Reverse polarity 360Vdc- . Unit normal operation. No
44 | Output L - N(-) before start up 230Vac 3min damage, no hazard, no fire.

Supplementary information:
Tests performed under abnormal or fault conditions shall be tested with a source capable of 1,25to0 1,5
times the PCE rated maximum input current (Isc PV) for that input.

TRF No. CEI 0-21_V3.0



Page 31 of 168

Report No.: 6157903.50

CEl 0-21

Clause Requirement - Test Result - Remark Verdict
A.4.7 TABLE: Climatic compatibility tests P
Model HNS10000TL
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

B0
70
60
50
40
50
20
10

0
2022-12-07  2022-12-07  2022-12-07 2022-12-07 2022-12-07  2022-12-07 2022-12-08
(B8:13:55 11:13:55 14:13:55 17:13:55 20:13:55 23:13:55 0:2:13:55

Date/Time

Temperature[“C)

Temperature diagram of unpowered equipment:

Damp Heat
100 ——
H 80
U £
'E' _|==- 60
ST a
E_-E 20
E £
-
-E 2022-12-08 2022-12-09 2022-12-10 2022-12-11 2022-12-12
08:09:36 08:09:36 08:09:36 08:09:36 08:09:36
Data/Time

——— TEMPErAtUNe — Humidity
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Temperature diagram of unpowered equipment:

Cold

Temperature [°C]
e
[ A

-40
2022-12-12 2022-12-12 2022-12-12 2022-12-12 2022-12-12 2022-12-13
09:07:12 12:43:12 16:19:12 19:55:12 23:31:12 0530712

Date/Time

Temperature diagram of unpowered equipment:

Change of Temperature

Temperature ["C]

o\

-0
2022-12-13 2022-12-13 2022-12-13 2022-12-13 2022-12-13 2022-12-13 2022-12-15
08:24 100 (336 200 04800 12:00:00 15:12:00 142400 15:36:00

Data/Time
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Temperature diagram of unpowered equipment:

e TEMPEIUNE  — HU MLy

Dry Heat
80
o 70
2. 60
s |
5 50
§ 0
3 30
£ 20
=10
0
2022-12-122022-12-12022-12-132022-12-12022-12-142022-12-142022-12-142022-12-14
15:21:36 174536  20:09:36 22:33:36 005736 03:21:36 054536  08:09:36
Data/Time
Temperature diagram of unpowered equipment:
Damp Heat
120
. E 100
P
Cad = 80
£E3 o
'E £
= A
a-="
E 2
= B 2022-12-14 2022-12-15 2022-12-15 2022-12-16 2022-12-17 2022-12-18
& (083824 03:50:24 23:02:24 18:14:24 13:26:24 0B:38:24
Data/Time

TRF No. CEI 0-21_V3.0



Page 35 of 168 Report No.: 6157903.50
CEl 0-21

Clause Requirement - Test Result - Remark Verdict

Temperature diagram of unpowered equipment:

Cold
.
Y
g -10
= .15
8
20
£
E B e I )
30
2022-12-18 20221218 2022-12-18  2022-12-18  2022-12-18  2022-12-19
09:50:24 13:12:00 16:33:36 19:55-12 23-16-48 02:38:24

Data/Time

Temperature diagram of unpowered equipment:

Change of Temperature

Temperature ["C]
(=]
L=

-20

-0

2022-12-19 2022-12-1% 2022-12-19 2022-12-19 2022-12-19% 2022-12-19 2022-12-19
08:24 00 09:36 100 1048 200 1220000 13:12 00 14:24:00 15:36:00
Date/Time
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A.4.8 TABLE: Insulation tests (CEl EN 60255-5) P
Model HNS10000TL

Location Test voltage Result
Rigidity of electricity:
AC to PE 2 kVac / 2.8kVvdc P
DC to PE 2 kVac / 2.8kvdc 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 (1.2/50pus) 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 (1.2/50ps) 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:
A.4.9 TABLE: Test for the overload capacity of measuring circuits P
Model HNS10000TL

Voltage Test time Result:

>130%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 HNS10000TL
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 HNS10000TL

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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TABLE: Harmonics measurement under test condition 25°C, 100% P, (CEI EN

B12)/b) | 61000-3-12) P
Model HNS10000TL
Active power (W) 10272
Voltage (V) 230.13
Current (A) 44.66
Power Factor 0.9995
Frequency (Hz) 50.00
Current Magnitude (A) Current Percent of Fundamental (%) | Harmonic
Harmonics Current
L1 phase | L2 phase L3 phase L1 phase L2 phase L3 phase | |imits (%)
1st 43.473 - - 99.989 -- -- --
2nd 0.058 - - 0.133 -- - 8
3rd 0.563 - - 1.295 - - N/A
4th 0.020 - - 0.046 -- -- 4
5th 0.256 - - 0.589 -- - 10,7
6th 0.032 -- -- 0.075 -- -- 2,7
7th 0.091 -- -- 0.209 -- -- 7,2
8th 0.035 - - 0.080 -- - 2
9th 0.085 -- -- 0.195 -- -- N/A
10th 0.024 - - 0.055 -- -- 1,6
11th 0.053 - - 0.123 - - 3,1
12th 0.027 -- -- 0.063 -- -- 1,3
13th 0.048 - - 0.111 -- -- 2
14th 0.027 - - 0.061 - - N/A
15th 0.060 - - 0.137 -- -- N/A
16th 0.015 -- - 0.036 -- -- N/A
17th 0.024 -- -- 0.055 -- -- N/A
18th 0.022 -- - 0.052 -- -- N/A
19th 0.042 - - 0.096 - - N/A
20th 0.025 -- - 0.057 -- -- N/A
21st 0.034 -- - 0.079 -- -- N/A
22nd 0.013 - - 0.030 - - N/A
23rd 0.032 -- -- 0.073 -- -- N/A
24th 0.017 -- -- 0.038 -- -- N/A
25th 0.010 - - 0.023 -- - N/A
26th 0.013 -- -- 0.031 -- -- N/A
27th 0.009 - - 0.020 - - N/A
28th 0.015 - - 0.036 -- - N/A
29th 0.022 -- -- 0.051 -- -- N/A
30th 0.013 - - 0.029 - - N/A
31st 0.008 -- -- 0.018 -- -- N/A
32nd 0.007 -- -- 0.017 -- -- N/A
33rd 0.009 - - 0.021 -- - N/A
34th 0.006 -- -- 0.014 -- -- N/A
35th 0.014 - - 0.033 - - N/A
36th 0.011 -- -- 0.026 -- -- N/A
37th 0.007 -- -- 0.016 -- -- N/A
38th 0.007 -- -- 0.016 -- -- N/A
39th 0.007 -- -- 0.016 -- -- N/A
40th 0.009 -- -- 0.020 -- -- N/A
THD -- -- -- 1.542 -- -- 13
PWHD -- -- -- 1.156 -- -- 22
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B1 a)/b) TABLE: Harmonics measurement under test condition -25°C, 100% P,(CEI EN =
61000-3-12)
Model HNS10000TL
Active power (W) 10272
Voltage (V) 230.11
Current (A) 44.66
Power Factor 0.9995
Frequency (Hz) 50.00
Current Magnitude (A) Current Percent of Fundamental (%) | Harmonic
Harmonics Current
L1 phase L2 phase L3 phase L1 phase L2 phase L3 phase | |imits (%)
1st 43.473 - - 99.989 -- -- -
2nd 0.052 - - 0.119 -- - 8
3rd 0.566 - - 1.303 - - N/A
4th 0.024 - - 0.055 -- -- 4
5th 0.255 - - 0.585 -- - 10,7
6th 0.030 - - 0.069 - - 2,7
7th 0.098 - - 0.225 -- - 7,2
8th 0.039 - - 0.090 -- - 2
9th 0.080 - - 0.184 - - N/A
10th 0.028 - - 0.064 - - 1,6
11th 0.055 -- -- 0.125 -- -- 3,1
12th 0.028 - - 0.065 - - 1,3
13th 0.049 - - 0.112 - - 2
14th 0.028 -- -- 0.064 -- -- N/A
15th 0.060 - - 0.138 - - N/A
16th 0.018 - - 0.041 - - N/A
17th 0.026 - - 0.061 - - N/A
18th 0.022 - - 0.052 - - N/A
19th 0.042 -- - 0.096 -- -- N/A
20th 0.024 - - 0.055 - - N/A
21st 0.034 - - 0.078 - - N/A
22nd 0.015 - - 0.034 -- - N/A
23rd 0.033 -- -- 0.076 -- -- N/A
24th 0.015 -- -- 0.035 -- -- N/A
25th 0.011 -- -- 0.024 -- -- N/A
26th 0.015 -- -- 0.035 -- -- N/A
27th 0.008 - - 0.018 -- - N/A
28th 0.016 -- -- 0.037 -- -- N/A
29th 0.022 -- -- 0.050 -- -- N/A
30th 0.012 - - 0.027 -- - N/A
31st 0.009 -- -- 0.020 -- -- N/A
32nd 0.006 -- -- 0.014 -- -- N/A
33rd 0.009 -- -- 0.020 -- -- N/A
34th 0.007 -- -- 0.015 -- -- N/A
35th 0.015 - - 0.034 -- - N/A
36th 0.009 - - 0.021 -- -- N/A
37th 0.007 -- -- 0.016 -- -- N/A
38th 0.007 - - 0.017 - - N/A
39th 0.007 -- -- 0.017 -- -- N/A
40th 0.009 -- -- 0.021 -- -- N/A
THD - - - 1.549 -- -- 13
PWHD -- - - 1.169 -- -- 22
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TABLE: Harmonics measurement under test condition 60°C, 100% P, (CEI EN

B12)/b) | 61000-3-12) P
Model HNS10000TL
Active power (W) 10274
Voltage (V) 230.11
Current (A) 44.67
Power Factor 0.9995
Frequency (Hz) 50.00
Current Magnitude (A) Current Percent of Fundamental (%) | Harmonic
Harmonics Current
L1 phase L2 phase L3 phase L1 phase L2 phase L3 phase | |imits (%)
1st 43.473 - - 99.989 -- -- --
2nd 0.051 -- -- 0.117 -- -- 8
3rd 0.573 - - 1.317 -- -- N/A
4th 0.022 - - 0.050 -- -- 4
5th 0.251 -- -- 0.578 -- -- 10,7
6th 0.033 -- -- 0.076 -- -- 2,7
7th 0.092 -- -- 0.211 -- -- 7,2
8th 0.035 - - 0.080 -- - 2
9th 0.080 -- -- 0.183 -- -- N/A
10th 0.029 - - 0.066 -- -- 1,6
11th 0.057 - - 0.132 - - 3,1
12th 0.029 -- -- 0.067 -- -- 1,3
13th 0.049 - - 0.112 -- -- 2
14th 0.029 - - 0.067 - - N/A
15th 0.061 -- -- 0.140 -- -- N/A
16th 0.018 -- - 0.041 -- -- N/A
17th 0.026 -- - 0.060 -- -- N/A
18th 0.021 -- - 0.049 -- -- N/A
19th 0.041 - - 0.095 - - N/A
20th 0.024 -- - 0.055 -- -- N/A
21st 0.035 -- - 0.080 -- -- N/A
22nd 0.016 - - 0.036 - - N/A
23rd 0.032 -- -- 0.075 -- -- N/A
24th 0.015 -- -- 0.035 -- -- N/A
25th 0.011 - - 0.025 -- - N/A
26th 0.015 -- -- 0.035 -- -- N/A
27th 0.008 - - 0.017 - - N/A
28th 0.015 - - 0.035 -- - N/A
29th 0.022 -- -- 0.051 -- -- N/A
30th 0.011 - - 0.026 - - N/A
31st 0.008 -- -- 0.019 -- -- N/A
32nd 0.006 -- -- 0.014 -- -- N/A
33rd 0.007 - - 0.017 -- - N/A
34th 0.006 -- -- 0.013 -- -- N/A
35th 0.014 - - 0.033 - - N/A
36th 0.008 -- -- 0.019 -- -- N/A
37th 0.007 -- -- 0.016 -- -- N/A
38th 0.007 -- -- 0.016 -- -- N/A
39th 0.006 -- -- 0.015 -- -- N/A
40th 0.008 -- -- 0.019 -- -- N/A
THD -- -- -- 1.558 -- -- 13
PWHD -- -- -- 1.161 -- -- 22
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TABLE: Harmonics measurement under test condition 25°C 66% P, (CElI EN

