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Testsample ..o
Trademark

Model and/ or type reference.....

Hybrid Inverter with storage battery system

ANKER

SCLIX

Inverter models: X1-H3.68K-S, X1-H4.6K-S, X1-H5K-S,
X1-H6K-S

Battery system models:X1-B5-H, X1-B10-HC, X1-B15-
HC, X1-B20-HC, X1-B25-HC, X1-B30-HC

RAtiNg(S) «vvvvevvvveeeeiiiieeiiiieeee

See page 5to 8

Manufacturer..........ccoeeeeeevveerene.
Manufacturer number ................
AdAreSS.....cooviiiiiiieeiieeeee

Anker Innovations Limited
127148

Unit 56, 8th Floor, Tower 2, Admiralty Centre, 18
Harcourt Road, Central and Western District, HONG
KONG

N/A
N/A

Complete test according to TRF

(1 Partial test according to manufacturer's specifications

I Preliminary test

[ Spot check

[ Others:
Date of Order.......ccooeceeeiii 2024-02-27
Date of receipt of test item...........ccccceeinrnnnnnnnns 2024-03-15

Date(s) of performance of test............cccvveeenl

2024-03-20 to 2024-07-01

Test item particulars:

All the tests results confirmed to the requirements of the standard.

General remarks:

"(see remark #)" refers to a remark appended to the report.

"(see appended table)" refers to a table appended to the report.

Throughout this report a point is used as the decimal separator.

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 testing laboratory.

Revision History:
N/A
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Test item particulars:

Equipment mobility..........ccccoviiiienieiieee

Connection to the mains

[J hand-held
L] transportable

] movable
fixed

stationary
LI for building-in

[ pluggable equipment
permanent connection

L] direct plug-in
U] for building-in

Enviromental category ..........cccoovevieiieieeieenen! outdoor [ indoor [ indoor
unconditional conditional
Over voltage category Mains.........cccccvvveeceen govcl [Qgovcell ovcC Il 0 ove v
Over voltage category PV.......cccccovvveevveeennnnn O ovC I ovcll ovell JovcC v
Mains supply tolerance (%) ......ccooevevvceeeeviinnenn +/- 10%
Tested for power SyStems .........cocceveeevienieeninenn! TN system
IT testing, phase-phase voltage (V) ............... o N/A
Class of equipment.............ccccoeveveiineinen, : Class | O Class Il [J Class Il
L1 Not classified
Mass of equipment (KQ) ......cooeeeeeeeiiiiiieieeeeeen, : 119
Pollution degree.........ccoooeveiiiiieiiii e, . | PD 3(External), PD 2(Internal)
IP protection Class .........cocceeviieeeiiiiieeeiieen, 2| IP 66
Additional information on non-standard test method(s)
SUD CIAUSE ... | N/A
PAGE et | N/A
RAHONAL.....cevveceeeeeeeeeceeeeeee e | N/A

Possible test case verdicts:

Test case does not apply to the test object.... :
Test object does meet the requirement.......... :

Test object was not evaluated for the
FEQUIrEMENT...ciiiiiiiie e :

Test object does not meet the requirement.... :

N/A (Not applicable / Not included in the order)
P (Pass)
N/E (Not evaluated)

F (Fail)

Name and address of factory(ies)

Factory: Dongguan Luxshare Smart-Link Electronic Technology Co., Ltd

Address: Building 3, No. 313, Qingxi North Ring Road, Qingxi Town, 523642 Dongguan City, Guangdong

Province, PEOPLE'S REPUBLIC OF CHINA
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Purpose of the product (description of intended use):

(1). The product is non-isolated (transformerless) Hybrid Inverter which works with battery to storage
energy or converts PV/battery energy to the grid, it is a bidirectional inverter.

(2). If certain functions are not permitted by local regulation, the function shall be disabled by hardware or
software setting (if applicable) by the manufacturer before putting into the market. For example, it’s not
permissible to draw electricity from the grid and then feed it back in order to claim statutory reimbursement
in some nations.

(3). Low voltage electrical installations shall comply with national and local regulation. Only qualified
electricians are allowed to install and maintain the converter.

(4). In order to protect the inverter, user and installer, external DC and AC circuit breaker shall be
equipped for all source port (battery, AC grid) at the end-use application.

(5). Inverter software version: V1.0

Inverter firmware version: V1.0.0.33, (ARM: V1.0.0.33, DSP: V1.0.0.26)
BMS firmware version: V0.0.1.43
(6). The temperature and humidity ranges of the products are as follows:

Operation temperature range: -25°C to +60°C;

Storage temperature range: -30°C to +70°C,;

Relative humidity range: 0% to 95 %;

(7). Back-up port connection and the working mode are not considered in this report. The use of stand-
alone mode and electrical installations for unit shall comply with national and local regulation.

(8). For the battery system module, X1-B5-H is the base model of the battery system model, and
subsequent models are stacked in X1-B5-H to get other models, with the maximum number of stacks
being 6 pieces.

Model difference:
All the models have same electric circuits topology design, same enclosure structure design, same main
control circuits and firmware. The output power and current are limited by software.

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
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Characteristic data (not shown on the marking plate):

Model X1-H3.68K-S X1-H4.6K-S X1-H5K-S X1-H6K-S
PV terminal parameters

Maximum PV voltage [Vbc] 600

Rated voltage [Vbc] 360

MPPT voltage range [Vbc] 80-550

I[\\/I/IZST voltage range (full load) 200-530

Maximum input current [Aoc] 16/16

Isc PV [Aoc] 20/20

MPPT tracker number 2

Maximum input power [W] 7360 9200 10000 12000
Battery input/output parameters

Battery type LFP

Maximum voltage [Voc] 550

Battery rated voltage [Voc] 400

Battery voltage range [Voc] Charge: 390-550 / Discharge: 370-500
Maximum charge power [W] 3680 4600 5000 6000
Maximum discharge power [W] 3680 4600 5000 6000
Maximum charge current [Anc] 9.4 11.7 12.8 15.3
Maximum discharge current [Aoc] 9.9 124 15.1 16.2
mi)x;?:rr; [%Cf“ge power from grid 3680 4600 5000 6000
Grid terminal input parameters

Rated input voltage [Vac] 1P+N+PE, 230

Rated input frequency [Hz] 50
][\r"j‘rfq'gﬁg“tg%r:;?eﬂgl‘[z:?”t current 16.7 20.9 22.7 27.2
I[\'gl‘i(imum continuous input current 313 40.0 40.0 20.0
][\fj‘rﬁ'rgr‘i’é“tg%rgg‘eﬂg‘“{\sl\)]”p“t power 3680 4600 5000 6000
g/loa\\;;;rpl[Jvr\r;] continuous input active 3680 4600 5000 6000
g"&ﬂl‘;ﬂ“p‘;ﬁ'{‘gj’ﬁf Input 7200 10000 10000 10000
Power factor range 0.8 inductive to 0.8 capacitive

Grid terminal output parameters

Rated output voltage [Vac] 1P+N+PE, 230

Rated output frequency [Hz] 50

Rated output current [Aac] 16.0 20.0 21.7 26.0
'(\;"u?;(g;‘t”&i(]’”“”“ous output 18.1 227 25.0 30.0
Rated output active power [W] 3680 4600 5000 6000
Maximum output active power [W] 3680 4600 5000 6000
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Maximum output apparent power
[VA]

4000

5000

5500 6600

Power factor range

0.8 inductive to 0.8 capacitive

Operation temperature range

-25°C to +60°C

Storage temperature range

-30°C to +70°C

Remark: Maximum continuous output current is achieved based on low voltage (220Vac)

Battery pack model:

X1-B5-H

Input/Output parameters

Battery type

Li-ion

Maximum voltage [Voc]

550

Rated voltage [Vbc]

400

Battery voltage range [Vbc]

350-550

Maximum charge/discharge current [Aoc]

7.6

Rate capacity of battery [kWh]

5.0

Usable capacity of battery [kWh]

5.0

Battery system model: X1-B5-H

X1-B10-
HC

X1-B15-
HC

X1-B20- X1-B25- X1-B30-
HC HC HC

Number of battery
pack

4 5 6

Maximum voltage
[Voc]

550

Rated voltage [Voc]

400

Battery voltage range
[Vbc]

350-550

Maximum
charge/discharge 7.6
current [Aoc]

15.2

22.8

30.4 38.0 45.6

Rate capacity of
battery [kWh]

10

15

20 25 30

Usable capacity of
battery [kWh]

10

15

20 25 30

Specificatition for CEI 0-21 is listed as in below:

DISPOSITIVO DI
INTERFACCIA

Interface Device

PROTEZIONE DI
INTERFACCIA
Interface Protection

Device

DISPOSITIVO DI
CONVERSIONE
STATICA
Static Conversion

Device

DISPOSITIVO DI
GENERAZIONE
TOTANTE

Rotating Device
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Technical specifications of storage system

Storage inverter system components

Inverter
Inverter manufacturer Anker Innovations Limited
Inverter model X1-H3.68K-S | X1-H4.6K-S X1-H5K-S X1-H6K-S
Inverter type & number of phases Bidirectional & Single-phase
Nominal power Pninv[W] 3680 4600 t1+30ms 6000
Maximum Apparent power [VA] 4000 5000 t1+60ms 6600
Battery
Battery manufacturer Anker Innovations Limited

Battery system model X1-B5- | X1-B10-

X1-B15- | X1-B20- | X1-B25- | X1-B30-

H HC HC HC HC HC
Battery type LFP
Rated voltage [Vbc] 400
Usable Capacity of battery [kWh] 5 10 15 20 25 30

Storage inverter system parameter

Inverter model

X1-H3.68K-S

Battery model X1-B5- | X1-B10-

X1-B15- | X1-B20- | X1-B25- | X1-B30-

H HC HC HC HC HC
Nominal discharge power Psn [W] 3000 3680
Nominal charge power Pcn [W] -3000 -3680
Maximum discharge power Pswax [W] 3000 3680
Maximum charge power Pcmvax [W] -3000 -3680
Inverter model X1-H4.6K-S

Battery model X1-B5- | X1-B10-

X1-B15- | X1-B20- | X1-B25- | X1-B30-

H HC HC HC HC HC
Nominal discharge power Psn [W] 3000 4600
Nominal charge power Pcn [W] -3000 -4600
Maximum discharge power Pswax [W] 3000 4600
Maximum charge power Pcuvax [W] -3000 -4600
Inverter model X1-H5K-S

Battery model X1-B5- | X1-B10-

X1-B15- | X1-B20- | X1-B25- | X1-B30-

H HC HC HC HC HC
Nominal discharge power Psn [W] 3000 5000
Nominal charge power Pcn [W] -3000 -5000
TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax :+86 20 38320478 Guangzhou Branch
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Maximum discharge power Pswax [W] 3000 5000
Maximum charge power Pcuvax [W] -3000 -5000
Inverter model X1-H6K-S
Batterv model X1-B5- | X1-B10- | X1-B15- | X1-B20- | X1-B25- | X1-B30-
y H HC HC HC HC HC
Nominal discharge power Psn [W] 3000 6000
Nominal charge power Pcn [W] -3000 -6000
Maximum discharge power Pswax [W] 3000 6000
Maximum charge power Pcuvax [W] -3000 -6000
Firmware version of the inverter V1.0.0.33, (ARM: V1.0.0.33, DSP: V1.0.0.26)
Firmware version of the BMS Vv0.0.1.43
Conversion subsystem power (W)
Case A X1-H3.68K-S X1-H4.6K-S X1-H5K-S X1-H6K-S
(Pmax=3680W) | (Pwax=4600W) | (Pwax=5000W) | (Pmax=6000W)
X1-B5-H Partial tests No further tests | No further tests Partial tests
(5kWh) Annex Bbis are required are required Annex Bbis
X1-B10-HC .
(10kwh) No further tests are required
Storage | X1-B15-HC .
subsystem (15kwh) No further tests are required
capacity | X1-B20-HC .
(KWh) (20kwh) No further tests are required
X1-B25-HC .
(25kWh) No further tests are required
X1-B30-HC | No further tests | No further tests | No further tests | Complete tests
(30kWh) are required are required are required Annex Bbis
Attachments:

N/A

If additional information is necessary, please provide

N/A
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Copy of marking plate:

Anker SOLIX X1 Power Module Anker SOLIX X1 Power Module Anker SOLIX X1 Power Module Anker SOLIX X1 Power Module
Model: X1-H3.68K-S Model: X1-H4.6K-S Model: X1-H5K-S Model: X1-Hé6K-S

PVINPUT PV INPUT PVINPUT PVINPUT
¢ b de a MPPT

AC GRID INPUT AND OUTPUT

AC BACKUP OUTPUT

GENERAL INFORMATION
nverter To N late

Note:

1. For application of this standard, the nominal voltage is 230 Vac, nominal frequency is 50 Hz.

2. The maximum AC output current is the maximum current that can be withstood under low voltage(220
Vac) conditions.

3. Backup is not considered in this report.
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Pictures of the product:

Inverter:

Overall view Bottom view

e

Right side view Internal view
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Battery:

Terminal view of X1-B5-H Internal view of X1-B5-H
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Summary of testing:

] deviation(s) found

no deviations found

Generator sign convention has been applied for all measurements and results given in this report. This is
described in the following figure and table:

Sign in the generator sign convention in accordance with IEC Norm 61400-21 Annex C and SDLWindV

Power and current have an identical sign

Sign

Underexcited /Voltage-reducing

+0
Load: Power plant:
Overexcited /Voltage-increasing Overexcited /Voltage-increasing
&
7
3
Grid 2 Grid
2
=
=
2
Sign Sign
Active current, active power = negative Agctive current, active power = positive
Reactive current, reactive power = positive | Reactive current, reactive power = positive
5 Active pu“'erﬂ-
Load: Power plant:

Grid Grid

Active current, active power = negative
Reactive current, reactive power = negative

Sign

-a

Underexcited /Voltage-reducing

Active current, active power = positive
Reactive current, reactive power = negative

Inductive (under-excited)

Capacitive(over-excited)

Generator (Discharge mode)

IV. Quadrant

P > 0, the equipment supplies
active power to the mains
(Discharge mode)

Q < 0, the equipment draws
reactive power from the mains
(inductive behaviour)

I. Quadrant

P > 0, the equipment supplies
active power to the mains
(Discharge mode)

Q > 0, the equipment supplies
reactive power to the mains
(capacitive behaviour)

Consumer (Charge mode)

lll. Quadrant

P <0, the equipment draws
active power from the mains
(Charge mode)

Q <0, the equipment draws
reactive power from the mains
(inductive behaviour)

II. Quadrant

P <0, the equipment draws
active power from the mains
(Charge mode)

Q > 0, the equipment supplies
reactive power to the mains
(capacitive behaviour)
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Tests performed (name of test and test clause): Testing location:
. Sample for TUV SUD Certification and
Clause Requirement + Test testinpg Testing (China) Co., Ltd.
A4.3 Functional test on SPI X1-H6K-S Guangzhou Branch
Measuring the rise-in voltage X1-H6K-S B1F&2F of A4, D1
852&A43 protection as a running 10-minute Buildings, No. 63 Chuanggi
mean value : Road, Shilou Town, Panyu
A4.33.1 LPSSS::L\gtyr/etlgyharmomcs of the X1-HBK-S District, Guangzhou
A4332 Check the remote trip XL-HBK-S 511447, China
A.4.3.3.3 communication signal X1-H6K-S
Verification of insensitivity to the X1-H6K-S
A4.34 L
frequency derivative
A.4.4 Self-test X1-H6K-S
A.4.5 Single fault tolerance X1-H6K-S
See
i separated
A.4.6 EMC compatibility tests EMC test
report
A4.7 Climatic compatibility tests X1-H6K-S
A.4.8 Isolation test X1-H6K-S
A.4.9 Overload test of measuring circuit | X1-H6K-S
X1-H3.68K-
S+ X1-B5-H
Bbis.3 EMC requirements (current X1-H6K-S+
' harmonic, voltage flicker) X1-B5-H
X1-H6K-S+
X1-B30-HC
Bbis.4 Checking of the operation range X1-H6K-S+
) of the voltage and frequency X1-B30-HC
X1-H3.68K-
S+ X1-B5-H
Bbis.5 Checking _the conn_e_ction and X1-H6K-S+
‘ reconnection conditions X1-B5-H
X1-H6K-S+
X1-B30-HC
X1-H3.68K-
Checking of constructional S+ X1-B5-H
. . ; _ : X1-H6K-S+
Bbis.6.1/Bbis.6.2 reqwrgments. reactive power X1-B5-H
capability X1-HBK-S+
X1-B30-HC
Automatic supply of reactive
Bbis.6.6 power according to a éi;‘fggKH
characteristic curve cos ¢ = f (P)
- - - X1-H6K-S+
Checking compliance with the X1-B5-H
Bbis.6.7 rules for implementing the X1-HBK-S+
standard characteristic curve cos | y; pag 1
9=f(P)
Automatic limitation the active
Bbis.7.1 power for voltage value close to X1-H3.68K-
110% of the nominal voltage S+ X1-B5-H
. Checking of the automatic X1-HEK-S+
Bbis.7.2 . . . X1-B5-H
reduction of the active power in
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the presence of over-frequency X1-H6K-S+
transient network X1-B30-HC
Checking of automatic increase of
Bbis.7.3 active power in case (_)f
underfrequency transients on the
transmission network
Checking of Active Power
Bbis.7.4 adjustment upon external
command from Distributor
X1-H3.68K-
S+ X1-B5-H
Bbis.8.1 Verification of clon.tinuous X1-H6K-S+
o component emission X1-B5-H
X1-H6K-S+
X1-B30-HC
Bbis.8.2 Verif_ication of protectior_ws against | X1-H6K-S+
T continuous component input X1-B30-HC
Checking the insensitivity to X1-H6K-S+
Bbis.10 a_utomat|c reclosing during phase X1-B30-HC
discordance
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CEIl 0-21:2022

Clause Requirement + Test Result — Remark Verdict
8 8 Technical connection rules for active Users P
8.1 Neutral delivered by the DSO P
8.2 Connection scheme of an active U.S.: expected N/A
devices
8.3 Single-phase/three-phase connection to the Single phase inverter unit P
distribution network
8.4 Operation of the production facility P
8.5 Network services P
8.6 Protection systems P
8.7 Operating Regulations for Active User P
8.8 Field verification tests P
8.9 Technical documentation of the Active User N/A
connection point
9 Provisions for electromagnetic compatibility Single phase inverter unit P
10 Measurement of continuity and voltage quality P
11 Connection technical rules for distribution networks P
12 Electrical energy measurement systems External interface P
protection system is
required according to final
installation requirement.
Annex A Features and tests for the Interface Protection P
System (SPI)
A.l Types of tests P
A.2 Characteristics of the SPI P
A.3 Adjustment ranges for SPI Single phase inverter unit P
A4 Pes checks and tests P
A.4. Characteristics of the relay test box N/A
A.4.2 Features of the BT network simulator P
A.4.3 Functional tests on SPI P
A.4.4 Self-testing P
A.45 Single fault tolerance P
A.4.6 EMC compatibility tests See separated EMC test P
report No.:
ENS2406110286E00101R,
from EMTEK (SHENZHEN)
CO.,LTD
AA4T7 Climate compatibility tests Operation temperature P
range: -25 °C to +60 °C,
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CEIl 0-21:2022

Clause Requirement + Test Result — Remark Verdict
Storage temperature range:
-30 °C to +70 °C.
Relative humidity range:
0%-95%
A.4.8 Insulation tests
A.4.9 Tests of overloadability of measuring circuits
A.4.10 Conformity of equipment
A.4.11 Automatism to avoid current imbalances in production N/A
Annex B Tests on generators connected to the grid by means N/A
of static converters
B.1 Tests N/A
B.1.1 Conditions of connection, reconnection and gradual N/A
power supply
B.1.1.1 Verification of connection and reconnection N/A
conditions
B.1.1.2 Verification of gradual delivery of active power N/A
B.1.2 Exchange of reactive power N/A
B.1.2.1 Verification of construction requirements: capability of N/A
reactive power
B.1.2.2 How to perform and record the test N/A
B.1.2.2.1 | Inverters in systems with a total power of up to 11,08 N/A
kw
B.1.2.2.2 | Inverters in systems with a total power exceeding N/A
11,08 kw
B.1.2.3 Exchange of reactive power according to an assigned N/A
level
B.1.24 Response time to a step change of the assigned level N/A
B.1.2.5 Automatic reactive power delivery according to a N/A
characteristic curve coso = f(P)
B.1.2.5.1 | Verification of compliance with the methods of N/A
application of the standard dispensing curve
B.1.2.6 Automatic exchange of reactive power according to a N/A
characteristic curve Q = f(V)
B.1.3 Limitation of active power N/A
B.1.3.1 Automatic limitation of active power for voltage values N/A
close to 110 % of the rated voltage
B.1.3.2 Regulation of active power in the presence of N/A
overfrequency transients on the transmission network
B.1.3.3 Verification of the operating range in voltage and N/A
frequency
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CEIl 0-21:2022

Clause Requirement + Test Result — Remark Verdict

B.1.34 Limitation of active power on external control from the N/A
DSO

B.1.4 Emission of continuous component in the output N/A
current

B.1.4.1 Verification of continuous component emission N/A

B.1.4.2 Verification of protection against continuous N/A
component input

B.1.5 Verification of insensitivity to voltage drops (UVRT N/A
capability)

B.1.6 Verification of insensitivity to automatic reclosures in N/A
phase discordance

B.1.6.1 Simulated network testing: N/A

B.1.6.2 Test on distribution network by coupling transformer N/A

B.1.6.3 Distribution network testing, frequency drift simulation N/A

B.1.6.4 Extension of results N/A

Annex Tests on storage systems P

Bbis

Bbis.1 Introduction P

Bbis.2 Execution of tests Case A P

Bbis.3 List of tests and reference conditions P

Bbis.4 Verification of the operating range in voltage and P
frequency

Bbis.5 Conditions of connection, reconnection and gradual P
power delivery

Bbis.5.1 Checking connection and reconnection conditions

Bbis.5.2 Verification of the gradual delivery/absorption of
active power

Bbis.6 Reactive power exchange

Bbis.6.1 Verification of construction requirements: capability of
reactive power

Bbis.6.2 How to perform and record the test P

Bbis.6.3 Exchange of reactive power according to an assigned N/A
level

Bbis.6.4 Methods of execution of the test and recording of the N/A
results (hypothesis of adjustment by Q)

Bbis.6.5 Response time to a step change in the assigned level N/A

Bbis.6.6 Automatic reactive power delivery according to a P
characteristic curve coso = f(P)
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CEIl 0-21:2022

Clause Requirement + Test Result — Remark Verdict

Bbis.6.7 Verification of compliance with the methods of P
application of the standard dispensing curve cosg =
f(P)

Bbis.6.8 Automatic exchange of reactive power according to a N/A
characteristic curve Q=f(V)

Bbis.6.9 Verification of compliance to the modes of application N/A
of the characteristic curve Q=f(V)

Bbis.7 Active power regulation

Bbis.7.1 Automatic limitation of active power for voltage values
close to 110 % of the rated voltage

Bbis.7.2 Verification of automatic reduction of active power in P
the presence of overfrequency transients on the
network

Bbis.7.3 Verification of the automatic increase of the active P
power in the presence of subfrequency transmitters
on the network

Bbis 7.4 Verification of the regulation of the active power on P
external control coming from the DSO

Bbis.8 Output of continuous component in the output current

Bbis.8.1 Verification of continuous component emission

Bbis.8.2 Verification of protections against continuous
component input

Bbis.9 Verification of insensitivity to voltage drops (UVRT N/A
capability)

Bbis.9.1 UVRT — method of execution and recording of tests N/A

Bbis.9.2 Test circuits — requirements N/A

Bbis.10 Verification of insensitivity to automatic reclosures in P
phase discordance

Bbis.10.1 | Simulated Network Test P

Bbis.10.2 | Testing on distribution network by coupling N/A
transformer

Bbis.10.3 | Distribution Network Testing, Frequency Drift N/A
Simulation

Annex Synchronous and asynchronous generation group N/A

Bter compliance

Bter.1 Execution of tests N/A

Bter.2 List of tests and reference conditions N/A

Bter.3 Voltage quality measurements N/A

Bter.4 Verification of the operating range in voltage and N/A
frequency
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CEIl 0-21:2022

Clause Requirement + Test Result — Remark Verdict

Bter.5 Verification of synchronization and loading conditions N/A

Bter.6 Verification of construction requirements regarding N/A
reactive power exchange

Bter.7 Verification of construction requirements regarding N/A
active power regulation

Bter.8 Verification of insensitivity to voltage variations (VFRT N/A
capability)

Bter.9 Method for modelling and validating the mathematical N/A
model of a synchronous generation group)

Annex C Equipment Compliance P

Annex D Signals on CEI EN 61850 protocol N/A

Annex E Participation of Distributed Generation (GD) units in P
voltage control

Annex F Limiting the active power of Distributed Generation P
(GD) units

Annex G Regulations for the operation of production plants in N/A
parallel with the DSO LV network

Annex Regulations for the operation of production plants < N/A

Ghis 0.8 kW in parallel with the DSO LV network

Annex H Characteristics of the relay test box N/A

Annex | Evaluation of the angle at the reclosing N/A
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CEIl 0-21:2022/V2:2024

Clause Requirement + Test Result — Remark Verdict
3 Definitions — conventions N/A
5.2.2 Operation of portions of the LV distribution network in N/A
intentional islanding

7.4 Technical connection rules common to all categories N/A
of Users

7.4.5 Multiple connection points and emergency power N/A
supplies

7.4.14 Special requirements for facilities intended for electric N/A

vehicle charging stations

8.4.2 Short-term operation To be considered in final N/A

installation

8.4.4 Continuous operation in parallel with the DSO's N/A

network

8.4.4.4 Insertion diagrams and functional requirements of N/A

generating sets for intentional island operation
8.4.4.5 Technical requirements for extended parallel N/A
operation

12 Energy measurement systems

Annex A Features and tests for the Interface Protection
System (SPI)