B1a)b) | 61000-3-12) P
Model HNS10000TL
Active power (W) 6681
Voltage (V) 229.66
Current (A) 20.11
Power Factor 0.9993
Frequency (Hz) 50.00
: Current Magnitude (A) Current Percent of Fundamental (%) Harmonic
Harmonics Current
L1 phase | L2 phase L3 phase L1 phase L2 phase L3 phase | |imits (%)
1st 28.694 -- - 09.993 - - -
2nd 0.054 -- -- 0.189 -- - 8
3rd 0.248 -- -- 0.865 - - N/A
4th 0.051 - - 0.178 - - 4
5th 0.179 - - 0.625 - - 10,7
6th 0.010 -- -- 0.035 - - 2,7
7th 0.039 -- -- 0.136 - - 7.2
8th 0.011 -- -- 0.040 -- -- 2
9th 0.067 -- -- 0.233 -- - N/A
10th 0.020 -- -- 0.069 -- - 1,6
11th 0.025 -- -- 0.088 -- - 3,1
12th 0.020 -- -- 0.068 -- - 1,3
13th 0.023 -- -- 0.080 -- - 2
14th 0.011 -- -- 0.038 -- - N/A
15th 0.028 -- -- 0.098 -- - N/A
16th 0.022 -- -- 0.077 -- - N/A
17th 0.040 -- -- 0.139 -- - N/A
18th 0.012 -- -- 0.043 -- - N/A
19th 0.016 -- -- 0.056 -- - N/A
20th 0.012 -- -- 0.041 -- - N/A
21st 0.010 -- -- 0.035 -- - N/A
22nd 0.013 -- -- 0.045 -- - N/A
23rd 0.022 -- -- 0.078 -- - N/A
24th 0.008 -- -- 0.029 -- - N/A
25th 0.012 -- -- 0.043 -- - N/A
26th 0.011 -- -- 0.039 -- - N/A
27th 0.017 -- -- 0.059 -- - N/A
28th 0.006 -- -- 0.021 -- - N/A
29th 0.009 -- -- 0.032 -- - N/A
30th 0.005 -- -- 0.019 -- - N/A
31st 0.007 -- -- 0.023 -- - N/A
32nd 0.007 -- -- 0.024 -- - N/A
33rd 0.006 -- -- 0.020 -- - N/A
34th 0.006 -- -- 0.021 -- - N/A
35th 0.007 -- -- 0.024 -- - N/A
36th 0.008 - - 0.027 - - N/A
37th 0.006 -- - 0.021 - - N/A
38th 0.006 -- -- 0.020 - . N/A
39th 0.008 -- - 0.029 -- - N/A
40th 0.007 -- - 0.026 - - N/A
THD -- -- -- 1.255 - . 13
PWHD - - - 1.173 - - 22
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TABLE: Harmonics measurement under test condition -25°C 66% P, (CEl EN

B1a)b) | 61000-3-12) P
Model HNS10000TL
Active power (W) 6681
Voltage (V) 229.66
Current (A) 20.11
Power Factor 0.9993
Frequency (Hz) 50.00
. Current Magnitude (A) Current Percent of Fundamental (%) Harmonic
Harmonics Current
L1 phase | L2 phase L3 phase L1 phase L2 phase L3 phase | |imits (%)
1st 28.694 - - 99.993 - - -
2nd 0.059 -- -- 0.204 - - 8
3rd 0.249 -- -- 0.867 - - N/A
4th 0.045 -- -- 0.157 -- -- 4
5th 0.184 - - 0.642 -- -- 10,7
6th 0.012 -- -- 0.042 -- - 27
7th 0.045 - - 0.158 - - 7.2
8th 0.016 -- -- 0.057 - - 2
9th 0.064 - - 0.223 - - N/A
10th 0.023 -- -- 0.080 - - 1,6
11th 0.023 - - 0.079 - - 3,1
12th 0.021 - - 0.073 - - 1,3
13th 0.024 - - 0.084 - - 2
14th 0.012 - - 0.041 - - N/A
15th 0.029 -- -- 0.100 - - N/A
16th 0.023 -- - 0.081 - - N/A
17th 0.042 - - 0.145 - - N/A
18th 0.013 -- - 0.044 - - N/A
19th 0.015 -- - 0.053 - - N/A
20th 0.013 - - 0.045 - - N/A
21st 0.011 -- - 0.038 - - N/A
22nd 0.013 -- - 0.044 - - N/A
23rd 0.021 - - 0.075 - - N/A
24th 0.008 -- -- 0.027 - - N/A
25th 0.012 - - 0.042 - - N/A
26th 0.011 - - 0.040 - - N/A
27th 0.017 -- -- 0.061 - - N/A
28th 0.006 - - 0.021 - - N/A
29th 0.009 -- -- 0.031 - - N/A
30th 0.006 -- -- 0.021 - - N/A
31st 0.008 - - 0.026 - - N/A
32nd 0.007 -- -- 0.025 - - N/A
33rd 0.006 - - 0.020 - - N/A
34th 0.007 - - 0.023 - - N/A
35th 0.007 -- -- 0.023 - - N/A
36th 0.008 - - 0.029 - - N/A
37th 0.006 -- - 0.021 - - N/A
38th 0.006 - - 0.021 - . N/A
39th 0.008 -- -- 0.027 -- - N/A
40th 0.008 -- - 0.029 - - N/A
THD -- - - 1.263 - . 13
PWHD - - - 1.199 - - 22
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TABLE: Harmonics measurement under test condition 60°C, 66% P, (CEI EN

B1a)b) | 61000-3-12) P
Model HNS10000TL
Active power (W) 6682
Voltage (V) 229.66
Current (A) 20.11
Power Factor 0.9993
Frequency (Hz) 50.00
. Current Magnitude (A) Current Percent of Fundamental (%) Harmonic
Harmonics Current
L1 phase | L2 phase L3 phase L1 phase L2 phase L3 phase | |imits (%)
1st 28.694 - - 99.993 - - -
2nd 0.056 -- -- 0.195 - -- 8
3rd 0.255 -- -- 0.890 - - N/A
4th 0.048 -- -- 0.166 - - 4
5th 0.177 - - 0.617 -- -- 10,7
6th 0.011 -- -- 0.038 - - 2,7
7th 0.039 -- -- 0.136 - - 7.2
8th 0.010 -- -- 0.035 - - 2
9th 0.069 - - 0.239 - - N/A
10th 0.021 -- -- 0.073 - - 1,6
11th 0.025 - - 0.088 - - 3,1
12th 0.023 - - 0.082 - - 1,3
13th 0.025 - - 0.088 - - 2
14th 0.012 - - 0.041 - - N/A
15th 0.029 -- -- 0.103 - - N/A
16th 0.024 -- - 0.082 - - N/A
17th 0.043 - - 0.148 - - N/A
18th 0.013 -- - 0.045 - - N/A
19th 0.015 -- - 0.054 - - N/A
20th 0.012 - - 0.044 - - N/A
21st 0.011 -- - 0.037 - - N/A
22nd 0.010 -- - 0.036 - - N/A
23rd 0.023 - - 0.079 - - N/A
24th 0.008 -- -- 0.027 - - N/A
25th 0.011 - - 0.040 - - N/A
26th 0.011 - - 0.037 - - N/A
27th 0.017 -- -- 0.061 - - N/A
28th 0.006 - - 0.022 - - N/A
29th 0.009 -- -- 0.030 - - N/A
30th 0.005 -- -- 0.019 - - N/A
31st 0.007 - - 0.025 - - N/A
32nd 0.007 -- -- 0.025 - - N/A
33rd 0.005 - - 0.018 - - N/A
34th 0.006 - - 0.021 - - N/A
35th 0.007 -- -- 0.025 - - N/A
36th 0.008 - - 0.029 - - N/A
37th 0.006 -- - 0.021 - - N/A
38th 0.006 -- -- 0.019 - . N/A
39th 0.007 -- -- 0.025 - - N/A
40th 0.007 -- - 0.026 - - N/A
THD -- -- -- 1.276 - . 13
PWHD - - - 1.199 - - 22
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TABLE: Harmonics measurement under test condition 25°C 33% P, (CEI EN

B1a)b) | 61000-3-12) P
Model HNS10000TL
Active power (W) 3369
Voltage (V) 229.26
Current (A) 14.73
Power Factor 0.9978
Frequency (Hz) 50.00
. Current Magnitude (A) Current Percent of Fundamental (%) Harmonic
Harmonics Current
L1 phase | L2 phase L3 phase L1 phase L2 phase L3 phase | |imits (%)
1st 14.347 -- - 99.994 - - -
2nd 0.059 -- -- 0.409 - - )
3rd 0.086 -- -- 0.597 - - N/A
4th 0.032 -- -- 0.225 - - 4
5th 0.064 -- -- 0.445 -- -- 10,7
6th 0.011 -- -- 0.075 - - 2,7
7th 0.035 -- -- 0.246 -- -- 7.2
8th 0.014 -- -- 0.095 - - 2
9th 0.018 - - 0.128 - - N/A
10th 0.008 -- -- 0.055 - - 1,6
11th 0.024 - - 0.170 - - 3,1
12th 0.013 - - 0.093 - - 1,3
13th 0.020 - - 0.136 - - 2
14th 0.020 - - 0.141 - - N/A
15th 0.032 -- -- 0.225 - - N/A
16th 0.018 -- - 0.129 - - N/A
17th 0.009 - - 0.066 - - N/A
18th 0.015 -- - 0.106 - - N/A
19th 0.021 -- - 0.148 - - N/A
20th 0.014 - - 0.100 - - N/A
21st 0.020 -- - 0.139 - - N/A
22nd 0.010 -- - 0.067 - - N/A
23rd 0.011 - - 0.078 - - N/A
24th 0.005 -- -- 0.035 - - N/A
25th 0.014 - - 0.095 - - N/A
26th 0.009 - - 0.063 - - N/A
27th 0.010 -- -- 0.067 - - N/A
28th 0.006 - - 0.042 - - N/A
29th 0.007 -- -- 0.052 - - N/A
30th 0.004 -- -- 0.031 - - N/A
31st 0.009 - - 0.061 - - N/A
32nd 0.006 -- -- 0.042 - - N/A
33rd 0.009 - - 0.061 - - N/A
34th 0.005 - - 0.033 - - N/A
35th 0.007 -- -- 0.046 - - N/A
36th 0.006 - - 0.043 - - N/A
37th 0.009 - - 0.061 - - N/A
38th 0.006 - - 0.043 - - N/A
39th 0.008 - - 0.055 - - N/A
40th 0.004 - - 0.028 - - N/A
THD -- - - 1.214 - - 13
PWHD - - - 2.075 - - 22
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TABLE: Harmonics measurement under test condition -25°C 33% P, (CEI EN

B1a)b) | 61000-3-12) P
Model HNS10000TL
Active power (W) 3367
Voltage (V) 229.26
Current (A) 14.72
Power Factor 0.9978
Frequency (Hz) 50.00
. Current Magnitude (A) Current Percent of Fundamental (%) Harmonic
Harmonics Current
L1 phase | L2 phase L3 phase L1 phase L2 phase L3 phase | |imits (%)
1st 14.347 -- -- 99.994 - - -
2nd 0.056 -- -- 0.393 -- -- 8
3rd 0.083 -- -- 0.578 - - N/A
4th 0.030 -- -- 0.207 - - 4
5th 0.062 -- -- 0.431 - - 10,7
6th 0.014 - - 0.101 -- -- 2,7
7th 0.039 -- -- 0.271 - - 7.2
8th 0.018 -- -- 0.123 - - 2
9th 0.014 - - 0.100 - - N/A
10th 0.009 -- -- 0.064 - - 1,6
11th 0.022 - - 0.153 - - 3,1
12th 0.012 - - 0.084 - - 1,3
13th 0.020 - - 0.140 - - 2
14th 0.019 - - 0.136 - - N/A
15th 0.032 -- -- 0.223 - - N/A
16th 0.018 -- - 0.127 - - N/A
17th 0.009 - - 0.065 - - N/A
18th 0.016 -- - 0.108 - - N/A
19th 0.021 -- - 0.150 - - N/A
20th 0.015 - - 0.102 - - N/A
21st 0.019 -- - 0.130 - - N/A
22nd 0.009 -- - 0.065 - - N/A
23rd 0.012 - - 0.081 - - N/A
24th 0.005 -- -- 0.036 - - N/A
25th 0.013 - - 0.092 - - N/A
26th 0.009 - - 0.060 - - N/A
27th 0.010 -- -- 0.070 - - N/A
28th 0.006 - - 0.042 - - N/A
29th 0.007 -- -- 0.051 - - N/A
30th 0.004 -- -- 0.029 - - N/A
31st 0.008 - - 0.057 - - N/A
32nd 0.006 -- -- 0.045 - - N/A
33rd 0.008 - - 0.059 - - N/A
34th 0.005 - - 0.033 - - N/A
35th 0.007 -- -- 0.045 - - N/A
36th 0.006 - - 0.042 - - N/A
37th 0.009 - - 0.063 - - N/A
38th 0.006 - - 0.043 - - N/A
39th 0.008 - - 0.055 - - N/A
40th 0.004 - - 0.030 - - N/A
THD -- - - 1.196 - - 13
PWHD - - - 2.052 - - 22

TRF No. CEI 0-21_V3.0



Page 47 of 168 Report No.: 6157903.50
CEl 0-21

Clause Requirement - Test Result - Remark Verdict

TABLE: Harmonics measurement under test condition 60°C, 33% P, (CEI EN

BLa)b) | 61000-3-12) P
Model HNS10000TL
Active power (W) 3357
Voltage (V) 229.25
Current (A) 14.67
Power Factor 0.9978
Frequency (Hz) 50.00
i Current Magnitude (A) Current Percent of Fundamental (%) Harmonic
Harmonics Current
L1 phase L2 phase L3 phase L1 phase L2 phase L3 phase | Limits (%)
1st 14.347 -- -- 99.994 - - _
2nd 0.055 -- -- 0.381 - - 8
3rd 0.084 -- -- 0.587 -- -- N/A
4th 0.031 -- -- 0.213 - -- 4
5th 0.063 -- -- 0.438 - - 10,7
6th 0.013 -- -- 0.090 -- -- 2,7
7th 0.035 - -- 0.241 - - 7.2
8th 0.017 -- -- 0.116 - - 2
9th 0.014 -- -- 0.098 - - N/A
10th 0.009 -- -- 0.060 - - 1,6
11th 0.024 -- -- 0.168 - - 3,1
12th 0.014 -- -- 0.100 - - 1,3
13th 0.018 -- -- 0.129 - - 2
14th 0.019 -- -- 0.133 - - N/A
15th 0.031 -- -- 0.213 - - N/A
16th 0.019 -- -- 0.133 - - N/A
17th 0.010 -- -- 0.067 - - N/A
18th 0.016 -- -- 0.113 - - N/A
19th 0.021 -- -- 0.147 -- - N/A
20th 0.013 -- -- 0.094 - - N/A
21st 0.019 -- -- 0.132 -- -- N/A
22nd 0.007 -- -- 0.046 - - N/A
23rd 0.012 -- -- 0.082 - - N/A
24th 0.006 -- -- 0.042 - - N/A
25th 0.014 -- -- 0.100 - - N/A
26th 0.008 -- -- 0.053 - - N/A
27th 0.011 -- -- 0.079 - - N/A
28th 0.006 -- -- 0.045 - - N/A
29th 0.007 -- -- 0.052 - - N/A
30th 0.005 -- -- 0.037 - - N/A
31st 0.008 -- -- 0.056 - - N/A
32nd 0.005 -- -- 0.036 - - N/A
33rd 0.009 -- -- 0.062 - - N/A
34th 0.005 -- -- 0.034 - - N/A
35th 0.007 -- -- 0.049 - - N/A
36th 0.007 -- -- 0.051 - - N/A
37th 0.009 -- -- 0.064 - - N/A
38th 0.006 -- -- 0.041 - - N/A
39th 0.008 -- -- 0.056 - - N/A
40th 0.004 -- -- 0.026 - - N/A
THD -- -- -- 1.173 -- -- 13
PWHD -- -- -- 2.058 -- -- 22
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B.1 a) Harmonics measurement under test condition 25°C (CEI EN 61000-3-2) 100% P, power

condition:
Model HNS3000TL
Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)
2nd 0.050 -- - 1.080
3rd 0.110 -- -- 2.300
4th 0.034 -- -- 0.430
5th 0.117 -- -- 1.140
6th 0.012 -- - 0.300
7th 0.015 -- -- 0.770
8th 0.007 -- - 0.230
9th 0.021 -- -- 0.400
10th 0.010 -- -- 0.184
11th 0.017 -- - 0.330
12th 0.012 -- -- 0.153
13th 0.025 -- -- 0.210
14th 0.009 -- - 0.131
15th 0.009 -- - 0.150
16th 0.007 -- - 0.115
17th 0.019 -- - 0.132
18th 0.013 -- - 0.102
19th 0.023 -- - 0.118
20th 0.012 -- - 0.092
21th 0.010 -- - 0.107
22th 0.007 -- - 0.084
23th 0.014 -- - 0.098
24th 0.008 -- - 0.077
25th 0.012 -- - 0.090
26th 0.007 -- - 0.071
27th 0.007 -- - 0.083
28th 0.005 -- - 0.066
29th 0.006 -- - 0.078
30th 0.005 -- - 0.061
31th 0.009 -- - 0.073
32th 0.005 -- - 0.058
33th 0.005 -- - 0.068
34th 0.004 -- - 0.054
35th 0.009 -- - 0.064
36th 0.006 -- - 0.051
37th 0.008 -- - 0.061
38th 0.004 -- - 0.048
39th 0.007 -- - 0.058
40th 0.004 -- - 0.046
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B.1 a) Harmonics measurement under test condition -25°C (CEI EN 61000-3-2) 100% P, power

condition:
Model HNS3000TL
Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)
2nd 0.047 -- -- 1.080
3rd 0.107 -- -- 2.300
4th 0.031 -- -- 0.430
5th 0.113 -- -- 1.140
6th 0.015 -- - 0.300
7th 0.017 -- -- 0.770
8th 0.007 -- - 0.230
9th 0.021 -- -- 0.400
10th 0.011 -- -- 0.184
11th 0.018 -- - 0.330
12th 0.013 -- -- 0.153
13th 0.025 -- -- 0.210
14th 0.009 -- - 0.131
15th 0.009 -- - 0.150
16th 0.006 -- - 0.115
17th 0.020 -- - 0.132
18th 0.013 -- - 0.102
19th 0.024 -- - 0.118
20th 0.012 -- - 0.092
21th 0.010 -- - 0.107
22th 0.007 -- - 0.084
23th 0.013 -- - 0.098
24th 0.006 -- - 0.077
25th 0.013 -- - 0.090
26th 0.007 -- - 0.071
27th 0.007 -- - 0.083
28th 0.005 -- - 0.066
29th 0.006 -- - 0.078
30th 0.005 -- - 0.061
31th 0.009 -- - 0.073
32th 0.005 -- - 0.058
33th 0.005 -- - 0.068
34th 0.005 -- - 0.054
35th 0.009 -- - 0.064
36th 0.004 -- - 0.051
37th 0.008 -- - 0.061
38th 0.004 -- - 0.048
39th 0.008 -- - 0.058
40th 0.004 -- - 0.046
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B.1 a) Harmonics measurement under test condition 60°C (CEI EN 61000-3-2) 100% P, power

condition:
Model HNS3000TL
Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)
2nd 0.046 -- -- 1.080
3rd 0.107 -- -- 2.300
4th 0.033 -- - 0.430
5th 0.116 -- -- 1.140
6th 0.012 -- - 0.300
7th 0.016 -- -- 0.770
8th 0.007 -- - 0.230
9th 0.022 -- -- 0.400
10th 0.010 -- -- 0.184
11th 0.017 -- - 0.330
12th 0.012 -- -- 0.153
13th 0.026 -- -- 0.210
14th 0.010 -- - 0.131
15th 0.010 -- - 0.150
16th 0.007 -- - 0.115
17th 0.019 -- - 0.132
18th 0.013 -- - 0.102
19th 0.023 -- - 0.118
20th 0.012 -- - 0.092
21th 0.010 -- - 0.107
22th 0.007 -- - 0.084
23th 0.014 -- - 0.098
24th 0.006 -- - 0.077
25th 0.012 -- - 0.090
26th 0.006 -- - 0.071
27th 0.007 -- - 0.083
28th 0.005 -- - 0.066
29th 0.005 -- - 0.078
30th 0.005 -- - 0.061
31th 0.009 -- - 0.073
32th 0.004 -- - 0.058
33th 0.005 -- - 0.068
34th 0.004 -- - 0.054
35th 0.009 -- - 0.064
36th 0.004 -- - 0.051
37th 0.007 -- - 0.061
38th 0.004 -- - 0.048
39th 0.008 -- - 0.058
40th 0.004 -- - 0.046
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B.1 a) Harmonics measurement under test condition 25°C (CEI EN 61000-3-2) 66% P, power

condition:
Model HNS3000TL
Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)
2nd 0.042 -- -- 1.080
3rd 0.084 -- - 2.300
4th 0.037 -- -- 0.430
5th 0.091 -- -- 1.140
6th 0.009 -- - 0.300
7th 0.018 -- -- 0.770
8th 0.008 -- - 0.230
9th 0.014 -- -- 0.400
10th 0.012 -- -- 0.184
11th 0.017 -- - 0.330
12th 0.011 -- -- 0.153
13th 0.023 -- -- 0.210
14th 0.007 -- - 0.131
15th 0.020 -- - 0.150
16th 0.008 -- - 0.115
17th 0.024 -- - 0.132
18th 0.006 -- - 0.102
19th 0.015 -- - 0.118
20th 0.008 -- - 0.092
21th 0.023 -- - 0.107
22th 0.011 -- - 0.084
23th 0.015 -- - 0.098
24th 0.006 -- - 0.077
25th 0.013 -- - 0.090
26th 0.005 -- - 0.071
27th 0.015 -- - 0.083
28th 0.004 -- - 0.066
29th 0.007 -- - 0.078
30th 0.004 -- - 0.061
31th 0.014 -- - 0.073
32th 0.004 -- - 0.058
33th 0.011 -- - 0.068
34th 0.004 -- - 0.054
35th 0.011 -- - 0.064
36th 0.005 -- - 0.051
37th 0.010 -- - 0.061
38th 0.004 -- - 0.048
39th 0.007 -- - 0.058
40th 0.003 -- - 0.046
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B.1 a) Harmonics measurement under test condition -25°C (CEI EN 61000-3-2) 66% P, power

condition:
Model HNS3000TL
Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)
2nd 0.045 -- -- 1.080
3rd 0.086 -- - 2.300
4th 0.034 -- -- 0.430
5th 0.087 -- -- 1.140
6th 0.010 -- - 0.300
7th 0.022 -- -- 0.770
8th 0.011 -- -- 0.230
9th 0.017 -- -- 0.400
10th 0.011 -- -- 0.184
11th 0.016 -- - 0.330
12th 0.010 -- -- 0.153
13th 0.022 -- -- 0.210
14th 0.007 -- - 0.131
15th 0.019 -- - 0.150
16th 0.008 -- - 0.115
17th 0.023 -- - 0.132
18th 0.007 -- - 0.102
19th 0.016 -- - 0.118
20th 0.008 -- - 0.092
21th 0.024 -- - 0.107
22th 0.012 -- - 0.084
23th 0.015 -- - 0.098
24th 0.006 -- - 0.077
25th 0.014 -- - 0.090
26th 0.005 -- - 0.071
27th 0.014 -- - 0.083
28th 0.004 -- - 0.066
29th 0.007 -- - 0.078
30th 0.004 -- - 0.061
31th 0.014 -- - 0.073
32th 0.005 -- - 0.058
33th 0.011 -- - 0.068
34th 0.004 -- - 0.054
35th 0.011 -- - 0.064
36th 0.004 -- - 0.051
37th 0.010 -- - 0.061
38th 0.004 -- - 0.048
39th 0.007 -- - 0.058
40th 0.004 -- - 0.046
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B.1 a) Harmonics measurement under test condition 60°C (CEI EN 61000-3-2) 66% P, power