A.4.8 Insulation tests P
Annex B Tests on generators connected to the grid by means N/A

of static converters

B.1.5bis OVRT - Method of performing and recording tests for N/A

static generators

Annex Operating regulations for generators providing N/A
Gter intentional island re-powering service
Annex Single-line wiring diagram of the system N/A
1ter
Annex GRI protection system calibration N/A
2ter
Annex List and contact information for authorized personnel N/A
3ter
Annex Technical addendum to the LV operating regulations N/A
Ater facsimile to be used to declare the compliance of the

GRI plant with IEC 0-21 standard

Annex Periodic verification of GRI operation. N/A
Ster (for emergency groups only)

Annex Maintenance card N/A
Ster
Annex X Electric Vehicle Charging Infrastructure Controller. N/A
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CEIl 0-21:2022/V2:2024

Clause Requirement + Test Result — Remark Verdict

3 Definitions — conventions N/A

4.2 Special Utilisation Facilities N/A

7.4.4 Connection Utility Plant N/A

8 Technical Connection Rules for Active Users P

8.2 Connection diagram of an active user: planned N/A
devices - Figure 16

8.4.4.2 Requirements for generators/plants: reactive power P
input

8.5 Network Services P

8.5.1 Insensitivity to voltage variations P

8.5.3.2 Active power limitation for frequency transients P

8.5.3.4 Active power regulation of a storage system for over- P
and under-frequency transients originating on the
grid

8.6.2 Interface Protection System P

8.6.2.2 Temporary exclusion of the SPI P

8.7 Operating regulations for active users N/A

Annex P

Bbis

Bbis.2.1 Accreditation P

Bbis.2.2 Scalarity and modularity P

Bbis.3 List of tests and reference conditions P

Bbhis.7.2 Verification of automatic active power reduction in the P
presence of over-frequency transients on the grid

Bbis.7.3 Verification of automatic active power increase in the P
presence of under-frequency transients on the grid

Bbis.7.3.2 | Test Results P

Annex G N/A

G3.2 Plant N/A

G.5 Maintenance , plant upgrades, inspections and N/A
service failures

Annex

Gbis P

Gbis.1 Active user data N/A

Gbis.2 General Conditions N/A

Gbhis.3 Maintenance, Plant Adaptation, Inspections and N/A
Breakdowns
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CEIl 0-21:2022/V2:2024

Clause Requirement + Test Result — Remark Verdict
Gbis.4 Security and operational provisions N/A
Gbhis.5 Commencement and duration of the Regulation To be considered by N/A
manufacturer
Ghis.6 Attachments (excluding Plug&Play installations) N/A
Annex 1 Plant affidavit model N/A
Annex L N/A
L.1 Generalities N/A
L.2 Examples of schemes that can be used N/A
L.3 Minimum Requirements N/A
L.3.1 SLI and contribution to generation system short- N/A
circuit
L.3.2 SLI and generation plant network services N/A
L.4 Compliance Testing N/A
L4.1 Test Setups N/A
L.4.2 Verification of the SLI system's ability to respect the N/A
maximum input curve described in L.3 following a
load variation
L.4.3 Verification of the SLI system's ability to comply with N/A
the maximum input curve described in L.3 following a
power variation of the primary source
L.4.4 Verification of the SLI system's ability to comply with N/A
the limit on power fed into the grid under steady-state
conditions
L.4.5 Verification of SLI system first fault tolerance N/A
L.5 Field tests for the validation of the SLI system N/A
L.5.1 Verification of correct SLI system configuration N/A
L.6 Test Report N/A
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A.4.3 Functional test on SPI

A.4.3.1 &A.4.3.2 Test procedure for maximum/minimum frequency P

Tested condition: 20°C+x2°C Model X1-H6K-S

Test A Modalita Transitoria (Transient operation mode):

Tripping threshold Tripping time
Frequency Limit [Hz] R
Detected [Hz] +0.02 Hz Detected [ms] equest [ms]
(1):81<S1 49.80 49.80 49.80 49.80 93 108 100 77<t<123
(2):81>S1 50.20 50.20 50.20 50.20 93 102 90 77<t<123
Oscilloscope 81< S1:
Test 1:

e 2024/02/02 12:46:57

500 Y 2 20 0 A 3. 10 [1] V[I 4. 5 00 v Q Edge CHZ f History |Normal

MENU Auto 1 1.25MS/s

: MWWMNMWWWW;WW%WAWWMWNWWWWNNWWWWWWMWWWWMWWWWWWWWWWWWWWW

Rms(C1) 230.416 V Rms(C2) 12.1866 A
Rms(C3) 420 .385mV
Test 2:
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2024/02/02 12:47:50 Stopped|
Edge CH2 £ History |Mormal
Auto —26.6 A 1 1.25MS/s

Test 3:

2024/02/02 12:50:20 Stopped|
Edge CH2 £ History |Normal
Auto —26.6 A 1 g

-

AV

230415 ¥ Rms(C2) 10.7574 A
Rms(C3) 434.863mY

Oscilloscope 81> S1.:

Test 1:
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I.] {HBO()V QIMZO.OA 3_.7;0'0VD4 IM5.00\1’

it

Test 2:
mmuuml\lmuumlmlmuumlmuuumlmuuummmuummmummumuuwmmuumnmmummmuuummmuuuumnuummmuuummmuummmuuummwmmmmuumnwmummmuumnnmw\l\l\l\lwwnlmHHHH-\NE
; AL
MV
L i
230.862 V
Rms(C3) 414.819mV
Test 3:

VAVAVAVAVAVAY

2024/02/02 12:55:22
Edge CH2 £
Auto -26.6 A

2024/02/02 12:53:09
Edge CH2 £
Auto —26.6 A

Preview
History |Mormal
1 o

Zgomi
OrysY di

Rms(C2) 9.57490 A

Stopped|
History |Normal
1.25MS/s

Rms(G2) 11.1113 A
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I.I#BOOV QK’?O-OA STJO'OVDA' EHS'OOV

230.718 v
Rms(G3) 419.712mY

2024/02/02 13:01:32
Edsge CH? £
Auto -26.6 A

Stopped|
History g Nor m1al

L

Rms(G2) 11.3597 A

Test B Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency imi
Detected [HZz] |;|(r)11(|)tz[l—|!|zz] Detected [ms] Request [ms]

(1):81<S2 47.50 47.50 47.50 47.50 93 110 104 77<t<123
(2):81>S2 51.50 51.50 51.50 51.50 91 108 108 77<t<123
Oscilloscope 81< S2:
Test 1:

e 200 A 100y _b.oo v éﬁ()ji‘le/%ZH/?Ogrﬁ:ﬂ:lS History NulmalStupped

MENU 2z ENILE _Auto 26.4 4 1.

Rms(C3) 415 780mY Fins(G2) 19.5001 A

Test 2.
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2024/02/02 15:47:H7 Stopped|

Edge CH2 £ History |Mormal
Auto -26.4 A o

230.262 V Rms(C2) 4.93039 A
Rms(C3) 419.748mY

Test 3:

2024/02/02 15:48:56 Stopped|
Edge CH2 £ History |Normal
Auto -26.4 A 1 1.25MS/s

230.2713 v Rms(C2) 4.95506 A
Rms(C3) 413.582mY

Oscilloscope 81> S2:

Test 1:
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Test 2:

Test 3:

230 617 V
Rms(C3) _411.807mY

2024/02/02 15:38:50 Stopped|
Edge CH2 £
Auto —26.4 A

History |Mormal
1.25MS/s

Rms(C2) 11.2856 A

2024/02/02 15:41:39 Stopped|
Edge CH2 £ History |Normal
Auto -26.4 A 1.25MS/s

Rms(G2) 11.0970 A
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e 2024/02/02_15:42:07 Stopped
RY 20.0 & 10.0 ¥ 5.00 ¥ Edge CH2 £ History |Normal
e [ e 2 2 tEILE O3 Auto 26.4 A 1 1.25

O T e T T T T D s s s
| il
i

230.810 v Rms(G2) 10.8365 A
Rms(G3) 428 20SmY

Test C | Modalita definitiva (Final operation mode):
Tripping threshold Tripping time
Frequency Limit [HZz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]

. 3860 <t<
(1):81<S2 47.49 47.49 47.49 47.50 3987 3977 3990 4140
(2):81>S2 51.50 51.50 51.50 51.50 977 993 989 950<t<1050
Oscilloscope 81< S2:
Test 1:

2024/02/02 16:14:12
Edge CH2 £+ History |Normal
Auto -26.4 A 1 1.25

Rms(G2) 13.1485 A

Rms(C3) 429 .64fmY

Test 2:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
Report N0:64.290.24.30714.01 5F&8F East, Communication Building, No.163 Pingyun
Rev.: 00 www.tuvsud.com Road, Huangpu Ave. West, Guangzhou 510656, China
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2024/02/02 16:15:19 Stopped|
50() v 2. 20 0 A 3 10 [1] VD 4 5 00 v Edge CH2 £ History Nmmal
Q Auto -26.4 A 1 1.25MS/s

1s/div

1A ) 10 RURAR
ﬁlm\mﬂm\ml %ﬁmﬁﬁm \ﬁﬁ\%\%ﬁ L \\m\gmﬁmﬁ% L Ml’?ﬂﬁﬁ \%\% ‘ ﬁ%\m\m N

MENU I 1

Rms(C2) 13.1492 A

Test 3:
2024/02/02 16:17:33 Stopped|

Edge CH2 £ History |Normal
Q Auto -26.4 A

R
FASRTARNRITRIAAN

Rms(C1) 231.060 V Rms(C2) 13.1444 A
Rms(C3) 420, 350mY

Oscilloscope 81> S2:

Test 1:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
Report N0:64.290.24.30714.01 5F&8F East, Communication Building, No.163 Pingyun
Rev.: 00 www.tuvsud.com Road, Huangpu Ave. West, Guangzhou 510656, China
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2024/02/02 16:20:23
Edge CH2 £
Auto -26.4 A

)

Stopped|
History |Mormal

Test 2:
2024/02/02 16:21:02 Stopped|
Edge CH2 £ History |Normal
Auto -26.4 A g
Zoom]
p Ops Adif
AWM
AR
Rms(C2) 9.67185 A
Rms(C3) 419, 164mY
Test 3:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax :+86 20 38320478 Guangzhou Branch

Report No:64.290.24.30714.01

5F&8F East, Communication Building, No.163 Pingyun

Rev.: 00 www.tuvsud.com Road, Huangpu Ave. West, Guangzhou 510656, China
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S00VE ., ZNZO'O LTES WTJO.O V[I4 EHS'OO Y

Rms(G3) 428.955mY

2024/02/02 16:21:51
Edse CH? £
Auto -26.4 A

Stopped|

History Normal
1 1.25MS/s

1s/div

L T T

Rms(G2) 9.89743 A

Tested condition: -25°C (cold) while the equipment is powered(16h). Model X1-H6K-S
Test A Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency Limit [HZz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]
(1):81<S1 49.80 49.80 49.80 49.80 102 101 101 77<t<123
(2):81>S1 50.20 50.20 50.20 50.20 104 100 100 77<t<123

Oscilloscope 81< S1:
Test 1:
=)

MENU

Test 2:

I E250\/ 3 50V

1.00 ¥

Q

230.190 V
Rms(C3) 244 754mV

2024/04/28 17:31:63
Edge CH4 £
Auto 0.02 Y

Stopped|
History |Normal
1 12

Rms(G2) 11.4461 A

TRF No. CEl 0-21:2022+CEI 0-2
+CEl 0-21:2022/V2:2024

Report N0:64.290.24.30714.01
Rev.: 00

Date: 2024-07-23
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Test 3:

e - Stopped|
S I1 EZE-() v 7 E?O-O A 3 TEE?D V|:| 4 ELOO N T History |Normal

Rms(C1) 229.996 ¥ Rms(G2) 10.9033 A
AT -0.1006 s Rms(C3) 207.391mV

2024/04/30 19:22:36
50V 50.0 A 500V 1.00 ¥ Edge CHA &
o 3wy (4= Auto 0.02'V

Rms(C1) 229.904 Rms(G2) 10.7095 A
Rms(C3

Ememn A Ann seramn tas | neses

1.0823div

Oscilloscope 81> S1.:

Test 1:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
Report N0:64.290.24.30714.01 5F&8F East, Communication Building, No.163 Pingyun
Rev.: 00 www.tuvsud.com Road, Huangpu Ave. West, Guangzhou 510656, China

Date: 2024-07-23
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Test 2:

AT -0.1002 s

Test 3:

2024/04/28 17:36:18 Stopped|
580V, 100V Edge CHe &
| &

History |Normal
Auto 0.02 Y

Rms(C2) 10.5048 A

2024/04/30 16:09:47 Stopped|

Edge CH4 £ History |Normal
Auto 0.02 ¥

229.984 ¢
218.858mV|

Puslllr,o 5 ﬁug'gl_e

@ op T

“1.1089div

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
+CEl 0-21:2022/V2:2024
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=)

MENU

= T

TR

I1E250V QESO.OA 3?3[1{)0”]4 IJ.OOV Q

i

T il e
H%Hﬁﬁ%%u AT

2024/04/30 19:23:43
Edge CHA £
huto 0.02 Y

Stopped|
History 0 Nor m?l

Test B Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency imi
Detected [HZz] I;gqu[ﬁzz] Detected [ms] Request [ms]

(1):81<S2 47.50 47.50 47.50 47.50 105 103 103 77<t<123
(2):81>S2 51.50 51.50 51.50 51.50 99 99 99 77<t<123
Oscilloscope 81< S2:
Test 1:

e _ a0y 0.0 A b0y _1.00 ¥ é(()j?g:e/%il/“28!17243:17 History Nmmalsmppe(I

MENU I1 = “ 3 mm |:|4 o Auto 0.02 ¥ 1

it L

Test 2:

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022

+CEl 0-21:2022/V2:2024
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I jZ'f)()V QIEO'OA 3 ‘f).()()\.l'l]gr E1.00\1’

Test 3:

MENU I1 EZB()V QIEO'OA STEE?DV[IA'

AT -0.1027 s

Oscilloscope 81> S2:
Test 1:

2024/04/30 16:11:09
Edge CH4 £
Auto 0.02 Y

Stopped|
History |Normal

Rms(C1
Rms(C3

230.013 ¢

Rms(C2)
223.954mV|

10.8489 A

2024/04/30 19:25:35
Edge CH4 £
Auto 0.02 ¥

Stopped|
History |Normal

229,
223.