condition:
Model HNS3000TL
Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)
2nd 0.030 -- - 1.080
3rd 0.071 -- -- 2.300
4th 0.021 -- -- 0.430
5th 0.076 -- -- 1.140
6th 0.008 -- - 0.300
7th 0.011 -- -- 0.770
8th 0.004 -- - 0.230
9th 0.014 -- -- 0.400
10th 0.007 -- -- 0.184
11th 0.011 -- - 0.330
12th 0.008 -- - 0.153
13th 0.017 -- -- 0.210
14th 0.006 -- - 0.131
15th 0.006 -- - 0.150
16th 0.004 -- - 0.115
17th 0.013 -- - 0.132
18th 0.009 -- - 0.102
19th 0.015 -- - 0.118
20th 0.008 -- - 0.092
21th 0.007 -- - 0.107
22th 0.005 -- - 0.084
23th 0.009 -- - 0.098
24th 0.004 -- - 0.077
25th 0.008 -- - 0.090
26th 0.004 -- - 0.071
27th 0.005 -- - 0.083
28th 0.003 -- - 0.066
29th 0.004 -- - 0.078
30th 0.003 -- - 0.061
31th 0.006 -- - 0.073
32th 0.003 -- - 0.058
33th 0.003 -- - 0.068
34th 0.003 -- - 0.054
35th 0.006 -- - 0.064
36th 0.003 -- - 0.051
37th 0.005 -- - 0.061
38th 0.002 -- - 0.048
39th 0.005 -- - 0.058
40th 0.003 -- - 0.046
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B.1 a) Harmonics measurement under test condition 25°C (CEI EN 61000-3-2) 33% P, power

condition:
Model HNS3000TL
Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)
2nd 0.042 -- -- 1.080
3rd 0.094 -- - 2.300
4th 0.032 -- -- 0.430
5th 0.058 -- -- 1.140
6th 0.010 -- - 0.300
7th 0.075 -- -- 0.770
8th 0.010 -- - 0.230
9th 0.065 -- - 0.400
10th 0.012 -- -- 0.184
11th 0.052 -- - 0.330
12th 0.008 -- - 0.153
13th 0.046 -- -- 0.210
14th 0.008 -- - 0.131
15th 0.032 -- - 0.150
16th 0.007 -- - 0.115
17th 0.027 -- - 0.132
18th 0.007 -- - 0.102
19th 0.030 -- - 0.118
20th 0.007 -- - 0.092
21th 0.010 -- - 0.107
22th 0.006 -- - 0.084
23th 0.020 -- - 0.098
24th 0.005 -- - 0.077
25th 0.013 -- - 0.090
26th 0.006 -- - 0.071
27th 0.016 -- - 0.083
28th 0.004 -- - 0.066
29th 0.011 -- - 0.078
30th 0.004 -- - 0.061
31th 0.014 -- - 0.073
32th 0.004 -- - 0.058
33th 0.012 -- - 0.068
34th 0.004 -- - 0.054
35th 0.016 -- - 0.064
36th 0.004 -- - 0.051
37th 0.012 -- - 0.061
38th 0.004 -- - 0.048
39th 0.012 -- - 0.058
40th 0.005 -- - 0.046

TRF No. CEI 0-21_V3.0



Page 55 of 168

Report No.: 6157903.50

CEl 0-21

Clause

Requirement - Test

Result - Remark

Verdict

B.1 a) Harmonics measurement under test condition -25°C (CEI EN 61000-3-2) 33% P, power

condition:
Model HNS3000TL
Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)
2nd 0.040 -- -- 1.080
3rd 0.092 -- - 2.300
4th 0.031 -- -- 0.430
5th 0.056 -- -- 1.140
6th 0.011 -- - 0.300
7th 0.074 -- -- 0.770
8th 0.011 -- -- 0.230
9th 0.065 -- - 0.400
10th 0.012 -- -- 0.184
11th 0.053 -- - 0.330
12th 0.010 -- -- 0.153
13th 0.047 -- -- 0.210
14th 0.008 -- - 0.131
15th 0.033 -- - 0.150
16th 0.008 -- - 0.115
17th 0.028 -- - 0.132
18th 0.007 -- - 0.102
19th 0.029 -- - 0.118
20th 0.006 -- - 0.092
21th 0.010 -- - 0.107
22th 0.007 -- - 0.084
23th 0.020 -- - 0.098
24th 0.005 -- - 0.077
25th 0.013 -- - 0.090
26th 0.006 -- - 0.071
27th 0.015 -- - 0.083
28th 0.004 -- - 0.066
29th 0.011 -- - 0.078
30th 0.004 -- - 0.061
31th 0.013 -- - 0.073
32th 0.004 -- - 0.058
33th 0.013 -- - 0.068
34th 0.004 -- - 0.054
35th 0.016 -- - 0.064
36th 0.004 -- - 0.051
37th 0.012 -- - 0.061
38th 0.004 -- - 0.048
39th 0.011 -- - 0.058
40th 0.004 -- - 0.046
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B.1 a) Harmonics measurement under test condition 60°C (CEI EN 61000-3-2) 33% P, power

condition:
Model HNS3000TL
Harmonic L1 Phase (A) L2 Phase (A) L3 Phase (A) Limit (A)
2nd 0.042 -- -- 1.080
3rd 0.095 -- - 2.300
4th 0.036 -- - 0.430
5th 0.056 -- -- 1.140
6th 0.012 -- - 0.300
7th 0.077 -- -- 0.770
8th 0.008 -- - 0.230
9th 0.067 -- - 0.400
10th 0.013 -- -- 0.184
11th 0.052 -- - 0.330
12th 0.010 -- -- 0.153
13th 0.047 -- -- 0.210
14th 0.008 -- - 0.131
15th 0.032 -- - 0.150
16th 0.007 -- - 0.115
17th 0.028 -- - 0.132
18th 0.007 -- - 0.102
19th 0.031 -- - 0.118
20th 0.006 -- - 0.092
21th 0.011 -- - 0.107
22th 0.009 -- - 0.084
23th 0.020 -- - 0.098
24th 0.006 -- - 0.077
25th 0.013 -- - 0.090
26th 0.006 -- - 0.071
27th 0.014 -- - 0.083
28th 0.005 -- - 0.066
29th 0.011 -- - 0.078
30th 0.004 -- - 0.061
31th 0.013 -- - 0.073
32th 0.004 -- - 0.058
33th 0.014 -- - 0.068
34th 0.004 -- - 0.054
35th 0.016 -- - 0.064
36th 0.007 -- - 0.051
37th 0.013 -- - 0.061
38th 0.004 -- - 0.048
39th 0.011 -- - 0.058
40th 0.004 -- - 0.046
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B1 c) TABLE: Flicker emission P
Model HNS10000TL
Normal ambient
Output power: Flicker limits according to*: Result
PIt Pst dc%
33% EN61000-3-3 / EN61000-3-11 0.111 0.119 0.029
66% EN61000-3-3 / EN61000-3-11 0.112 0.118 0.041
100% EN61000-3-3 / EN61000-3-11 0.241 0.530 0.046
Minimum ambient rating or -25°C
Output power: Flicker limits according to*: Result
PIt Pst dc%
33% EN61000-3-3 / EN61000-3-11 0.121 0.128 0.041
66% EN61000-3-3 / EN61000-3-11 0.122 0.122 0.043
100% EN61000-3-3 / EN61000-3-11 0.128 0.143 0.595
Maximum ambient rating or 60°C
Output power: Flicker limits according to*: Result
PIt Pst dc%
33% EN61000-3-3 / EN61000-3-11 0.150 0.169 0.756
66% EN61000-3-3 / EN61000-3-11 0.152 0.288 0.257
100% EN61000-3-3 / EN61000-3-11 0.110 0.122 0.343

Note:

* Mains Impedance according EN61000-3-3 / EN61000-3-11: Rmax = Q; jXmax= Q @50H2z (|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).
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1
2
3
4
5
6
7
8

12

0.018 Pass
0.026 Pass
0.028 Pass
0.046 Pass
0.036 Pass
0.025 Pass
0.076 Pass
0.028 Pass
0.018 Pass
0.343 Pass
0.025 Pass
0.016  Pass

0.204
0.202
0.218
0.190
0.198
0.180
0.218
0.195
0.171
0.461
0.226
0.230

Pass

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

500
3.30%
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass

T de%l | dmaq%l | dms]

1.00

0.108
0.111
0.112
0.108
0.108
0.108
0.107
0.121
0.106
0.122
0.104
0.105 Pass
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B.1.1 TABLE: Conditions of connection, reconnection and gradual power supply P
Model HNS10000TL
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 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

¢) In voltage range after voltage
failture

85% Un< U <110% Un

Reconnection time [s]

304.4 304.8

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]

34.4 34.4

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

f) In frequency range after
frequency failture

49.90 Hz < f < 50.10

Reconnection time [s]

305.4 305.2

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
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. Frequency range: 49Hz-51Hz in Reconnection time range: 0-900s in
Changable reconnection H f
conditions: 0.05Hz steps steps of 5s
(default value: 49.90 and 50.10Hz) | (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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B 1222 | TABLE: Reactive power capability - Inverter in systems with total capacity P
™% | greater than 11.08 kW
Model HNS10000TL

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% -109%(*) 878 8.78% 240 2.40% 922 9.22% 0.9647
10% -20%(**) 1862 18.62% 238 2.38% 1948 19.48% 0.9919
20% -30% 2853 28.53% 241 2.41% 2980 29.80% 0.9964
30% -40% 3855 38.55% 230 2.30% 4017 40.17% 0.9980
40% -50% 4840 48.40% 220 2.20% 5047 50.47% 0.9987
50% -60% 5836 58.36% 154 1.54% 6091 60.91% 0.9990
60% -70% 6829 68.29% 64 0.64% 7096 70.96% 0.9992
70% -80% 7826 78.26% 46 0.46% 8115 81.15% 0.9993
80% -90% 8828 88.28% -11 -0.11% 9134 91.34% 0.9994
90% -100%(***) 9826 98.26% -36 -0.36% 10156 | 101.56% 0.9994

TABLE: Reactive power production with set point Q = -Qmax

- Active Power Reactive Power DC Power Power Factor
w p.u. VAr p.u. W p.u. Cos o
0% -10%(*) 810 8.10% 239 2.39% 855 8.55% 0.9591
10% -20%(**) 1853 18.53% 236 2.36% 1940 19.40% 0.9917
20% -30% 2856 28.56% -4848 -48.48% 2982 29.82% 0.5074
30% -40% 3847 38.47% -4853 -48.53% 3999 39.99% 0.6210
40% -50% 4833 48.33% -4863 -48.63% 5034 50.34% 0.7047
50% -60% 5828 58.28% -4871 -48.71% 6069 60.69% 0.7671
60% -70% 6829 68.29% -4874 -48.74% 7124 71.24% 0.8137
70% -80% 7816 78.16% -4885 -48.85% 8112 81.12% 0.8477
80% -90% 8809 88.09% -4889 -48.89% 9151 91.51% 0.8742
90% -100%(***) 9600 96.00% -4892 -48.92% 9942 99.42% 0.8908
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TABLE: Reactive power production with set point Q =+Qmax

A Active Power Reactive Power DC Power Power Factor
W p.u. VAr p.u. W p.u. Cos ¢
0% -109%(*) 809 8.09% 239 2.39% 848 8.48% 0.9589
10% -20%(**) 1855 18.55% 238 2.38% 1937 19.37% 0.9917
20% -30% 2858 28.58% 4853 48.53% 2981 29.81% 0.5072
30% -40% 3846 38.46% 4859 48.59% 4010 40.10% 0.6204
40% -50% 4852 48.52% 4865 48.65% 5032 50.32% 0.7059
50% -60% 5836 58.36% 4870 48.70% 6052 60.52% 0.7676
60% -70% 6834 68.34% 4880 48.80% 7071 70.71% 0.8135
70% -80% 7823 78.23% 4883 48.83% 8136 81.36% 0.8481
80% -90% 8827 88.27% 4893 48.93% 9180 91.80% 0.8744
90% -100%(***) 9629 96.29% 4900 49.00% 9972 99.72% 0.8910

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,

ol but can requested for smaller systems as well) I
Model HNS10000TL
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,
SR point Q/P [%] | measured Q/P4[%] |  point AQ/P, [%] !
-Qmin -48.43% -48.38% 0.05% AQ < +2.5% Pn
0 0.00% 2.32% 2.32% AQ < +2.5% Pn
+Qmax 48.43% 48.66% 0.23% AQ < +2.5% Py
5 i =
g
S 40 -
=
N
@
3 20
®
2 10
SE o | —
S c
T o
S -0
©
& -20
] Reactive power set-point
§_ -30 Reactive power supplied by the
© inverter (average 0.2s)
% -40 ) | Average reactive power values 1 min
§ -50 =| l= H :
50 10 150 200 250 300 350
Time [s]

Figure 48 - Measurement of the reactive power delivered based on an external
command, accuracy check

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.
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B 124 TABLE: Response time to an assigned step level change (greater 11.08 kW =
e systems)
Model HNS10000TL
Test:
Sample-Rate: 0.2s
Power meter measurment data: - - ,
Samples time: at least 2 minutes for each power point
Test 1: 50% Pemax 12s
Q=0—-Qmin—Qmax—Q=0 |
Test 2: 100% Pemax 14s
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 P, and then back to Q=0 in doing so each
point must be kept for at least 2 minute.

The total tolerance is AQ < +5,0% of Pn or Acosg < +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 |- S
Prova 1: P = 50% P ( TR = settling
Prova 2: P = Pa time Q within +
. : i @ 5% of the
g assigned value
<]
a
I N | N % F—
2 () — M
£ -
(o]
o H
E Reactive power sct-
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
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TABLE: Automatic supply of reactive power according to the characteristic
curve cos @=f(P)

Model HNS10000TL

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: | HNS10000TL

P/I[?)ZTAX 1 e Qe S(é?;o%t mg:s?u(rped TR Acolél(pnl:nax et
20 2083 104.00 262 1.00 0.992 -0.008 <+0.01 P
30 3035 104.05 263 1.00 0.996 -0.004 <+0.01 P
40 4018 104.10 270 1.00 0.998 -0.002 <+0.01 P
50 5017 104.15 247 1.00 0.998 -0.002 <+0.01 P
60 5986 104.20 224 1.00 0.999 -0.001 <+0.01 P
60 6034 106.18 -1211 0.98 0.980 0.000 <+0.01 P
70 6978 106.23 -1986 0.96 0.962 0.002 <+0.01 P
80 7963 106.27 -2831 0.94 0.942 0.002 <+0.01 P
90 8942 106.32 -3742 0.92 0.923 0.003 <+0.01 P
100 9905 106.37 -4708 0.90 0.903 0.003 <+0.01 P
100 9771 102.38 -4596 0.90 0.905 0.005 <+0.01 P
100 10027 97.48 -191 1.00 0.999 -0.001 <+0.01 P
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B126 TABLE: Automatic supply of reactive power according to the characteristic =
- curve Q= f(V) (greater 11.08kW systems)

Over voltage & Under voltage

Power meter
measurement data:

Sample-Rate:

0.2s

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 / 0.92Vr) 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% Pk 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 0s - 30s (in 1s steps / default setting:

Curve settings:

V1s =1.08Vn; Vas = 1.1Vn
V1i =0.92Vr; V2i = 0.9Vn
(V1i, V2i, V1s and V2s must be programmable in a range 0.9-1.1V\ with steps 0.01V:)

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

3s)
AV v
Vas=1,1V,
| Vae Vis=1,08V, .
P i
i i
i Vis I Vas
1
I : » Vis ;
i i i !
— : = . : L
min { Qmax Q Qu 1 Vi i Q
by 1
! Q, i
Vii | Vai > : :
H i :
Vai Y
2 ViF0,92V , Q
Vz=09V,
Fig. a Fig. b

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 HNS10000TL

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 19% 246.05 215 =~0(<£2.5%Pn) -2.15%
< 20% 1.09Vn 19% 250.66 220 =~0(<£2.5%Pn) -2.20%
< :2382//2’)'> 1.09Vn 30% 250.78 -2201 (V\'Igﬁanmé”S) -2.21%
40% 1.09Vn 40% 250.80 -2237 -0.5 Qmin -1.85%
50% 1.09Vn 50% 250.81 -2284 -0.5 Qmin -1.37%
60% 1.09Vn 60% 250.81 -2337 -0.5 Qmin -0.85%
70% 1.09Vn 70% 250.80 -2346 -0.5 Qmin -0.76%
80% 1.09Vn 80% 250.72 -2360 -0.5 Qmin -0.62%
90% 1.09Vn 90% 250.64 -2415 -0.5 Qmin -0.06%
100% 1.09Vn 100% 250.60 -2482 -0.5 Qmin 0.61%
100% 1.1 Vn 100% 253.85 -4829 - Qmin -0.14%
100%->10% 1.1Vn 9% 253.51 -4858 - Qmin 0.15%
10%-> <5% 1.1 Vn 4% 253.48 196 =0 (<£5%Pn) -1.96%
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% 0.93Vi 18% 214.02 -248 =0 (<£2.5%Pn) 2.48%
< 20% 0.91Vn 19% 209.42 -164 =0 (<£2.5%Pn) 1.64%
<20%-30% | 0.91Vn 30% 209.31 2448 (V'v?tﬁnQi“g; ) 10.26%
40% 0.91Vy 40% 209.34 2423 -0.5 Qmax -0.02%
50% 0.91Vy 50% 209.27 2419 -0.5 Qmax 0.02%
60% 0.91Vy 60% 209.21 2389 -0.5 Qmax 0.32%
70% 0.91Vy 70% 209.16 2367 -0.5 Qmax 0.54%
80% 0.91Vn 80% 209.08 2319 -0.5 Qmax 1.02%
90% 0.91Vy 90% 209.05 2251 -0.5 Qmax 1.70%
100% 0.91Vy 95% 209.23 2261 -0.5 Qmax 1.61%
100% 0.90Vn 91% 206.21 4797 - Qmax 0.46%
100%-10% 0.90Vn 9% 206.56 4817 - Qmax 0.26%
10%-5% 0.90Vn 4% 206.46 -241 ~0(<+5%Pn) 2.41%
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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.
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B.13.1 TABLE: Automatic limitation of active power for voltage values close to 110% =
of the rated voltage
Model HNS10000TL
Set point Activation threshold U Deactivation threshold U2
U/Un 110% 112%
P/Pn 100% 20%
Step Se[t\ylt\)/laei\ge Voltage [V] gﬂoﬁ;ﬂ&?} gﬂoe\,iljf[oe/g Limit Result
1 1.08 248.21 10179 101.79% - P
2 1.12 257.01 1194 11.94% P <20%Pn P
3 1.08 248.20 10173 101.73% - P

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

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

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

manufacturer (which must be reported in the test report);

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

equal to the maximum power available for injection;

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

declared by the manufacturer;

- 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

reduced to a value not exceeding 20% of Pn

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

declared by the manufacturer;

- 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

made available from the primary or simulated source.
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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 HNS10000TL

Test:

Power meter measurement Sample-Rate: 0.2s

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 (ts 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).
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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:
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Sequence A
Step Set output Expected power | Actual power At ]
No. power [%] Frequency[Hz] value [W] values [W] Limits Graph point
1 100 47.51 10000 10012 +2.5% Pn 1
2 100 50.15 10000 10010 +2.5% Pn t2
3 100 50.40 8462 8471 +2.5% Pn ts
4 100 50.60 6923 6945 +2.5% Pn ta
5 100 51.49 77 92 +2.5% Pn ts
6 100 50.10 77 93 +2.5% Pn te
7 100 50.00 10000 10010 Pn t7
12000 52.00
_ 51.50
10000 _L /— 51.00
= 5050 W
=. 8000 J
] [1 50.00 %
= Q
Q 6000 4950 5
2 4900 &
g 4000 4850 T
2000 48.00
47.50
0 47.00
0 120 240 360 480 600 720 840 960 108012001320
Timel[s]
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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 5000 5056 +2.5% Pn ta
2 50 50.15 5000 5057 +2.5% Pn t2
3 50 50.40 4231 4283 +2.5% Pn t's
4 50 50.60 3462 3501 +2.5% Pn t'a
5 50 51.49 39 106 +2.5% Pn t's
6 50 50.10 39 99 +2.5% Pn t's
7 50 50.00 5000 5055 50% Pn t'7
6000 52.0
515
5000 510
= i 50.5 —
. 4000 05 N
o : 500 =
= Q
Q 3000 495 §
@ ) >
= 490 T
= @
S 2000 485 &
1000 480
_— 475
0 47.0
0 120 240 360 480 600 720 840 960 1080 1200 1320
Times|[s]
e POWEl e Frequency
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B.1.3.3 | TABLE: Verification of the operating range in voltage and frequency P
Model HNS10000TL
Test No. Voltage (V) | Frequency (Hz) P (W) Cos @ Time (s) Limit (%Pn)
Test 1 253.11 51.50 10300 0.9994 >5min +5
Test 2 196.06 50.00 10051 0.9995 >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%Pn.

Test 1
112% 51.9
— 110% 51.8
=]
< 108% 517 —
3 z
g_ 106% 516
o g
S 104% 51.5 g,
Q Q
& 102% 514 i
°
= 100% 513
98% 51.2
0 100 200 300
Time]s]
Power =——\oltage Frequency
Test 2
105% 50.4
= 100% 503
=%
= . 50.2 i~
g 95% T
o 501 F
< 90% <
@ 0 3
() ()
y 499 &
8 .
le]
> 80% 49.8
75% 49.7
0 100 200 300
Time[s]
m—Power —=\/oltage Frequency
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B.133.1 TABLE: Reduction of active power in the presence of transient under-frequency =
T | on transmission network

Model: HNS10000TL

5-min mean value 50.0 Hz 49.5 Hz 49.0 Hz 48.5 Hz 48.0 Hz 47.5 Hz
Frequency [Hz]: 50.00 49.50 49.00 48.50 48.00 47.50

Active power [KW]: 10009 10006 10004 10001 9999 10012

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.