Rms(C1

Rms(C2)
Rms(C3

10.4616 A

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
+CEl 0-21:2022/V2:2024
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2024/04/28 17:46:10 Stopped|

Edge CH4 £ History |Normal
Auto 0.02 Y

230.114 v Rms(C2) 10.2678 A
Rms(C3) 234 446mY
Test 2:
-~ I1 E25() v 9 IM5(.‘!.0 A 3 TEE?O V[I 4 E1.00 \ %E%}/(%Eofvmﬂz:% History Nmmalsmpped
Rms(c1 ¢ Rms(C2) 10.7761 A
~1.1033div

Test 3:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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AT -0.0991 s

2024/04/30 19:26:33
Edge CHA £
huto 0.02 Y

Stopped|
History 0 Nor m?l

Test C | Modalita definitiva (Final operation mode):
Tripping threshold Tripping time
Frequency e
Detected [HZz] I;gqu[ﬁzz] Detected [ms] Request [ms]
1):81<S2 | 4749 | 4749 | 47.49 47.50 4015 | 4014 | 4016 | 3860=ts
4140
(2):81>S2 51.50 51.50 51.50 51.50 1007 1008 1007 950<t<1050
Oscilloscope 81< S2:
Test 1:
e _ 20y _50.0 A 500V _1.00 ¥ g()izg:e/%illtlzsfm:m:ﬁg History Nmmalsmppe(I
MENU I1 ) 8 20 |:|4 £ Auto 0.02 ¥ 1 1
230.265 ¥ Rms(C2)
226.959mY
Test 2.

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022
+CEl 0-21:2022/v2:2024
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Test 3:

Test 1:

ﬁj I1EZE'0V QIMSO.OA 3_'?5&?0"['4?11'00"

Rms(C1
Rms(C3

230.012 ¢
220.209mY

e I1EZB()V QI«SO'OA STEE?OVHA'ELOOV

MENU

Rms(C1

2 Y
Rms(C3) 217 486mY

] Il;‘IlI!!

i

Oscilloscope 81> S2:

2024/04/30 16:16:00 Stopped|

Edge CH4 £ History |Normal
Auto 0.02 Y

Rms(G2) ; 12.1848 A

2024/04/30 19:30:35
Edge CH4 £
Auto 0.02 Y

R
—1.072div

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022

+CEl 0-21:2022/v2:2024
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ﬁj I1 EZE-()V 3?3&{)0”]4 E1.00\1’

Test 2:

i}

250 V 9 50.0 A 3 5()()V|:|4 _1.00 V!
=

; W

\’K’W“ﬂ v‘v\f»’k MN" il ﬁW! M\f

Test 3:

2024/04/28 18:25:28
Edge CH4 £
Auto 0.02 Y

Stopped|
History |Normal

VAV

2024/04/30 16:17:28
Edge CH4 £
Auto 0.02 ¥

icli

ﬁnm,w\,j\ﬁym'" A

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
+CEl 0-21:2022/V2:2024
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ﬁj I17250V QIMSO.OA 3_'?5&?0"['4?11'00"

I

2024/04/30 19:29:10
Edge CH4 £
Auto 0.02 Y

Stopped|
History 0 Nor m?l

Tested condition: -30°C (cold) while the equipment is not powered(16h). Model X1-H6K-S
Test A Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency Limit [HZz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]
(1):81<S1 49.80 49.80 49.80 49.80 100 101 101 77<t<123
(2):81>S1 50.20 50.20 50.20 50.20 100 100 101 77<t<123
Oscilloscope 81< S1:
Test 1:
2024/05/08 21:08:39
-~ I 1 W25() Y 9 w?gaO A 3 T:JE?() V[I 4 Eﬂ%;e 604T Vf Hi5t0ry1 NmmalﬂZ.‘)kS/S
T == = : 2s/di
Push % :In
Test 2:

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022
+CEl 0-21:2022/v2:2024
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2024/05/08 21:10:40 Preview
_ a0y 50.0 A _b.00 Y __100mY Edge CH1 £ History |Normal
e 11 = 205 3 4 =i @ Auto 636 ¥ 1 625kS/s
T

2s/dr

Push % :Infinite

Test 3:

2024/05/09 21:16:05 Stopped|
Edge CH1 £ History |Normal
Q Auto 646 ¥ 1 625kS/s

2s/di

Oscilloscope 81> S1.:

Test 1:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch

Report N0:64.290.24.30714.01 5F&8F East, Communication Building, No.163 Pingyun

Rev.: 00 www.tuvsud.com Road, Huangpu Ave. West, Guangzhou 510656, China
Date: 2024-07-23
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MENU I1 =
T

Test 2:

Test 3:

BOV[, 500 Ao 1007 100mY
= 2 o 3y |4 =k

o e eyl

2024/06/08 21:17:00
Edge CH1 £
Auto 646 ¥

Preview
History |Mormal
625kS/s
2s/dr

Push % :Infinite

2024/05/08 21:17:53

Edge CH1 £ History |Normal

Auto 646 ¥ 625kS/s
2s/di

Push % :In

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
+CEl 0-21:2022/V2:2024

Report N0:64.290.24.30714.01

Rev.: 00

Date: 2024-07-23

Page: 43 of 305

Telephone : +86 20 38320668
Telefax : +86 20 38320478

www.tuvsud.com

TUV SUD Certification and Testing (China) Co., Ltd.
Guangzhou Branch

5F&8F East, Communication Building, No.163 Pingyun
Road, Huangpu Ave. West, Guangzhou 510656, China



http://www.tuvsud.com/

2024/05/09 21:21:11
Edse CH1 £
Auto 646 ¥

Stopped|
History 'Normal
1 625kS/s

2s/di

@ _g 785w
Test B Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency Limit [HZz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]
(1):81<S2 47.50 47.50 47.50 47.50 104 103 102 77<t<123
(2):81>S2 51.50 51.50 51.50 51.50 100 99 99 77<t<123
Oscilloscope 81< S2:
Test 1:
2024/05/08 21:26:30 Stopped
- I1 WZE-() v 7 5&0 A 3 TJ%() VD 4 W()m\l’ Edf.e &T\f History Nmmalfi25k3/
u = - = T == ZS/diS
~0.6658d
@ 5 B13gd
Test 2:

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022

+CEl 0-21:2022/V2:2024
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2024/06/08 21:27:45 Stopped|
I 1 _ a0y 7 50.0 A 3 _10.0 VD 4 __100mY Edge CH1 £ History |Normal
MENU £ M B £ Auto 646 ¥ 1 625kS/s
T !

2s/dr

Test 3:

2024/05/09 21:23:49
Edge CH1 £ History |Normal
Auto 646 ¥ 1 625kS/s

2s/di

Oscilloscope 81> S2:

Test 1:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch

Report N0:64.290.24.30714.01 5F&8F East, Communication Building, No.163 Pingyun
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2024/06/08 21:21:53 Proview
I 1 _ a0y 7 50.0 A 3 _10.0 VD 4 __100mY Edge CH1 £ History |Normal
MENU £ M B £ Auto 646 ¥ 1 625kS/s
T

2s/dr

Test 2:
2024/05/08 21:22:562
Edge CH1 £ History |Normal
Auto 636 ¥ 1 625K5/5
Test 3:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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T

gj I1 E250 V 3 TJ%O V[I4 Eizg)()m\i Q

2024/05/09 21:25:28 Stopped
Edse CH1 £
Auto 646 ¥ 1 625kS/s

History 'Normal

Rins u!u-m_mw

Zoomi
20ms/div

Push @ :Toggle
S L

Test C | Modalita definitiva (Final operation mode):
Tripping threshold Tripping time
Frequency Limit [HZz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]
. 3860 <t<
(1):81<S2 47.49 47.49 47.49 47.50 4028 4030 4032 4140
(2):81>S2 51.50 51.50 51.50 51.50 1008 1006 1006 950<t<1050
Oscilloscope 81< S2:
Test 1:
2024/05/08 21:31:26 Stopped
E25() Y 9 w?gaO A 3 TJ&D V[I 4 Elg&)()m\i Edf.e 6C4T Vf Hi5tnry1 NmmalﬂZBkS/
25/di
O
! Pusglr%'T %:g:le
Test 2:

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
+CEl 0-21:2022/V2:2024
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2024/05/08 21:32:31 Stopped|
I 1 _ a0y 7 50.0 A 3 _10.0 VD 4 __100mY Edge CH1 £ History ' Normal
MENU = [¥lu] Kl | =0

T

Auto 646 ¥

Hmmumrﬁmmuvmr!ilhl!lu I A A

IR MM‘MMW‘W\'M A

Push ©@ :Toggle

Test 3:

2024/05/09 21:29:32

ﬁj I 1 ZE-() V 3, 10 0 V[I 4 100mV Q Eﬂf.oe &I‘E \f HiStnry1 Normal

625kS/s

=i WI|'|'|'|'|'|‘|'|'|'h'ﬂ|l'n'é'u'nu\'Mh" A A

Oscilloscope 81> S2:

Test 1:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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Test 2:

Test 3:

N | F N W M P
i

AR

|
H

(i

T

A

|

\JW\JW

A

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
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ﬁj I1 EZE-() V 3@1%.0 VD4E0"]V

2024/06/09 21:31:57
Edge CH1 £
Auto 646 ¥

Stopped|
History |Mormal
1 625kS/s

2s/dr

Zoomi
200ms/div

AR

A
Push @:Toggle
o1
_-0.693div
Tested condition: | 60°C (Dry hot) while the equipment is powered.(16h). ‘ Model X1-H6K-S
Test A Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency Limit [HZz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]
(1):81<S1 49.80 49.80 49.80 49.80 101 100 101 77<t<123
(2):81>S1 50.20 50.20 50.20 50.20 100 100 100 77<t<123
Oscilloscope 81< S1:
Test 1: _
e 1 0V 9 500 A 3 500V 4 _1.00 ¥ ggzg.ie/%?l{!()ﬁfm:gﬁ:m History Nmmalsmppe(I
MENU i HA |:| £ Auto 0.02 ¥ 1 12.
Q's%mv Rms(C2) 9.97149 A
Test 2.
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2024/06/07 20:-54:16 Stopped|
_ a0y 500 A _b.00 Y _50.0mY Edge CH1 £ History |Normal
MENU I1 I 2z 3 =n |:|4m 3

I

Auto 74 ¥ 1 625kS/s

229.755 V
Rms(C2) _760.851mA

Test 3:

2024/05/07 22:13:45
Edge CH1 £ History |Normal
Auto 74 ¥ 1 625kS/s

229.695 V
Rms{C2) _713.399mA

Oscilloscope 81> S1.:

Test 1:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
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Test 2:

Test 3:

2024/06/06 19:37:49 Stopped|

Edge CH4 £ History |Normal
Auto 0.02 Y

Rms(G2) 9.88195 A

2024/05/07 20:44:58
Edge CH1 £ History |Normal
Auto 74 ¥ 1 625kS/s
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gj 9 INSO'O LPE! WTQBD{)O V|:|4 rEO.Om\I’

230.496 V
Rms(C2) 763.025mA

2024/05/07 22:14:58
Edge CH1 £
huto 74 ¥

Stopped|
History [Normal
1 625

Test B Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency e
Detected [HZz] I;|(;11(|)tz[l;|_|zz] Detected [ms] Request [ms]

(1):81<S2 47.50 47.50 47.50 47.50 103 102 102 77<t<123
(2):81>S2 51.50 51.50 51.50 51.50 99 100 99 77<t<123
Oscilloscope 81< S2:
Test 1: _

e _ a0y 0.0 A b0y _1.00 ¥ é(()izg:eﬂ()}?'lltlozngg:zz History Nmmalsmppe(I

MENU I1 & “ 3 mm |:|4 = huto 0.02 ¥V

AT 0.1026 s %Sm\(' RnslGH 0000

Test 2:

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022

+CEl 0-21:2022/v2:2024
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2024/06/07 20:65:47 Stopped|
Edge CH1 £ History |Normal
Auto 74 ¥ 1 625kS/s

233429 V 100.2()()"@ :
Rms(C2) 765.817mA Rms(C3) 257.660m

Test 3:

2024/05/01 22:17:06

Edge CH1 £ History |Normal

Auto 74 ¥ 1 625kS/s
2s/div

229.528 V
Rms{C2) 763 738mA

Oscilloscope 81> S2:

Test 1:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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2024/06/06 19:40:24 Stopped|
3 _b.00 VI] 4 _1.00 ¥ Edge CH4 £ History |Normal
=0 = Auto 0.02 ¥V

< Rms(G2) 9.76294 A
AT 0.0992 s

Test 2:

2024/06/07 20:56:43

Edge CH1 £ History |Normal

futo 74 ¥ 1 625KS /5

" AR -
Rms{C2 %gggggnrﬁ Rms(C3 %gggggn@) 0.1171div

Test 3:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax :+86 20 38320478 Guangzhou Branch
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2024/06/01 22:17:54
Edge CH1 £
Auto 74

100 .200m

Stopped|
History |Normal
1 625kS/s

AT —0.0992 s Rms(G2) 763.803mA 215.825m
Test C | Modalita definitiva (Final operation mode):
Tripping threshold Tripping time
Frequency e
Detected [HZz] I;gqu[ﬁzz] Detected [ms] Request [ms]
1)81<S2 | 47.49 | 47.49 | 47.49 47.50 4024 | 4020 | 4020 | 3860=ts
4140

(2):81>S2 51.50 51.50 51.51 51.50 1006 1008 1008 950<t<1050
Oscilloscope 81< S2:
Test 1: _

e _ 20y _50.0 A 500V _1.00 ¥ ggzg.ie/%?l{!()ﬁfmﬂz:m History Nmmalsmppe(I

A 3w 42 Auto 0.02 Y i 12
Test 2.
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+CEl 0-21:2022/v2:2024
Report No:64.290.24.30714.01

Rev.: 00
Date: 2024-07-23
Page: 56 of 305

Telephone : +86 20 38320668

Telefax

- +86 20 38320478

www.tuvsud.com

TUV SUD Certification and Testing (China) Co., Ltd.
Guangzhou Branch
5F&8F East, Communication Building, No.163 Pingyun
Road, Huangpu Ave. West, Guangzhou 510656, China



http://www.tuvsud.com/

Test 3:

Oscilloscope 81> S2:
Test 1:

ﬁ, [ =2 v 3 S0 V[ 50.0n¥ &

A

Rms(G1) 228.557 V
13.5618 A

Q

M M‘U‘J‘i"i‘M‘“J A

Rms(G1) 227.886 V
13.5438 A

2024/06/07 20:58:36 Stopped|
Edge CH1 £ History |Normal
Auto 74 ¥ 1 625kS/s

Il

A

2024/05/07 22:19:37
Edge CH1 £ History |Normal
Auto 74 ¥ 1 625kS/s

AR

AT(G1) 100 .200m -
Rms(C3) 273, 498n@
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ﬁj I1 EZE-()V 3?3&{)0”]4 E1.00\1’

"’VWWW\/NJ";”.‘WMf\M”‘MNf Wv "w NW ’Wf ’Wf ”w"a

A
B

2024/06/06 19:43:38
Edge CH4 £
Auto 0.02 Y

Stopped|
History |Normal

2024/05/07 20:59:42
Edge CH1 £

History Nmmal
Auto 74 ¥

MR

100 .200m Bt
Rms(C3) 259 .32()"'@
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e 2024/05/07 22:20:39

RARRRAIARAR

Rms(C1) 229.963 V
Rms(C2) 797.033mA

Stopped|

250 V) 0.0 A 5.00 V 50.0mY/ Edge CH1 £ History [Normal
e 11 = 3gn (|42 G oy o e

Tested condition: 70°C (Dry hot) while the equipment is not powered.(16h). | Model X1-H6K-S
Test A Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency Limit [HZz] R
Detected [HZz] +0.02 Hz Detected [ms] equest [ms]
(1):81<S1 49.80 49.80 49.80 49.80 101 101 101 77<t<123
(2):81>S1 50.20 50.19 50.20 50.20 100 100 101 77<t<123
Oscilloscope 81< S1:
Test 1:
250 V 3 5.00 V[I 4 1.00 ¥ gt()j?;/%%og?ﬂ:lﬁ:lﬁ History Nmmalsmppe(I
[=¥c) BH % huto 0 ¥ 1 6.25
Rms(C1) 230.705 ¥ Rms(C2) | 11.4847 A
AT _0.1014 s Rms(C3) 255.600mY
Test 2.
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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B0V, 500 Ao 500V, 1.00V
| R 2y 3y )4 =21

AT _0.1012 s

-

Test 3:

Oscilloscope 81> S1.:
Test 1:

2024/05/08 20:19:30 Stopped|
Edge CH1 £ History |Normal
Auto 0 ¥ 6.25kS/s

230,439 ¢ b Rms(G2) 11.0619 A
247 661mV H

2024/05/09 21:21:47

Edge CH1 £ History |Normal
Auto 646 ¥ 1 625kS/s

SR

SEARE2 -
1.5791div

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022
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Test 2:

s 8+

AT 0.1004 s

w,
o

Py
e

Test 3:

2024/06/08 20:24:39 Stopped|
Edge CH1 £ History |Normal

furto 0 ¥ 1] 6.25k5/s
]

229.726 ¥ Rms(C2) 12.2342 A
237.618mV

Push #2000V
|
@ o
2024/05/08 20:28:36 Stopped|

Edge CH1 £ History |Normal
Auto 0 ¥ 1 6.25kS/s

229.664 ¢ Rms(C2) 12.2356 A
234 517mV

Push % :0.00V

l
ORS
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£ 2 AT B0

Q

2024/05/09 21:22:40

Edse CH1 £
Auto 646 ¥

History g Normal

Stopped|
625kS/s

"0.4330dkv

Test B Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency Limit [HZz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]
(1):81<S2 47.50 47.50 47.50 47.50 102 102 103 77<t<123
(2):81>S2 51.50 51.50 51.50 51.50 99 99 99 77<t<123
Oscilloscope 81< S2:
Test 1:
2024/06/08 20:29:b7 Stopped|
Edge CH1 £ History |Normal
huto 0 ¥ 1
228.516 ¥ Rms(C2) 12.2989 A
AT 0.1024 s 234.946mY
!
! Push '1‘ -0.00V
O
Test 2:

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022

+CEl 0-21:2022/V2:2024
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Test 3:

MENU I

UTILITY

Oscilloscope 81> S2:
Test 1:

230.910 ¢
241.168mY

l' 9, SOOA 3 100V|:|4 100mY

o

=}
System
Configuration

2024/06/08 20:32:b7 Stopped|
Edge CH1 £

History |Normal

futo 0 ¥ 1] 6.25k5/s
ERERRRRREER R LY

Rms(G2) 12.0920 A

Push #2000V

l
OR

2024/05/09 21:16:69 Stopped|

H|5t0ry Normal

Auto 646 ¥ 625kS/ s

_
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+CEl 0-21:2022/V2:2024

Report N0:64.290.24.30714.01

Rev.: 00

Date: 2024-07-23

Page: 63 of 305

Telephone : +86 20 38320668
Telefax : +86 20 38320478

www.tuvsud.com

TUV SUD Certification and Testing (China) Co., Ltd.
Guangzhou Branch

5F&8F East, Communication Building, No.163 Pingyun
Road, Huangpu Ave. West, Guangzhou 510656, China



http://www.tuvsud.com/

2024/05/08 20:35:00 Stopped|
Edge CH1 £ History |Normal
huto 0 ¥ 1 6.25kS/s

4 230179 ¥ Rms(G2) 11.942 A
AT _0.09%4 s 248.053mY

Push #2000V

{
O
Test 2:
2024/056/08 20:36:52 Stopped|
3 _5.00 V[I 4 _1.00 ¥ Edge CH1 £ History |Normal
futo 0 ¥ 1 6.25KS/s
232.000 ¥ Rms(C2) 11.9230 A
236.763mY
Push % :0.00V
{
@ »oow
Test 3:
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100mY
i

2024/05/09 21:18:07
Edse CH1 £
Auto 646 ¥

Stopped|
History 'Normal
1 625kS/s

R

Test C | Modalita definitiva (Final operation mode):
Tripping threshold Tripping time
Frequency imi
Detected [HZz] I;|(;11(|)tz[l;|_|zz] Detected [ms] Request [ms]
. 3860 <t<
(1):81<S2 47.49 47.49 47.49 47.50 4017 4015 4018 4140
(2):81>S2 51.50 51.50 51.50 51.50 1005 1005 1006 950<t<1050
Oscilloscope 81< S2:
Test 1:
e - 2024/05/08 20:44:50 — Stopped
MENU 2 " M8 V4 hats oY Hton WO e
-ﬁﬁﬁ@i Rms(G2) 13.1352 A
Test 2:

TRF No. CEI 0-21

+CEl 0-21:2022/v2:2024

Report No:64.290
Rev.: 00

Date: 2024-07-23
Page: 65 of 305
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Test 3:

Oscilloscope 81> S2:
Test 1:

AT 4016 s

ﬁ] 2 SLOA 3 SO0V, 100V
m

9.950
181.821

2024/05/08 20:45:50 Stopped|
Edge CH1 £ History |Normal
Auto 0 ¥ 1 6.25kS/s

i Rms(G2) 13.4547 A

2024/05/09 21:25:22
Edge CH1 £

H|5t0|y Normal
Auto 646 ¥

625kS/s

= |'|'|'|'|'|'|'|'|'|‘|'|'|'|'|'|'|'|'|'|'|'|'|'|'|’|'|'|'|'|'|'|'§|'|W|'x’u‘\ i "'M“J A A

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
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AT -1.005 s

Test 2:

AT -1.005 s

Test 3:

B0V o 50.0 A[fo 500V 1.00
ﬁjl1ﬂ 2 o 3gn |4 =

229.940 ¥
203.233mY

229.926 ¢
197 .572my

2024/05/08 20:41:56 Stopped|

Edge CH1 £ History |Normal

Auto 0 ¥ 1 6.25kS/s
el A LI

Rms(G2) 12.1800 A

Push % -0.00V

l
® oo

2024/05/08 20:43:35
Auto 0 ¥

History |Normal
6.25kS,

Rms(C2) 11.5151 A

~0.562div
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ﬁ] I1 ZE-()V 3 10()V[|4 100mY
T

TASSORBT

EREmms——====uy

!

2024/06/09 21:27:32
Edge CH1 £
Auto 646 ¥

Stopped|
History |Mormal
1 625kS/ s

Zuuml
200ms/div

RN

=

1 0.955div

L -25 °C/+60 °C + 2°C (3 h + 3 h) (Temperature change) i i
Tested condition: while the equipment is powered. Model X1-H6K-S
Test A Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency Limit [Hz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]
(1):81<S1 49.80 49.80 49.80 49.80 101 112 102 77<t<123
(2):81>S1 50.20 50.20 50.20 50.20 101 102 100 77<t<123
Oscilloscope 81< S1:
Test 1:
2024/05/09 21:16:06 Stopped
Edge CHi £ History |Normal
Auto 646 ¥ 1 625kS/s
25/di
40.1534(i-iv
Test 2.

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022
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Test 3:

I

i
WYY

Oscilloscope 81> S1.:
Test 1:

230.2719 V
254 .986mY

ﬁ] I1 MZ‘()D v 2 IM1(.'!.0 A 3 TEE?D V[I4 Eﬁogﬂm

230.276 V
Rms{C3) 266.923mV

2024/05/10 14:31:07 Stopped|
Edge CH3 £ History |Normal
Auto -1.70 V 1.25MS/s

i 1s/div
01 1

Rms(G2) 310.596mA

2024/05/10 16:30:01 Stopped|
Edge CH3 £ History |Normal
Auto -1.70 V 1 1.25MS/s

Rms(C2) 321.928mA
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2024/05/09 21:21:11 Stopped|
I 1 _ a0y Al 3 _10.0 VD 4 __100mY Edge CH1 £ History |Normal
MENU = £0 0 Q Auto 646 ¥ 1 625kS/s

_

Test 2:
= 2024705/10 143217
MENU I 1 MZE’D g I Eﬂtgoe FlH%()!V
UL 1 L et L T
VevvVvyvwyw
2304711 ¥V Rms(C2) 316.731mA
Rms(C3) 265.821mV

Test 3:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax :+86 20 38320478 Guangzhou Branch
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BOVE ., ZJO'O LTES TED?O V[I4

500ma
Al

230411 v
Rms(G3) 261.120mV

2024/05/10 16:30:52

Edse CH3

Auto -1.70 V

Rms(C2) 310.010mA

Stopped|
History 0 Nor m1al

20MS/s

Test B Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency Limit [HZz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]
(1):81<S2 47.50 47.50 47.50 47.50 102 102 118 77<t<123
(2):81>S2 51.50 51.50 51.50 51.50 99 107 101 77<t<123
Oscilloscope 81< S2:
Test 1:
2024/05/09 21:23:49 Stopped
Edge CH1 £ History |Mormal
Auto 646 ¥ 625kS/s
25/ di
Pusl]Q'To k
=0..0030dv
@ 70.0041&}\!
Test 2:

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022
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2024/05/10 14:38:07 Stopped|
Edge CH3 £ History |Normal
Auto -1.70 V 1 1.25MS/s