Fraguancy [Hz]
475 4B 485 43 49,5 30

0%

LE]

0%

13%

Maximum allowed AF/PM

20%

Standard curve = = Maost stringnnt curva

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 HNS10000TL
Set point P [P/Pn] Set point P [W] P measured [W] Deviation (%) Limit (%Pn)
100 10000 10014 0.14% -
90 9000 9044 0.44% +25
80 8000 8042 0.42% +25
70 7000 7037 0.37% +25
60 6000 6053 0.53% +25
50 5000 5057 0.57% +25
40 4000 4055 0.55% +25
30 3000 3090 0.90% +25
20 2000 2079 0.79% +25
10 1000 1091 0.91% +25
120.00%
100.00% =E-=3
80.00%
E 60.00%
<
40.00%
20.00%
0.00%
0 120 240 360 480 600
Time[s]
e P /P Limit

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:

TRF No. CEI 0-21_V3.0



Page 80 of 168

Report No.: 6157903.50

CElI 0-21
Clause Requirement - Test Result - Remark Verdict
B.1.4.1 | TABLE: Checking the DC component output P
Model HNS10000TL
Power Level (33+£5)% (66 = 5)% (100 = 5)%
Ambient
Total output Power (W) 3345 6617 9992
Output Vrms 230.27 230.69 231.12
Output Arms 14.56 28.70 43.25
Cos ¢ 0.9978 0.9993 0.9995
L1 DC Component (A) 0.008 0.008 0.008
L2 DC Component (A) - - -
L3 DC Component (A) - - -
L1 DC Component (% Ir) 0.018% 0.018% 0.019%
L2 DC Component (% Ir) - - -
L3 DC Component (% Ir) - - -
Minimum ambient rating or 20°C
Total output Power (W) 3346 6620 9992
Output Vrms 230.27 230.68 231.13
Output Arms 14.57 28.72 43.25
Cos ¢ 0.9976 0.9993 0.9995
L1 DC Component (A) 0.008 0.008 0.008
L2 DC Component (A) - - -
L3 DC Component (A) - - -
L1 DC Component (% Ir) 0.018% 0.018% 0.018%
L2 DC Component (% Ir) - - -
L3 DC Component (% Ir) - - -
Maximum ambient rating or 60°C
Total output Power (W) 3344 6616 9997
Output Vrms 230.27 230.67 231.11
Output Arms 14.56 28.70 43.28
Cos @ 0.9975 0.9993 0.9995
L1 DC Component (A) 0.007 0.008 0.008
L2 DC Component (A) - - -
L3 DC Component (A) - - -
L1 DC Component (% Ir) 0.016% 0.018% 0.018%

L2 DC Component (% Ir)

L3 DC Component (% Ir)
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B.1.4.1

TABLE: Checking the DC component output

Model HNS3000TL

Power Level (33+£5)% (66 = 5)% (100 = 5)%
Ambient
Total output Power (W) 1083 2069 3056
Output Vrms 230.00 230.12 230.25
Output Arms 4.81 9.04 13.31
Cos ¢ 0.9900 0.9942 0.9973
L1 DC Component (A) 0.009 0.009 0.008
L2 DC Component (A) - - -
L3 DC Component (A) - - -
L1 DC Component (% Ir) 0.069% 0.069% 0.061%
L2 DC Component (% Ir) - - -
L3 DC Component (% Ir) - - -
Minimum ambient rating or 20°C
Total output Power (W) 1081 2065 3048
Output Vrms 230.12 230.25 230.37
Output Arms 4.80 9.02 13.27
Cos @ 0.9896 0.9939 0.9971
L1 DC Component (A) 0.009 0.008 0.008
L2 DC Component (A) - - -
L3 DC Component (A) - - -
L1 DC Component (% Ir) 0.069% 0.061% 0.061%
L2 DC Component (% Ir) - - -
L3 DC Component (% Ir) - - -
Maximum ambient rating or 60°C
Total output Power (W) 1083 2071 3047
Output Vrms 230.12 230.26 230.38
Output Arms 4.81 9.05 13.26
Cos @ 0.9896 0.9940 0.9971
L1 DC Component (A) 0.009 0.008 0.008
L2 DC Component (A) - - -
L3 DC Component (A) - - -
L1 DC Component (% Ir) 0.069% 0.061% 0.061%

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 HNS10000TL
Ambient
Actual Power Limits Measurement:(mA) Limiti(r:]?A\;alue: Diiﬁg:rz;ancst;on
lac = 0.5% Of lnom
33% +0.5%lnom /15 218.1 218 992.0
66% +0.5%lnom /15 220.3 218 993.0
100% +0.5%lnom /1s 218.6 218 997.0
lac= 1A
33% +1A 1dc/200ms 1011 1000 193.5
66% +1A 1dc/200ms 1011 1000 198.5
100% +1A 1dc/200ms 1005 1000 192.2
Model HNS3000TL
Actual Power Limits Measurement:(mA) v;_lil;];i:t(i&%) Di?ﬁgzrzfncst;on
lac = 0.5% Of Inom
33% +0.5%lnom /15 66.15 66 995.0
66% +0.5%lnom /15 66.91 66 995.0
100% +0.5%lnom /1s 66.77 66 992.0
lac= 1A
33% +1A Idc/200ms 1002 1000 194.9
66% +1A Idc/200ms 1008 1000 196.5
100% +1A Idc/200ms 1004 1000 195.6

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: HNS10000TL
Minimum ambient rating or 20°C
Actual Power Limits Measurement:(mA) | Limiting value: (mA) Diiﬁg:rzre;]cst;on
lgc = 0.5% Of lnom
33% +0.5%lnom /15 218.1 218 988.0
66% +0.5%lnom /15 218.6 218 987.0
100% +0.5%lnom /15 218.6 218 996.0
lac= 1A
33% +1A 1dc/200ms 1007 1000 192.5
66% +1A 1dc/200ms 1006 1000 198.4
100% +1A 1dc/200ms 1004 1000 199.2
Model: HNS3000TL
Actual Power Limits Measurement:(mA) | Limiting value: (mA) Di?ﬁgzrzfncst;on
lac = 0.5% Of lnom
33% +0.5%lnom /1s 66.98 66 991.0
66% +0.5%lnom /1s 66.74 66 993.0
100% +0.5%lnom /1s 66.69 66 996.0
lac= 1A
33% +1A Idc/200ms 1006 1000 195.9
66% +1A Idc/200ms 1006 1000 197.5
100% +1A Idc/200ms 1008 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: HNS10000TL

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 /15 219.6 218 989.0
66% +0.5%lnom /15 219.8 218 998.0
100% +0.5%lnom /1s 219.1 218 995.0
lac= 1A
33% +1A 1dc/200ms 1007 1000 194.9
66% +1A 1dc/200ms 1009 1000 199.4
100% +1A 1dc/200ms 1001 1000 198.6
Model: HNS3000TL
Actual Power Limits Measurement:(mA) Limiti(r;?A\;alue: Di?ﬁgzrzﬁqcst;on
lac = 0.5% Of lnom
33% +0.5%lnom /1s 67.03 66 993.0
66% +0.5%lnom /1s 66.82 66 996.0
100% +0.5%lnom /1s 66.66 66 994.0
lac= 1A
33% +1A Idc/200ms 1007 1000 192.8
66% +1A Idc/200ms 1008 1000 194.4
100% +1A Idc/200ms 1008 1000 198.1

Note:

The internal temperature of the EUT must be stabilized.
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TABLE: Verification of insensitivity to voltage dips (UVRT and OVRT capability)
[greater 11.08kW systems]

Model HNS10000TL

B.1.5

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.

¢ in the 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:

a) between 10% and 30% of the rated power;

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

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
1,28 Zona di distacco
1,204 ;1 ammesso
=T
1,00 4
Urecz —2-
854 Zona di distacco o
e non ammesso _
~
///
////
-
~ Zona di distacco
v Area di distacco - = ammesso
Uclear = Urec10.15 ST //
-
Uret S8 s pa— > 0,151 &
g £ 8 B — oo
Telear = Trec1 = Trec2 Trees SRS :
Figure 29 Figure 30

e V-t characteristic in over voltage (OVRT) of Figure 30

¢ 1) the generator must not disconnect from the grid in the area below and along the points of the
indicated characteristic (V-t), where V is the phase-to-phase voltage at the connection point. These
values are expressed as a percentage of the rated voltage;

e 2)in the area above (in gray color) the generator can disconnect from the grid;

¢ 3) the behavior envisaged by the curve in Figure 30 must be guaranteed in the face of increases in one
or more voltages, i.e. the disconnection logic must be of the type 1 out of 3: it can be activated for both
symmetrical and asymmetrical faults when one of the three voltage measurements exceeds the
admitted voltage peak in height and duration. The FRT characteristic required of power park modules
over 11.08 kW is shown in Figure 30
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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 and OVRT 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_
7 — three-phase symmetrical fault 1.20 £ 0.05(V7/Vn) 500 + 20 400 _I_l_
8 — three-phase symmetrical fault 1.25 £ 0.05(Vs/Vn) 100 = 20 400 _I_l_
Test No. ViVoor Phase-to-earth voltages Phase angles

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°

4a 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°

7 1.20 £ 0.05 1.25+0.05 1.25+0.05 1.25+0.05 0° -120° 120°

8 1.25+0.05 1.20 £ 0.05 1.20 £ 0.05 1.20 £ 0.05 0° -120° 120°

cgg:th]iiln 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.
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Graph of LVRT and HVRT 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
Lo e e YR a e | 0.10:£0.05 (varvn) 200 211 153
1o~ thieeprase Yo" | 0.10 £ 0,05 (vav) 200 211 168
L P Yorstrea! 1 0.10 £ 0.05 (Va/vi) 200 211 120
T e s 2g e | 0,10 £ 0.05 (Vavn) 200 211 163
2 e A Yoo | 0.25 £ 0,05 (Varvi) 400 407 142
2s - th“;:‘gl'ﬁ’th("j‘z,si g}’g)‘met”ca' 0.25 + 0.05 (V2/Vn) 400 407 186
28 o PSR | 0.25£0.05 (vaivi) 400 411 184
2a -twophase aggmeted | 0.25£0.05 (vaivi) 400 411 157
3s - t]f‘a[ﬁlf'(%h‘;‘sg f{’rg_rgft”ca' 0.50  0.05 (V/Vn) 850 860 156
3s - th“}‘g;ﬁ’th("j‘asi %}’g)‘met”ca' 0.50 + 0.05 (Va/Vn) 850 860 182
38 o Prse 2ymetrical | 0.50 +0.05 (vaivi) 850 860 167
3a - tW‘]Zé%Tta(SF? S%Yg;met”ca' 0.50 + 0.05 (Va/Vn) 850 860 135
4s - tgﬁlf'(%h‘;‘sg f{’rg_rg)et”ca' 0.75 + 0.05 (Va4/Vn) 1300 1312 144
4s ~three BhESS &g Mol | 0.75 + 0.05 (Varvi) 1300 1312 176
4a- }‘g‘l’gl'tp(hpaieo"_"ﬂrg_rg)et”ca' 0.75 + 0.05 (Va4/Vn) 1300 1312 154
42— twephase 2 mer el | 0.75 +0.05 (Varvn) 1300 1312 153
i '-Vf;"L‘jﬁ'FFt‘isg_ fs_ygf‘gg‘et”ca' 0.10 + 0.05 (Vs/Vn) 200 210 0
S-Lv t"‘{%hﬁ’{‘f‘g'i %S_g;”met”ca' 0.10 + 0.05 (Vs/Vn) 200 210 0
6= '-Vf;"L‘jﬁ'FFt‘isg_ fs_ygf‘gg‘et”ca' 0.50 + 0.05 (Vs/Vn) 850 851 0
O -LVmopnase g merea! | 0.50 £ 0.05 (Vi) 850 851 0
gy‘m':q\éttrﬁ‘égffgﬂﬁ‘s(g —01-03)|1200.05(VaVn) | 50020 511 116
gy‘m':q\éttrﬁ‘égffgﬂﬁ‘s(g - 0.9) 1.20+0.05 (Vs//Vn) | 500 + 20 511 121
S ymetic o (B = 0.1 - 0.3) | 1:25+0.05 (Vavn) | 100+ 20 110 136
8 — HV three-phase 1.25+0.05 (Ve/Vn) | 100 + 20 110 138

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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Clause Requirement - Test Result - Remark Verdict

Test 1s-Depth of fault phase: 0.1p.u.,three-phase-symmetrical (type A), 0% load
Test overview(voltage,current,active and reactive power)
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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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Clause Requirement - Test

Result - Remark

Verdict

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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Clause Requirement - Test Result - Remark Verdict

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

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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Clause Requirement - Test Result - Remark Verdict

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

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

Verdict

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
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Result - Remark

Verdict

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

Wil
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Clause Requirement - Test

Result - Remark

Verdict

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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Clause Requirement - Test Result - Remark Verdict

23D ph of fault phas 0 p.u.,two-phas ymm I(yp D),95% load
nstantaneous cur d MS value fph rrents
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Test 1a-2.4 Depth of fault phase: 0.1p.u.,two-phase-asymmetrical (type D),
95% load restoring time
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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)

IMms_a_p

-t -———
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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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Result - Remark

Verdict

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

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

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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Result - Remark

Verdict

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

Verdict

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

Result - Remark

Verdict

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

Verdict

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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Clause

Requirement - Test

Result - Remark Verdict

Test 3s-2.4 Depth of fault phase: 0.5p.u.,three-phase-symmetrical (type A),
95% load restoring time

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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Clause Requirement - Test

Result - Remark

Verdict

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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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

Test 3a-1.4 Depth of fault phase: 0.5p.u.,two-phase-asymmetrical (type D),
20% load restoring time
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Result - Remark

Verdict

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

il

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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Result - Remark

Verdict

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

Irms_a_pu

—_—

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
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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)
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Result - Remark

Verdict

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

Irms_a_pu
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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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Result - Remark

Verdict

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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Result - Remark

Verdict

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
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Result - Remark

Verdict

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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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)
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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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Result - Remark

Verdict

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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Clause Requirement - Test Result - Remark Verdict

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

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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Result - Remark

Verdict

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

Instantaneous curve and RMS value of phase currents

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

Irms_a_pu
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Verdict

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

95% load restoring time
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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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Clause Requirement - Test Result - Remark Verdict

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

TRF No. CEI 0-21_V3.0



Page 133 of 168 Report No.: 6157903.50
CEl 0-21
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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
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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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Requirement - Test

Result - Remark

Verdict

Test 7-Depth of fault phase: 1.20p.u.,three-phase-symmetrical (type A), 0% load
Test overview(voltage,current,active and reactive power)
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Test 7-1.1 Depth of fault phase
Test overview(voltage,current,active and reactive power)

: 1.20p.u.,three-phase-symmetrical (type A),20% load
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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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Result - Remark

Verdict

restoring time

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

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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Result - Remark

Verdict

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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Verdict

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

restoring time

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

IMs_d_p

M

Start

End

e e I it
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CEl 0-21

Clause Requirement - Test

Result - Remark

Verdict

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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CEl 0-21

Clause Requirement - Test Result - Remark Verdict

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

W‘—

Test 8-1.4 Depth of fault phase: 1.25p.u.,three-phase-symmetrical (type A),20% load
restoring time

B

TRF No. CEI 0-21_V3.0



Page 143 of 168

Report No.: 6157903.50

CEl 0-21

Clause Requirement - Test

Result - Remark

Verdict

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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Clause Requirement - Test Result - Remark Verdict

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

B2 . . . . . .

* T
I
I
I
I
I
I
I

Start
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Clause Requirement - Test Result - Remark Verdict
B16 TABLE: Checking the insensitivity to automatic reclosing during phase =
- discordance
Model HNS10000TL
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 43.43 43.40 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 43.47 43.45 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

k Pret/u

Test 1: Phase angle shift of 90°

W 4.00 s

Fo @&

Zo_om F_ac:_to_r: _4[3_! )(

S

Zoqm_PQsi_tio_n:_lf_S.Z 5

@  16.4845 217 ¥
B 16.464s 1,992
A20.000ms A125.0mY

® 0.0V ' ' (7 100ms T15kSs ® L
& 104 @ coov SM points 0.00 Y
Yalug Mean Min Max std Dev
@ s 43.43 & 43.43 43.43 43.43 0,000
Tek Preifu M 4.00 5
[
(3 |
11

Zloqm.PQsi.tioln:_lftS.F_’ 5

Zo_om F.ac:.to_r:.4lill)(‘ _

e - B i : : : E '
' : A € 16.484s 2.117 ¥
D  16.6845 25.20 V
£200.00ms £23.09 Y

® 00 ' ' (7 100ms RS W T
@ 1004 @ coov SM points 0.00 Y

Yalue Mean Mlin Max Std Dey
. Al 43.40 & 43.40 43.40 43.40 0.000
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Clause Requirement - Test Result - Remark Verdict

Test 2: Phase angle shift of 180°

Tek Preliu M 4.00 s
-w

Zesmnlectoc c0 _  Jeow podfine Lee
: : -0 0 : i : : : : :
' ' © 143085 2133V
O 147885 1.953 ¥
£20.000ms A179.7mi

b m A, .n.n. AR

@ 00 ' ' (7 100ms T15kS7s ® o
& 1004 @& -0y 5M points 0.00 Y
Yalue Mean Iin Max std Dew
@@ rirs 43.47 A 43.47 43.47 43.47 0,000
Tek Pretu M 4,00 s
w

Zo_om Ean:_to_r:_-ﬂlQX_ _ Zoom Position: 15.0 5

e - S > | : : :
. . g @ 14,808 = 2.133 Y
@ 15.008 = 25.13 Y
A200.00ms A23.00Y

® 0o ' ' (2 100ms T125krs ® L
@ 104 @ ooy SM points 0.00 4

Yalue Mean Min Mlax Std Dew
. AMS 43.45 & 43.45 43.45 43.45 0.000
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Annex 1
ISO 9001 certificate

ACM

Certificate of Registration

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 is
compliant with the requirements of’:

ISO 9001:2015

For the following scope of activities:

R & D and Manufacture of Photovoltaic Inverter

Certificate Number: 1711077Q

Date of initial registration 10/07/2019

Certificate expiry 09/07/2023
(subject to the company maintaining its system to the required standard)

AUTHORISED SIGNATORY
Date of this certificate 11/11/2020, V1

N
oW

45“Q¢My’i'f

During validity period of the certificate a surveillance
audit should becarried 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 China CNCA website(www.cnca.gov.cn)
and ACM UK website(www.acmcert.com).

ACM-CCAS Limited, Unit 5 Merus Court, Meridian Business Park, Leicester, LE19 1R}, UK
Local Office-ACM (CHINA) LIMITED, Rm B201, No 352, Waihuan Road, Minhang District, Shanghai 201199, China
T: +86 21 64305860 F: +86 21 64881096 W: www.acmcert.com.cn E: info@acmcert.com.cn
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Annex 2

Datasheet of the relay

~amilig$ Specification FM-MOBDB-002 Rev1 5

H - B IA%BERHBARAT

Xiamen Hongfa Electroacoustic Co.,Ltd.

HLif Tel: (86) —_592-6106688
& 8L Fax: (86) —_592-6106678
Mhk Web site: www. hongfa. com

P i R

Specification

455 File No. : 4578914GGS005

FRFE AT Our Product Name: _4kH1%% RELAY
% R S Our Product model: _HF161F-40W/12-HTF (967)

A7 H# Publish Date: 2020.12.16
#7= L] Production Plant: FEE]
A< Version: _ a W %95 Number of Modification:
% R HHLZEF Signature by Hongfa 2 ffiil Custom Approval
L1 Hi% kit
Make Check Approved 5T A By:
He ==
FIERL fHEx KEH EH] Dot
e 15 -

L AR B EEE 2 A, RAERENEHNEE, WRANAE.

2. AR B2 AR 2 TN, BERE FRITE AR,

Especially claim:

I.This specification is expected tobe checked within Z weeks. Without Teedback after Z weeks,
Hongfa will take it as granted that customer approves of this specification.

This specification will be invalid if no order within 2 years.

RIFHARR : KA RIFE AR
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ZZEMP Revision Record

JiZ Customer FEAEE Part No.
FER FEHM FERE RE AHIA
Version No. Change Date Description Reason By

TRF No. CEI 0-21_V3.0




Page 151 of 168 Report No.: 6157903.50

@' FEGINAEE Specification

Femml#+ Relay Specification

1 ff Type Model

1.1 F2£ Kinds: HIEE4EHI3% Electromagnetic Relay
1.2 %5 Type: HF161F-40W/12-HTF (967)

1.3 4MERSS Outline: 30.4mmX15. 9mmX23. 3mm

1.4 fh S Contact Arrangement: —#H#HJIT 1 Form A
1.5 fil i#1El Contact Material: AgSn0

1.6 fil &5 [8]fE Contact Gap: =1.8 mm

2 #Z4\iE Safety Approval

iMEWLF) Certification Agency iliES  File No.
UL/CUL E134517
TV R 50475730
cqc CQC20002246447

FIRIE S A ZRAZ R MBS A SGAIE,  {HE A UE A 215 AR 2 5] 42238 IR E 1524
#E. The above certificate No. is just a license No. Please refer to the certificates

we supplied for detail information.

3 KRBEFESMW Coil Rating

at 23 C
BEBRE | sifElRE | BEUEE RIFHE £ b8 FiH £ P ThEE
Rated Operate Release Holding Coil Resistance Coil Power
Voltage Voltage Voltage Voltage W
Vd. c. Vd. c. Vd. c. Vd. c. Q £ Approx.
12 =9.0 =0.6 7.2 (at 85 ) 90X (1+10%) 1.6

iE 1 ZRE R R I MR N EE HLE 100ms LARS fI£2 B g .

Note 1: The coil holding voltage is the voltage of coil after being applied nominal voltage

for 100 ms.
IE 2. WEEE RS LT TR AIFINEE, “MENRE T 23CH, mREAFECEREIIFE, 0
AV HAEA

Note 2: The magnetic system is designed for this reduced holding power, continuous operation

without power reduction is not permitted for ambient temperatures of > 23°C!
4 fS2% Contact Specification

4,1 fih S5&iEME Contact Rating: Making 20 A, loading40 A, breaking 20 A, 277 Va. c.

-3 -
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@- =i Specification

4,2 AU Max. Switching Current: 43 A
4.3 AU HEE Max. Switching Voltage: 277 Va.c.
4.4 #m/iER 13 Min. Applicable Load: 6 V, 1 A

5 {4f¢ Performance

5.1 fEfhHfH Contact Resistance: 100 mQ max. (at 6Vd.c. 1A) .  (PYimik Four Probe
Method)

5.2 zh{ER}[a] Operate Time: =< 20 ms .

5.3 BERiEtE) Release Time: =< 10 ms .

5.4 [EIBERSa] Bounce Time: = 10 ms .

5.4.1 Hfif At Electrical Endurance

fi ri L 5 R MR E S L s Atk

o "
,nﬁl_f'.iﬂ Contact Ambient Electrical

Version . Contact Ratin, ON: OFF
Material 8 Temperature Endurance

FELTE £ 4%
resistive Load
- A making 20 A, . ) .

gSn0, loading 40 A, 85°C 1s:9s 3X10"K (ops)
breaking 20 A, 277
Va. c.
BELTE: £ 4%
resistive Load

making 10 A,

loading 43 A,
breaking 10 A, 277

Va. c.

5.4.2 ML A% Mechanical Endurance
fih 27 1 4 HhpiRE I 7tk LT At Mechanical
Contact Rating Ambient Temperature ON: OFF Endurance
T FE iR
No load Room Temperature

1H AgSn0, 85T 1s:9s 3x 10"k (ops)

0.5s: 0.5 s 1X10° ¥ (ops)

5.5 A4rfif [k Dielectric Strength (JEHLIT Leak Current: 1 mA )

5.5.1 W FFfik s L ER 1Y) 95 5| 5 2 8] Between terminals of each opened contact circuit:
2500 Va.c. (50/60 Hz 1 min) .

5.5.2 JIA L 5 5 P A fil B BR 51 3 2 6] Between all coil terminals and all

contact circuit terminals: 4500 Va.c. (50/60 Hz 1 min) .

5.6 #ZEZHi[H Insulation Resistance
5.6.1 W Ffh 2 LR 95 5| 55 2 [B] Between terminals of each opened contact circuit:
1000 MQ (500 Vd.c.) .
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(- =2MHEH Specification

5.6.2 FTAEZES HimS5HTFE il cH 5] Hi 2 7] Between all coil terminals and all
contact circuit terminals: 1000 MQ (500 Vd.c.) .
5.7 IR TT Coil Temperature Rise: 70 K max.

BL 100%#1 5 HUE ) 100 ms J 8 60%HE H IE fREE, filsifidk 43 A . IFAHEEE .
8 TC.

Applied voltage of coil 100% rated voltage for 100 ms holding voltage of coil 60%

rated voltage, Carry current of contact 43 A. Environmental temperature is 85 C.
5.8 #Rzh Vibration

feretk: JURE 1.5 mm, 4% 10 Hz~55 Hz, ®AITIE 1 /I, PAE [EIBEEWITT R
T T [ B A 5 B (] 2 AN 100 s

Functional:10 Hz~55 Hz, 1. 5 mm double amplitude, 1 hour Per Cross—axis. No opening

or closing of any closed or opened contact circuit respectively shall exceed 100

s,
5.9 i Shock

FaEtE: 98 m/s® (ki FELERtIE] 11 ms) |, 6 R (=AM H EE LIS — NI 6 X,
Sk 36 ¥R) . P [ B 4 WO BT BR [0 B (14 P & B (3] B2 AN 100 1 s

Functional: 98 m/s’(Duration 11 ms), 6 shocks (six ops in both directions of each

of the three mutually perpendicular axes, totally 36 ops), No opening or closing

of anv closed or opened contact circuit respectively shall exceed 100 u s.