1s/div

5/ cli
» \W!w-!’\llU\Wl‘w\mww \”HHM\ “‘MHHM“W“ I ”w\”l‘!!\‘w\!ll‘l|\W|‘U\mw‘MW”\!ﬁ\‘!}l\w“ﬂl\mqllv!\“”L!\“H\!q‘“uﬂ_q‘:|\_m|‘wm_\|ww\‘ ‘MH |LHJ|!
I I | [ I 0 | | |

‘w|\| e
‘1\m\“”l\m‘"!h\ml‘mhm\‘\H|m|‘||’1 ¥ A MIH‘\M\HMIM“|‘|il‘|\|\ril‘|‘\mmh\m““‘w“|\ﬁ|"l\mﬂ.h\mdH‘\i\‘m‘lﬁ\“|\m1‘|‘|{ﬁ|‘|lwmlwhfn\“”\m\w\i\\‘llw i ‘1

\;‘ (S i:. | (R
- \HH‘\m\1H“}m\”nl\ml‘mhmm‘|w\‘:‘hlni\|m\ri| |m\H |\ml‘|‘.‘\r’m|‘H‘\m\Hmlmlmlhmln

230.433 V Rms(C2) 305.019mA
Rms(C3) 243 740mV

Test 3:

2024/05/10 16:32:22 Stopped|
250 V! 10,0 A _b.00 Y _ 500mA Edge CH3 £ History |Normal
e 11 o 2= 3 tE & Auto -1.70 ¥ 1 1.25M/s

1 0 T e 1'3;\/'5'1\“\{

TR LT FUPPAV R bR

oy | | B
1

’-1‘15i | I | "‘-‘11|;.M“‘i
\|‘|H\\m\““‘imﬂhl\m\l"\‘m‘ I i | ﬁl\"|‘|‘m\|\|‘lm\|‘|‘\ni\“\‘m‘mhm” ‘Im\”hlm\m‘\il\“h\i\m\m\‘ml

230.319 v Rms(C2) 309.423mA
Rms(C3) 261 .479mV

Oscilloscope 81> S2:

Test 1:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
Report N0:64.290.24.30714.01 5F&8F East, Communication Building, No.163 Pingyun
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Al -0.0350 s

Test 2:

Test 3:

2024/06/09 21:25:28
Edge CH1 £
Auto 646 ¥

Stopped|
Histor y Normal
625kS/ s

Rms (!!'.m_‘ i Rms(C3)  3bd.0sbmV |

230277 V
249.609mY

Zoomi
20ms/div

2024/06/10 14:39:12
Edge CH3 £
Auto -1.70 V

Rms(C2) 314 .409mA
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gj I1 #250 Vo ZJO'O LTES TED{)O V[I4 EBOE{}]A

Rms(C1)  229.570 ¥
Rms(G3) 265.919mV

2024/05/10 16:33:26 Stopped
Histm’y1 Nmm1al

Edge CH3 £
Auto -1.70 V

Rms(C?) 313.560mA

Modalita definitiva (Final operation mode):

Test C
Tripping threshold Tripping time
Frequenc imi
a / Detected [HZz] I;|(;11(|)tz[l;|_|zz] Detected [ms] Request [ms]
(1):81<S2 | 47.49 | 47.49 | 47.49 47.50 4032 | 4008 | 4005 3822 fot =
(2):81>S2 51.50 51.50 51.50 51.50 1006 1020 1009 950<t<1050
Oscilloscope 81< S2:
Test 1:
2024/05/09 21:29:32 Stopped|
ng I 1 E25() V 3 TJ&D V[I 4 Elg&)()m\i Eﬂf.:/&ré Vf Hi5tnry1 Nmmals;kS/S
Zoomi
50Cms/div
s e
Test 2.

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022 Telephone : +86 20 38320668
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2024/05/10 14:40:55 Stopped

e ZE-() v ‘l f 5.00 V 500mA Edge CH3 £ History |Normal
e 11 o 3 =@ [|4 E & Auto 1.70 ¥ 1 1.25Ms/s

‘\ 1) |M||\uq| WKl ‘|w\| \II\H\I!‘ R ‘w\ I ‘m‘ ) “w‘ 1l M I ‘w\ ‘Mlmm‘ I ‘w“mm‘ ] \!ﬂ|‘”w| ﬁﬁ“‘ﬂ
VT s T
[ I I

I
|HH\i\“H‘ll\‘h'\lil‘”hmﬂm\n

w MM %wwm

Rms(C1) 230.297 V Rms(C2) 5.39515 A
Rms(C3) 259.984mV

Test 3:

2024/06/10 16:34:54 Stopped
I 1, ZE-() v 2 10.0 A 3 5 00 V[I 4 E-OOmA Edge CH3 £ History |Normal
MENU = A 1.70 V

w\u\m”\!4_\‘““\!;“”pﬂl‘””\m“”pu_l e i i Y U\!_\mewwwl ‘lw“”\nwmw i |‘M‘H‘WW ‘wmm‘m‘ ;
| I (I i ) I I
I I

Rms(C1) 229.697 V Rms(C2) 5.29066 A
Rms{C3) 253.387mV

Oscilloscope 81> S2:

Test 1:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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T
RN

AR

WY i

Rms(G2) 2.41349 A
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P

2024/05/10 16:36:01
Edge CH3 £
Auto —1.70 V

Stopped|
History 0 Nor m1al

MMWA M WW' Pu i M

Rms(C1) 229.712 ¢
Rms(G3) 254.839mV

Rms(G2) 2.90805 A

L -30 °C/+70 °C + 2°C (3 h + 3 h) (Temperature change) i i
Tested condition: while the equipment is not powered. Model X1-H6K-S
Test A Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency Limit [Hz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]
(1):81<S1 49.80 49.80 49.80 49.80 101 110 116 77<t<123
(2):81>S1 50.20 50.20 50.20 50.20 101 100 102 77<t<123
Oscilloscope 81< S1:
Test 1:
e _ 50V 50.0 A 100V _ 100mVY! é(()gle/%%oi_ﬂ'il'ﬁ H|5tmy NmmalStupped
MENU 2 ol ] 3 HE [IA' Rk Auto 646 ¥
' [EHEREEE
“1.5791dw
Test 2.
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ﬁ] I1 250 V 3 TEE?D VD4 EBOE{}]A
i i | |

Rms(C1) 230.902 V
Rms(C3) 375.819mV

Test 3:

ﬁj I1 20V 2. 100A 3 500V[|4 50()""q

000 L 00 LA L AL LA AN D D

L

i

i

UWU MHW'\ MUUL' WLWUVUWUWLqtqumuqI

Rms(C1) 229.634 V
Rms{C3) 256.305mV

Oscilloscope 81> S1.:
Test 1:

2024/06/09 20:01:23
Edge CH3 £
Auto -1.70 V

Stopped|
History |Normal
1.25MS/s

Rms(C2) 1.11683 A

2024/06/10 16:41:59
Edge CH3 £
Auto -1.70 V

Stopped|
History |Normal

Rms(C2) 308.277TmA
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Test 2:

Test 3:

Vg, 50.0Afq 100V 100mY
= 2 o 3an |4 zh

2024/06/09 21:22:40 Stopped|
Edge CH1 £ History |Mormal
Q Auto 646 ¥ 1 625kS/s

2024/06/09 20:02:15
Edge CH3 £
Auto -1.70 V

WA

229.331 V Rms(C2) 321.109mA
Rms(C3) 227 .951mV
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=

MENU

250 Vo ZJO'O LTES TED{)O V[I4 EBOE{}]A

2024/05/10 16:42:59
Edge CH3 £
Auto -1.70 V

Stopped|
History 'Normal
1 1.25MS/s

Q

M
Gl \uuumlmuuummmuummmuummmmlummnl\ﬂ““\m H‘ ‘ ‘ HWH\H\mv.mnm!ﬂ“
'

Rms(G1) 229.699 V

Rms(C?) 311.959mA
Rms(G3) 250.551mV

Test B Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency Limit [HZz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]
(1):81<S2 47.50 47.50 47.50 47.50 103 102 106 77<t<123
(2):81>S2 51.50 51.50 51.50 51.50 99 100 111 77<t<123
Oscilloscope 81< S2:
Test 1:
e - . 2024/05/09 21:16:59 Stopped|
- 7. 50 0A 3. 10 0 VI] 4 10()mV _: Eﬂff &T \f History Nmmalf)25k3/5
'
UTILITY 1 :
i 25 g(y)ﬁ;fgrlnjration 2
Test 2:
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2024/05/09 20:04:06 Stopped|

e ZE-() v 0.0 A 5.00 V 500mA Edge CH3 £ History |Normal
MENU I1 3 mn D4 = T 3 Auto -1.70 ¥V 1 1.

i |‘!\‘ ‘|\ll\ ‘Il!‘l ‘\I!‘ ‘ 1 O ‘I'J‘ ‘"!I‘ i\!!‘ ] ‘\I“ ‘I!\‘l \'ll‘ 1] HW\ IS{diV
By Y e

== il Lo i l i i b i
= I I (/R i I l
Hhm\‘”hlm. (IR |Ui\|‘!Hhﬁn“m|ml‘|hlni\l‘m\m‘L‘lm\ A IR i ‘ LU \Hm\l |rr|‘ \m‘mhm“hl\‘“hm\”hlm\'H\m‘”hl\‘ I MR R R ‘\i‘\‘Im‘Hhml‘l‘!\ﬂm‘\m!‘hm‘m‘lﬁ\‘

229.213 V Rms(C2) 315.023mA
Rms(C3) 229 770mY

Test 3:

2024/06/10 16:44:14 Stopped
I 1, ZE-() v 2 10.0 A 3 5 00 V[I 4 E-OOmA Edge CH3 £ History |Normal
MENU = Auto -1.70 ¥V

\'\I‘I\UNIW\I\HH“\l\l\l\“‘H\\I‘Iﬂ\UUH“\I\HI\HN"""'\I}I‘“‘WH“””|‘m‘I\I\"'""W"““‘H\\'”‘\I!I"""ﬂ\“""H\"”‘HI\"”"|\| ; ML R |"”"|\""‘"\|\‘“‘|U\““‘HH‘“‘\\""“'ﬂ\""'
| I Y I

229.852 V Rms(C2) 306.124mA
Rms(C3) 258 .601mV

Oscilloscope 81> S2:

Test 1:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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Test 2:

Test 3:

ﬁ, ﬂ o SO0 100V, toomy Q

|

229.494 V
Rms(C3) 230.408mV

2024/06/09 21:18:07 Stopped|
Edge CH1 £ History |Mormal
Auto 646 ¥ 1 625kS/s

2024/06/09 20:04:58
Edge CH3 £
Auto -1.70 V

W

Rms(C2) 341.519mA
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2024/05/10 16:45:14
Edge CH3 £

Auto

Stopped|
History 0 Nor m1al

-1.70V

JMMMFMMWW il

Rms(C1)  229.600 ¥
Rms(G3) 254 .151mV

Rms(C?) 313.993mA

Test C | Modalita definitiva (Final operation mode):
Tripping threshold Tripping time
Frequency Limit [Hz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]
. 3860 <t<
(1):81<S2 47.49 47.50 47.49 47.50 4018 4012 4003 4140
(2):81>S2 51.50 51.50 51.50 51.50 1006 1006 1009 950<t<1050
Oscilloscope 81< S2:
Test 1:
es e 2024/05/09 21:25:22 Stopped
- 9 w?gaO A 3 TJ&D V[I 4 Elg&)()m\i Eﬂf.oe 6C4TV§ H|5t0|y Nmmal 5kS/S
: |'|'|'|'|'.'|'|'|'|‘|'|'|'|'|'|'|'|'|'|'|'|'|'|'|’|'|'|'|'|'|'|'%hW.'M\'.'M"'l' lllll'M“l”Il A
Pusl%% a;_}ug{g:le
@ Ly
Test 2:
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Test 3:

e 2024/06/09 20:06:47 Stopped
ZE-() v 0.0 A 5.00 V 500mA Edge CH3 £ History |Normal
MENU I 1 3 =n D4 E Q Auto -1.70 ¥ 1 iE

w ”!“WMW- ‘ e . § ”m“Hpu\‘m‘l!\”m\ r T |\ly|‘|‘|\w|‘ ‘w_q”p!\‘ ‘\M‘§|\!“:I‘||\m|‘!|u\|H\MW”ww“\mw“mw”
I [ | e [ (A
| | I [N

g.

Tl ww M Wi

Rms(C1) 229.473 ¥ Rms(C2) 6.56196 A
Rms(C3) 230 107mY

2024/05/10 16:46:52 Stopped|

e I 1, ZE-() v 2 10.0 A 3 5 00 V[I 4 E-OOmA History |Normal
MENU )

0 0 H‘?“H‘*‘IH'“‘I\‘“‘!i\“"‘\H“WH"”‘!\""‘I\I“"‘I!‘“"HH‘“W}""“I\I""‘!I""‘I\‘*‘\H‘”‘!U'"‘HI‘“"I‘I‘”"\IE T
I i i I I |

g i |
‘\m\””lw\!‘hml‘H\ml

il

il

Wil

Mf/

Ir\ Wﬂ Wl ﬁ

Rms(C1) 229.805 V Rms(C2) 4.77248 A
Rms(C3) 249.381mV

Oscilloscope 81> S2:

Test 1:

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch

Report N0:64.290.24.30714.01 5F&8F East, Communication Building, No.163 Pingyun
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2024/05/09 21:21:32
UES
A t 646 ¥

1

R

—

Test 2:
AR T
i JUUNUM LR
) 2 e o s
Test 3:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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AN

229.708 V
Rms(G3) 252 .501mY

A

2024/05/10 16:48:16
Edge CH3 £
Auto -1.70 V

Stopped|
History 0 Nor m1al

|

v |

il

|

Rms(G2) 3.37698 A

L 60°C, 95%Rh (Dram hot) while the equipment is
Tested condition: powered(4 days) Model X1-H6K-S
Test A Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency Limit [Hz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]

(1):81<S1 49.80 49.80 49.80 49.80 101 101 101 77<t<123
(2):81>S1 50.20 50.20 50.20 50.20 100 100 100 77<t<123

Oscilloscope 81< S1:
Test 1:
© 4

MENU

Test 2:

E25()\./ 9 Z'?O'O Al 3 TED{)D V|:|4 IJ.OOV

30.606 ¥
AT 0.1013 s Rms(C3)[. 418.294mV

2024/06/02 14:49:24
Edge CH4 £
Auto 0.02 Y

Stopped|
History |Normal
1 12

Rms(C2) 9.88178 A
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Test 3:

0.1008 s

Oscilloscope 81> S1.:
Test 1:

ﬁj ﬂ 21«50'0“ 3_'7.?&?0”]4?&1'00"

Rms(C1) 231
AT -0.1009 s Rms(C3

348

7
0 QIMSO.OA STEE?DVHA' 1.00 ¥

o

ﬂ

2024/05/06 10:21:14 Stopped|

Edge CH4 £ History |Normal
Auto 0.02 Y

Rms(G2) 10.1066 A

Zoomi
20ms/ (}B(

2024/06/06_19:36:40
Edge CH4 £
Auto 0.02 ¥

Rms(C2) 9.97149 A
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2024/05/02 14:50:22 Stopped|
History |Normal

e 250 V/ 50.0 A 5.00 Y 1.00 ¥ Edge CH4 £
MENU I1 = 2y 3 = |:|4 = Auto 0.02 Y

AT -0.0999 s

Test 2:
2024/05/06_10:22:25
9 S0.0Af 3 75@?0 VH4 100y Edtge(?fglzfv
hizf o i uto 0.
Rms(C2) 10.0260 A
AT -0.0999 s
0.4806div

Test 3:
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\
=T

gj QKEO'OA STQSE:{)OVHArIJ.OOV

VAT TR TR
L

2024/05/06 19:37:49
Edge CHA £
huto 0.02 Y

Stopped|

History [Normal
1 1

Test B Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency Limit [HZz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]
(1):81<S2 47.50 47.50 47.50 47.50 103 102 103 77<t<123
(2):81>S2 51.50 51.50 51.50 51.50 100 99 99 77<t<123

Oscilloscope 81< S2:
Test 1:

MENU

Test 2:

I1EZE'0V QIEO'OA 3?35{)0”]4 E1.00\1’

2024/06/02 14:51:46 Stopped|
Edge CH4 £ History |Normal
Auto 0.02 Y

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022
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Test 3:

Oscilloscope 81> S2:
Test 1:

AT 0.1026 s

ﬁj ﬂ 21«50'0“ 3_'7.?&?0”]4?&1'00"

g
AT _0.1023 s Rms(C3) 208

i

2024/05/06 10:42:02 Stopped|

Edge CH4 £ History |Normal
Auto 0.02 Y

Rms(G2) 9.93396 A

2024/06/06 19:39:22
Edge CH4 £
Auto 0.02 ¥

Rms(C2) 10.0090 A
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2024/05/02 14:53:02 Stopped|
_ a0y 500 A _b.00 Y _1.00 ¥ Edge CH4 £ History |Normal
MENU I1.Lu 2z 3 zm |:|4m

Auto 0.02 Y

Test 2:

2024/05/06_10:43:43

Edge CH4 £ History |Normal

Auto 0.02 ¥

Rms(C1 k! Rms(C?) 9.85926 A
0.0991 s Rms(C3, 3
(ngllerE]ugﬁie

Test 3:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
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gj I1 E250 V 3 WTQBD{)O V|:|4 ru1.00\1’ Q

AT 0.0992 s

.898 ¥
ged . 822mY

2024/05/06 19:40:24
Edge CHA £
huto 0.02 Y

Stopped|
History 0 Nor m?l

Rms(C2) 9.78294 A

e

@ /o 47804y

Test C | Modalita definitiva (Final operation mode):
Tripping threshold Tripping time
Frequency imi
Detected [HZz] I;gqu[ﬁzz] Detected [ms] Request [ms]
(1):81<S2 | 47.49 | 47.49 | 47.49 47.50 4020 | 4025 | 4024 3822 fot =
(2):81>S2 51.50 51.50 51.50 51.50 1006 1009 1006 950<t<1050
Oscilloscope 81< S2:
Test 1:
e _ a0y 500 A _5.00 Y _1.00 ¥ gﬁ()j?g:e/%?(“02§14:54:49 History Nmmalsmppe(I
A B 2y 3 |14 & Auto 0.02 12
W AT sRERRaRIARS
230.508 V
Rms(C3) 202 .495mV
Test 2:

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
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e 2024/05/06 10:51:49 Stopped|
250 V/ 50.0 A 5.00 Y 1.00 ¥ Edge CH4 £
Iz 25 3gm |tz

Auto 0.02 Y

History |Normal
MENU

Test 3:

2024/06/06 19:42:19
Edge CH4 £
Auto 0.02 Y

Oscilloscope 81> S2:

Test 1:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
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2024/05/02 14:56:14 Stopped|

Edge CH4 £ History |Normal
Auto 0.02 Y

e I.]EZF)()V QIEO.OA 3?35{)0\’['4

MENU

Test 2:
-~ I 1 E25() Y 9 M5(.‘! 0A 3 5 00 V[I E 0 Y %E%}/(%ﬁﬁ)ﬁfvmiﬁxﬁ History Nmmalsmppe(I
gk
i 200ms/¢l
Test 3:
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=)

MENU

RISl EF o6 (EF

Q

Rms(C1
Rms(C3

2024/05/06 19:43:38

Edge CHA £
huto 0.02 Y

Stopped|

History [Normal
1 1

L 70°C, 95%Rh (Dram hot) while the equipment is not i i
Tested condition: powered(4 days) Model X1-H6K-S
Test A Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency Limit [Hz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]
(1):81<S1 49.80 49.80 49.80 49.80 101 101 101 77<t<123
(2):81>S1 50.20 50.20 50.20 50.20 100 100 100 77<t<123
Oscilloscope 81< S1:
Test 1: »
e 725() VY g 0.0 AR 4 j 00 vV 4 1 00 ¥/ EZZE:L/%%IOZEWBT:BZ History Nmmalsmppe(I
MENU & HE |:| Q Auto 0.02 ¥ 1 12.5l
i Cursor
Jump
Test 2.

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022

+CEl 0-21:2022/v2:2024
Report No:64.290.24.30714.01
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2024/05/02 16:38:50 Stopped|
_b.00 VI] 4 _1.00 ¥ Edge CH4 £ History |Normal
£0 = Auto 0.02 V

Rms(C1 Rms(C2) 10.3508 A
Rms(C3 4

Test 3:

e 2024/05/06 20:47:49
Y 50.0 A 5.00 V 1.00 ¥ Edge CH4 +
MENU ﬂ 2z 3En |:|4 = Auto 0.02 ¥

Rms(C1]! :230.903 ¥ Rms(C2) 9.93212 A
AT 0.1007 s Rms(C3)i .315.578mY

Oscilloscope 81> S1.:

Test 1:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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Stopped|
History |Normal
1

Auto 0.02 Y

Rms(C1

2 Rms(G2) 10.3153 A
AT 0.1003 s Rms(C3) 2

|
|
|
|
|
1 L 1 e o L U e 0 £ 5 1 1 L

e

Test 2:
2024/05/02 16:40:34
Edge CH4 £
huto 0.02 ¥V
E
4 y Rms(C2) 10.3254 A
AT 0.0997 s L046mY
Cursor
Jump
Test 3:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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gj QKEO'OA STQSE:{)OVHArIJ.OOV

230.048 ¢
191.644mY

2024/05/06 20:49:02
Edge CHA £
huto 0.02 Y

Stopped|
History 0 Nor m?l

Rms(C2) 9.89248 A

Cursor
Jump
Test B Modalita Transitoria (Transient operation mode):
Tripping threshold Tripping time
Frequency Limit [HZz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]
(1):81<S2 47.50 47.50 47.50 47.50 103 103 103 77<t<123
(2):81>S2 51.50 51.50 51.50 51.50 99 99 99 77<t<123
Oscilloscope 81< S2:
Test 1:
2024/06/02 16:42:13 Stopped|
- I1 EZE-() v 7 IM50.0 A 3 TEE?O VI]4 ELOO ¥ Eﬂtgﬁg%“?!\l History |Normal
Rms(C1 30,1442 ¥ Rms(C2) 10.1926 A
Rms(C3, B1.1158mV
Cursor
Jump
Test 2:

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
+CEl 0-21:2022/V2:2024

Report N0:64.290.24.30714.01

Rev.: 00

Date: 2024-07-23

Page: 98 of 305

Telephone : +86 20 38320668
Telefax : +86 20 38320478

www.tuvsud.com

TUV SUD Certification and Testing (China) Co., Ltd.
Guangzhou Branch

5F&8F East, Communication Building, No.163 Pingyun
Road, Huangpu Ave. West, Guangzhou 510656, China



http://www.tuvsud.com/

MENU

AT -0.1033 s

Test 3:

AT 0.1025 s

Oscilloscope 81> S2:
Test 1:

e I 7Z'f)()\.l 27,?0'0“ 3 ‘f).()()\.l'l]gr 741.00\1

Rms(C1 .
Rms(C3) 223 . 186mY

7
0 QIMSO.OA STEE?DVHA' 1.00 ¥

o

230.082 ¢
194.545my

2024/06/02 16:43:07 Stopped|

Edge CH4 £ History |Normal
Auto 0.02 Y

Rms(G2) 10.1402 A

Cursor
Jump

2024/05/06 20:50:07 Stopped|

Edge CH4 £ History |Normal
Auto 0.02 ¥

Rms(C2) 9.87551 A

Cursor
Jump

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
+CEl 0-21:2022/V2:2024
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ﬁj I1EZE'0V QIMSO.OA 3_'?5&?0"['4?11'00"

2024/05/02 16:44:19 Stopped|

Edge CH4 £ History |Normal
Auto 0.02 Y

z 2 Rms(G2) 10.1654 A

.013mY

Push @ qog‘gle

N OF T
Jump - 7
Test 2:
2024/05/02 16:45:16 Stopped|
250 Y/ 9 500 A 3 75@?0 V[I 4 Edf.e (?%425\! History |Normal
] I B - uto U.
Rms(C2) 10.2333 A
AT -0.0993 s
Test 3:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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gj QKEO'OA STQSE:{)OVHArIJ.OOV

230136 ¢
AT _0.0991 s 3).| 218.941mV

2024/05/06_20:51:00 Stopped|
Edge CHA £ History [Normal
Auto 0.02 V 1 1

Rms(C2) 9.84141 A

Cursor ) 0_070:§:cfiv
June @ g Ygg4d
Test C | Modalita definitiva (Final operation mode):
Tripping threshold Tripping time
Frequency Limit [HZz]
Detected [HZz] +0.02 Hz Detected [ms] Request [ms]
. 3860 <t<
(1):81<S2 47.49 47.49 47.49 47.50 4019 4014 4013 4140
(2):81>S2 51.50 51.50 51.50 51.50 101 101 101 950<t<1050
Oscilloscope 81< S2:
Test 1:
2024/05/02 16:46:55 Stopped|
Edge CH4 £ History |Normal
Auto 0.02 ¥ 1 12
Test 2:

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022 Telephone : +86 20 38320668

+CEl 0-21:2022/\V2:2024 Telefax :+86 20 38320478
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2024/05/02 16:48:08 Stopped|
I 1 _ a0y 7 500 A 3 _b.00 VI] 4 _1.00 ¥ Edge CH4 £ History |Normal
MENU = = SO = Auto 0.02 V

Rms(C1) 230.451 ¢

Rms(C3) 223 .289mV

Test 3:

2024/06/06_20:52:55
Edge CH4 £
Auto 0.02 Y

i
Push @ :gug'gle

Oscilloscope 81> S2:

Test 1:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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=]

MENU

I1EZE'0V QIEO'OA 3?35{)0”]4 E1.00\1’

Rms(C1:
Rms(C:

230.405 ¢
237.824mW:

Test 2:

MENU I1 EZB() 'i2 IMSO'O A

Rms(C1
Rms(C3

230,378 i
239 197myt

MAMAREARARRARRARAS
ARAAAAG

Test 3:

2024/06/02 16:49:18
Edge CH4 £
Auto 0.02 Y

Stopped|
History |Normal

Rms(G2) 10.6436 A

2024/06/02_16:50:10
Edge CH4 £
Auto 0.02 ¥

Rms(C2) 10.6641 A

W

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
+CEl 0-21:2022/V2:2024
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2024/05/06 20:54:04
Edge CHA £
huto 0.02 Y

Stopped|
History [Normal
1 12

gj QKEO'OA STQSE:{)OVHArIJ.OOV

AT 1.007 s ms(C3) 230.806mY

AN

Supplementary information:
Trip threshold:
(1) 1.01 threshold -> decrease by max 10mHz steps
Trip time: (step from Hz to Hz)

(2) 1.01 ->0.99 threshold

The setting value and the trip value of the frquency: £20 mHz for frequency intervention thresholds; 0.02 Hz
and < 3 % * 20 ms for intervention times.