3636 ) ZkHIERAN UL, ZERRIPEREANSI A R .

Destructive: 980 m/s*(Duration 6 ms), 6 shocks (six ops in both directions of

each of the three mutually perpendicular axes, totally 36 ops) It shall be no

abnormalities in appearance, construction and performance.
5.10 5| H5EE Terminal Strength

PCB 5| i j: 7C PCB 3| tH S 2L 7y e B ithn 5 N 4 A ek i Fy, $F4ERfIE) 10 s, 4kd g8y
ERE.

PCB Terminal: The relay shall be no abnormalities while bring or press 5 N force

for 10s on the PCB terminals in the directions of its axis.
5.11 ftE$#:# Soldering Heat Resistance
5.11.1 J#2#:RJE Soldering Temperature: (260+3) C
5.11.2 fH4EW}E Soldering Time: (10+1) s
5.12 1R$EMEEE Soldering Ability: _(250+3) C, (10+1)s gliHHEm#E Eal s NE
90%LL HiESEE L —E#E (90% of the dipped portion shall be soldered) .
5.13 (it Temperature Resistance
5.13.1 Tif#& Heat Resistance
(854+2) CHREPKNE 16 h HEHiE 2 hJ5, 4k BaBma BN LR .

-5 -
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(F : =@M B specification

Must be free from anv abnormality in both the construction and characteristics

after the relay is 1ift in a temperature of (85+2) ‘C for 16h and then in room

temperature and humidity for 2 h.
5.13.2 [if%€ Cold Resistance

(-40+2) CREFHE 16 h B HIR 2 h 5, 4k a8 iS5 1 S PR AR R 0 7 3 .

Must be free from any abnormality in both the construction and characteristics

after the relay is lift in a temperature of (-40%2) °C for 16h and then in room

temperature and humidity for 2 h.
5.13.3 [ifiEf Moisture Resistance

TEIRFE (40£2) CAHAIRE 90%~95% RH ik E 16 h, PKEHIE 2 hJ5, 4k Harf4ii
KAEREMN TR ¥ . A8 s BN AT 50 MQ (500 Vd. c.).

Must be free from any abnormality in both the construction and characteristics
after the relay is 1ift in temperature of (40+2) C and humidity of 90% to 95%
RH for 16 h and then in room temperature and humidity for 2 h. Insulation resistance
however must be 50 MQ (500 Vd.c.).

6 &R Marking

6.1 #hFEFifs Case Color: Eff Black
6.2 EI{7E Marking Position: {l|[fii Flank
6.3 EIFEI Ink Color: #OtiThs Laser Marking

7 iFAENE %M Standards Test Condition

7.1 iB/E Temperature: 23°C+5C
7.2 2FF Humidity:_25% ~ 75% RH
7.3 Jj Direction of Measurement: {FE: Free

8 fEF %M Operating Condition

8.1 iEfE Temperature: —40 ‘C~ 85 C
8.2 JBf¥ Humidity: 5% ~ 85% RH
8.3 %% J5M Mounting Direction: {EE Free
TE: SRR SR B BN ESE. &K, BNsSEEBRE M. A, BETH
SBEEEE A A ASE, BRI T ERTR i .
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@. FEaaili& P Specification

(=
o

[==)
J

FRIRHTEANERERER

BMAREEE (%RH)

o
(=]

N
SRR >0 T,

o
T4E \/
| FHEN<0T V
T \/
PR RN TERNE R ET B

Y
0 y 4 H
-40 20 0 +20 +40 +60 +B5+100

ARAZEE (T)

Note:The ambient environment of application shall not cause any dewing or icing inside the

)
o=

relay. Otherwise, the relay may fail to work consequently. The humidity range varies with the

temperature. Use within the range indicated in the graph below.

= 100
T /}/
o
R 85 ‘y/
& T hemid
= tmpreature and hamiddy range
= ol _ersretuers nd sleragt
c ] sagr and slerag
2 i
. Temp>0'C Y/
o 40 Avoid foggin \
o .
Temp<0'C
20 -Avoig’icln, Y<
Envitonmenl mprrature brpreduet (
using s in Ihe range ofihe dala )
0 174 V |4

40 20 0 +20 +40 +60 +85+100
Ambient temperature (C)

9 7% 1%¥ Storage Condition

9.1 JIRJE Temperature: 0 C ~ 40 C

9.2 i%/F Humidity:_20% ~ 80% RH

9.3 ¥ 3% Environment

9.3.1 FRIEGHAEER JE S 4A Store in locations where the product is not
exposed to corrosive gas.

9.3.2 WfEfNEERPHYCEME™ M Keep product is not exposed to the direct ray of
the sun.

9.3.3 HEIGEE Stacking Height : < 7  lavers.

10 P R%H Configuration

10.1 #MEKE Outline Schematic
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30.4%0,3 199103 ==
ks 08403
=] |
o
=
™
= i

tl

10. 2

2R (JEM) Wiring Diagram(Bottom View)

2x807-84s

EME (Bottom view)

| 125401

0.7540.1

. o
e
27,60
2x14Y!
m '
au 5
[ S S
120,05 7x¢118!
22401

i PRI RS RERST AZ R PCBURIE RS A 2% FRIUT.

Note: All unspecified tolerance(including outline dimension and PC board

dimension) according to following table.

8 -
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I PCRATER T A 2
PRI R R R A % CEARIERTAE
. . . h . PC board dimensions hadn t specified
Outline dimensions hadn’ t specified tolerance
tolerance
AT RSP wiE
Outline Dimensions Tolerance
=1 +0.2 +0.1
=1~5 +0.3
=5 +0.4

@ fukfH4#} Contact material
(B #u2%% %% Insulation standard
®) $FHAFFHEARID Special code

11 iT#H#Fi2 Ordering Information

HE161F-40W  / _12 - H T _F (967)
@) ® ® @ 6
@® &S Type HF161F—40W
@ ZBEEE Coil voltage 12 Vd. c.
® filfi Contact arrangement H: —#%7TF (1 Form A)

T: AgSn0,
F: F# (Class F)

(967) : ZB[EINFE Coil power £ 1.6 W, fih & A &

Contact Gap: =1.8 mm

12 FETI#{ Inportant Part And Components

s FH AR e R o
Serial Part And Components Material wiE
No. Name Name femark

1 & Fr Movable spring 44 Copper alloy

2 EHE L F Terminal 4l Copper

3 43 Cover T12% %} Engineering plastic

4 B Driving block Tf2% %} Engineering plastic

5 ik Yoke afigk Steel

6 % Iron core afik Steel

7 #8k Armature 4ligk: Steel

8 2518 Coil 4% Copper wire

9 JEEE Base T %%l Engineering plastic

10 | Efi} Fixing bridge 4%k Steel

11 Zhfih &5 Move contact 44 Silver alloy

12 #efih 15 Stationary contact | #2454 Silver alloy

13 ##¥ K Stationary spring | 4 Copper

14 | LB HE Coil Terminal | 844 Copper alloy

£E#JE Construction Schematic
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[u—
—_—

13 FAhUEEH Others
13.1 SE¥EE 4 fa s o E 7L R R ES Yt A4t 45 . Unsealed relays should prevent

flux or contamination into the relay.

13.2 @RIEEMIAFM TR RS, SRR SR B RSN E SRR A
{t.. To avoid using relays under strong magnetic field because it will change the
parameters of relay such as pull-in and drop—out voltage.

13.3  FRARLR el ThE i 5 i et fan A\ 22 Pl A0 P T Jok i o 2 el vl i i (2 1) PWME Bk 5
Wi, FEpT7~. Common methods for the reduction of coil power consumption is:
reduce coil voltage after a pull-in pulse equivalent to at least the coil’ s rated
voltage or control the coil voltage by pulse width modulation(PWM). The following

figure shows the typical examples.

R Uha
Capacitor 2! \

Circuit

Ony/Off OnyOft

- 10 -
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Bk ERE: 1. 0~1.5 f58E s BkaP 5. 10 kHZ~20 kHz; Z— Mk
MR =100 ms; HEM: =60%; LB P FERLER . BD PWM 3K
I FHEER{EN 7.2 Vnin. . If the coil is applied the PWM: pulse
PWM amplitude: 1. 0~ 1. 5 times rated voltage; Pulse frequency: 10 kHz~
20 kHz; The first pulse width: = 100 ms; Duty cycle: = 60%; The

two ends of the coil are connected in parallel with the diode. The

voltage effective value of PWM driven is 7.2Vmin..
13.4 xtgRiWiE, AATREVFE 4 B E AR U NIRRT RESHER,
T, 7P NARYE BARAfE & ik 5 2 MTCRE A8, ZHEEN, S RERBERKREES
FIEAR SR (B SEER FTL % f137. We could not evaluate all the performance

and all the parameters for every possible application field and environment. Thus

the user should be in a right position to choose the suitable produce for their own
application. If there is any query, please contact Hongfa for the technical
service. However, it is the use’ s responsibility to determine which product should
be used only.

13.5 27 SRR A5 e b R 8 FH PR S50 P V8 Rl i3 A9 7 i FE 4R T B0 SR 1 B 2
G o Xt TR R AR 7 il B 58 FH A R P AL AR L B A IE PR HE%E « Operating
temperature range in this specification refers to the maximum tolerable temperature
range under specific load conditions. To explosion—proof product, the ambient

temperature should conform to regulations in related explosion—proof certification.
13.6 Ak HLARA MU AR BT Bt = B IR R A RO R T A Z 57 - 7™ dh i L AR RETE
YR O TANUEUE TS o A7 S EURS 5 o WL At AT S A e 25 A A F gk ) e AR B S FE AR
RS, AR SRR AR, i ATERE T 2 BRIl Differences
in relay electrical endurance cycles would exist due to difference in operating
ambient conditions. The electrical endurance of the products detailed in the safety
certificates. The test condition and contact rating for electrical endurance in this
specification may not be included in the safety certificates, in case that the

condition in real applications is different from safety certificates, the electrical

endurance of the relay must be confirmed by tests.

13.7 A= Pt E FERRZ3%, Kb, KA EPEREMS, &% “HHEBEARE
R HRIEE” (L http://cn. hongfa. com/pdf/Guide_power signal cn.pdf) . The

specification is for reference only.See to “Terminology and Guidelines” (see

http://www. hongfa. com/pdf/Guide power signal en.pdf) for more information.

- 11 -
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13.8 b 7 RFFAEAARAIMERE, ES A Yk d SR B2 B 9 b o . R S 4k
5. To maintain the performances of relays, please do not make the relay drop
or be shocked strongly. Suggest that the relays dropped be scrapped.
13.9  FURE S A B T RE S B0 B ThRAE ISR A TN ARG {E. ALl the performance
data listed in the datasheet are the initial values tested under standard testing
condition.
13.10 *{fifi Environmental Protection

FRT MRS RolHS E K. Hongfa products are all RoHS compliant.
13.11 ZRREX MBS HIBF], ZFAERR T RZATM AL BN E, LENA]
FEORIE AR AL A RS . Hongfa reserves the right to make changes. Customers should
reconfirm the contents of the specification before first orders and ask for us to

supply a new specification if necessary.

-12 -
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Annex 3

Pictures of the unit

Enclosure Front View for HNS3000TL

Enclosure Rear View for HNS3000TL
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Enclosure Side View (Right) for HNS3000TL

Enclosure Side View (left) for HNS3000TL
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Enclosure Side View (Top) for HNS3000TL

Enclosure Side View (Bottom) for HNS3000TL
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Internal view for HNS3000TL

Enclosure Front View for HNS8000TL and HN10000TL
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Enclosure Rear View for HNS8000TL

Enclosure Rear View for HNS10000TL
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Enclosure Side View for HNS8000TL and HNS10000TL

Enclosure Top Side View for HNS8000TL and HNS10000TL
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Enclosure Bottom Side View for HNS8000TL

Enclosure Bottom Side View for HNS10000TL

Ef o e st o —u...r.ﬂ.‘:.mw

/

TRF No. CEI 0-21_V3.0




Page 168 of 168

Report No.: 6157903.50

Internal view for HNS8000TL
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--- End of test report---