Differences between the test values: + 0.02 Hz and < 1 % + 20 ms for intervention times.

A.4.3.1&A.4.3.2

Test procedure for maximum/minimum voltage

P
Tested condition: 20°C+t2°C Model | X1-H6K-S
Tripping threshold Tripping time
Voltage | Phase Limit [V] Request
Detected [V] +1% Vn Detected [ms] [ms]
Min 1435<t<
(27.51) L1-N 194.0 194.0 194.0 195.5 1500 1502 1507 1565
Min 174 <t <
(27.52) * L1-N 33.0 33.0 33.0 34.5 194 206 206 226
Max 174 <t <
(59.52) L1-N 264.5 264.5 264.5 264.5 190 189 203 296

Test 1:

Oscilloscope 27.S1:

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022

+CEl 0-21:2022/v2:2024
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Y
A

Oscilloscope 27.S2:
Test 1:

2024/04/29 14:16:21

9 14:16:. Stopped]
e 0V 20.0 A 5.00 V 100 ¥ Edge CH1 & History |Normal
MENU 2z 3zn D4ﬁ 3 Auto 0 V Y

e O W s 3 &
o
- s
AR
AMAMAAREAAAAMAMMAAL
WYY
Test 3:

625kS/s

2024/04/29 14:17:26

I

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022 Telephone : +86 20 38320668
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ﬁl m 24‘30'0'1 smﬁﬁOOVD“mmOV

Test 2:

Test 3:

Rms(C1) 33.7265 ¥
Rms(C3) 198.208mY

Oscilloscope 59.52:
Test 1.

2024704729 14:21:2¢8 Stopped]
History |Normal
1 625!

Rms(G1) 33.5434 V Rms(G2) 17.0650 A
Rms(C3) 204 .993mV

2024/04/29 14:24:37 Stopped]

Edge GH1 £ History [Normal
Auto 0 V 1 625k

Rms(C1) 33.2982 ¥ Rms(C2) 16.4164 A
Rms(C3) _206.883mY

2024/04/29 14:28:46 Stopped]

Rms(C2) 15.8967 A

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022 Telephone : +86 20 38320668
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Edge CH1 £

Rms(C1) 33.5434 ¥

2024/04/29 14:21:28

Stopped]
History [Normal
1 6

) 17.0650 A

Stopped|
History q MolmalS

Rms(C2,
Rms(C3) _204.993mV
Test 2:

2024/04/29 14:24:37
Edge CH1 £
Auto 0 ¥

Rms(C1) 33.2982 ¥

Rms(G3) 206.883my

Test 3:

Rms(G1) 33,7265 V
Rms(C3) 198.208mV

Tested condition:

Rms(C2) 16.4164 A

2024/04/29 14:28:46 Stopped|
Edge CH1 £ History [Normal
1 6

Rms(C2) 15.8967 A

-25°C (cold) while the equipment is powered(16h)

Model

X1-H6K-S

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022

Telephone : +86 20 38320668
+CEl 0-21:2022/V2:2024
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Date: 2024-07-23

Page: 107 of 305

TUV SUD Certification and Testing (China) Co., Ltd.

Guangzhou Branch

5F&8F East, Communication Building, No.163 Pingyun
Road, Huangpu Ave. West, Guangzhou 510656, China



http://www.tuvsud.com/

Tripping threshold Tripping time
Voltage | Phase Detected [V] EIE/I: \[/Vn] Detected [ms] ReEg]uS(]ast
(2';/!21) L1-N | 1944 | 1944 | 194.4 195.5 1510 | 1510 | 1512 142265; <
(27,\-/|Sig) x| LI-N 33.7 335 335 34.5 202 201 201 17‘zlzset )
(ng(z) L1-N | 264.4 | 2645 | 264.4 264.5 202 202 202 1 7‘2‘2? )

Oscilloscope 27.51:
Test 1:

Test 2:

Test 3:

=]

MENU

it

|

I1 E250 V 3 I?E?o VD4 IM1.(.‘|0V

‘\\WM. i

i

2024/04/28 17:32:47
Edge CH4 £
Auto 0.02 V

Stopped|
History |Normal
1 12.5k8/s

T
Push % 20,04

2024/04/30 16:31:03
Edge CHA £
Auto 0.02 ¥

Stopped
History |Normal
1 12.5kS/s

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022

+CEl 0-21:2022/V2:2024
Report N0:64.290.24.30714.01
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ﬁj I1E250V ZxEO'OA 3TEEJ()OVD4TJ'OOV

Oscilloscope 27.S2:
Test 1:

L S s

Test 2:
ﬁj I1 E250\1’ 9 IM5().0#\ 3 i'?ﬁ?o VD4 £.00V
i ) J
AR i\ﬁﬁ%ﬂ'ﬁﬁﬂﬁm
Test 3:

Auto 0.02 ¥

2024/04/30 19:15:16 Stopped]
Edge CHA £ History [Normal
Auto 0.02 V 1 12

2024/04/29 17:39:13
Edge CH4 £
Auto 0.02 V

0.08

2024/04/30 16:32:32 Stopped
Edge CHA £ History [Normal
1

12.5kS/s

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
+CEl 0-21:2022/V2:2024
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2024704730 7:18 Stopped]
Edge CHA £ History [Normal
1 12.5kS/s

Auto 0.02 ¥
1s/div,

Push ©
ugl’?’f1

Oscilloscope 59.52:
Test 1:

2024/04/29 17:42:42
Edge CH4 £
Auto 0.02 V

Rms(C1
Rms(C3’

Test 2:
e 250V, 500 A, 500V, 1.00V E‘Lﬁi’%ﬁ?&"’mg
wow 11 = 2= 3an |4t = Auto 0.02 ¥
Test 3:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
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MENU

AT 0.2017 s

e I1EZSOV QI,?O'OA 3145&?0\’

2024/04/30 19:19:24
Edge CH4 £
Auto 0.02 ¥

Stopped|
History [Normal

Rms(C1 251.117 Rms(G2) 10.2239 A
224.5:

Push © :Toagle
Y

Tested condition:

-30°C (cold) while the equipment is not

powered(16h) Model | X1-H6K-S
Tripping threshold Tripping time
Voltage | Phase —
’ Detected [V] I;T;/I: \[X]] Detected [ms] RT%‘;'St
Min 1435 <t<
(27.51) L1-N 194.7 194.7 195.5 195.5 1512 1514 1512 1565
Min 174 <t <
(27.52) * L1-N 33.7 33.7 33.3 345 202 201 201 296
Max 174 <t <
(59.52) L1-N 264.6 264.6 264.6 264.5 202 202 202 296

Oscilloscope 27.51:
Test 1:

)
T

Test 2:

o I1 E250\" QJ&.OA 31’11&.0 VD4E1E$1)0mV

2024/05/08_21:40:40
Edge CHI £
Auto 646 ¥

Stopped|

History |[Normal
1 625kS/s

2s/di

AUWUHUW u“ﬂu“u“u“u“u“u%“u“ﬁuﬂﬂﬂﬁ MWW“uWMWW&M%“M“J\WM“M”MW\WﬂﬁﬁuWM”Wu”ﬁu”ﬂ“ﬁmﬂm

: VWWW\/V\/WW\/WW\MVUVV\fW\/\/VVVVWVWVWUW'v'VV\fWVWVWVWVWWVWW A

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
+CEl 0-21:2022/V2:2024
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(=) 250 Vg 5 50.0 A5 1007 100mY
wow 11 = 2 58 Zs 4 =
T

Test 3:

?J I1 E250 Vo ﬁ&.oﬂ 3 IN10@0 VD4 Egl)()mv

A

Oscilloscope 27.S2:
Test 1:

’\?Nu I1 W25() V 3 T'?EIOOVD4 I:'OOV

2024705/08 21:M:24 Stopped]
Edge CH1 £ History [Normal
Auto 646 V 1 6

I

o, -, Py o~ . T, o p s~
AV AN A ANV AN N NS N o N e NS e NP N e NP N e N NS NP QNG
i

L

2024/05/08 21:10:33
Auto 646 ¥

Zoomi
200ms/div

VAR

2024/04/29 17:33:13 Stopped|
Edge CH4 + History [Normal
Auto 0.02 ¥ 1 12.

[ | Push#:0.04

@

Test 2:
TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022 Telephone : +86 20 38320668
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Test 3:

Oscilloscope 59.52:
Test 1:

Test 2:

EZBO Yo TEO.O Al

MENU I 1

M

AT 0.2012 s

0 A5 1007, 100mY
3y |4 =h

2024/04/30 16:32:32 Stopped]
Edge CH4 £ History |Normal
Auto 0.02 ¥ 1 12.5

2024/04/30 19:17:18
Edge GH4 £
Auto 0.02 ¥V

2024/05/08 21:51:54
Edge CH1 £
Auto 646 ¥

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022

+CEl 0-21:2022/V2:2024
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=]

MENU
B

I1 EZEO Yo _5&0 Al 3 EN1&0 VD 4 E1Eg0mV Q

Test 3:

T

2024/05/08 21:53:05
Edge CH1 £
Auto 646 ¥

2024/05/09 21:12:07
Edge CHI £
Auto 646 ¥

A /V\W\WWW

Stopped|

History [Normal
1 .

Hlﬁloly Normal

Zoom1
s/ div

Tested condition: 60°C (Dry hot) while the equipment is powered(16h) | Model | X1-H6K-S
Tripping threshold Tripping time
Voltage | Phase Limit [V] Request
Detected [V] +1% Vn Detected [ms] [ms]
Min 1435<t<
(27.51) L1-N 194.6 194.7 194.7 195.5 1508 1508 1508 1565
Min 174 <t <
(27.52) * L1-N 33.6 33.6 335 34.5 202 202 202 296
Max 174 <t <
(59.52) L1-N 264.4 264.5 264.4 264.5 203 202 202 296

Oscilloscope 27.S1:
Test 1:

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
+CEl 0-21:2022/V2:2024
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Test 2:

Test 3:

Oscilloscope 27.S2:
Test 1:

4l IWH I

: %WWVW Y

2024/05/06_19:45:03 Stopped]
Edge EX His

lormal
12.5kS/s

AR

e 2024/05/07 21:03:04
250 ¥ 50 04 5 00 V. 50.0mY Edge CH1 £
MENU I1 23 33 D4 5 Auto 74 Y

i

2l

I M‘

|

(il

w;

(=) I =2

MENU

il

I

ms(G1) 191.572 ¥

AT(G1)  100.200m bin
ms(C2) 745 .357/mA @

Rms(C3) 273 .480m

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022

+CEl 0-21:2022/V2:2024
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2024/05/06_19:46:37 Stopped]
_ 250 I d . Edge CH4 £ History |Normal
& 1 1

e 11 Auto 0.02 ¥ 2.5Kk5/5

7 901 Y Rms(C2) 6.32568 A
Rms(G3) 202 400mY

VAVAVAVAVAVAVAVAT o VA VAV EVAVAVAT S

/ VAV AVANA AN NS Y
N \f\f e \/’”‘v \fu’ S A\J N\. ShEad

\/ W

Test 2:
2024/05/07 21:04:33
Edge GH1 £
Auto 74 ¥
30.5534 ¥
Rms(C2) 725.962mA
Test 3:

e 2024/05/07_22:23:39
I 1 R Edge CH1 £ History |Normal
MENU & Auto 74 ¥ 1 625kS/s

30.3246 V 100.200m
Rms(C2) 747.093mA 268.970m

Oscilloscope 59.52:
Test 1.

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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Rev.: 00 www.tuvsud.com Road, Huangpu Ave. West, Guangzhou 510656, China

Date: 2024-07-23
Page: 116 of 305


http://www.tuvsud.com/

2024/05/06_19:46:37 Stopped]
Edge CHA £ History [Normal
Auto 0.02 V 1 12.5kS/s

1s/div,

AV A VA WA VA VA VAV

~ e ~
FaNE7aNgral = / \/\\,j \\/ﬁ\‘“ ik \V//\\V/ /

WO

Test 2:
2024/05/07 21:04:33
Edge CH1 £
Auto 74 ¥
30.5634 ¥ 100.200m
725.962mA 265.350m
Test 3:
9 250 V[ 5 50.0 Af 5 5.00 V[, 50.0mY E(()g%e/%%oyzzzs'zeg
MENU I1m 25 3;m D4m Auto 74 ¥
Push O :Toggle
30,3246 V
747.093mA
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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Tested condition: 70°C (Dry hot) while the equipment is not Model | X1-H6K-S
powered(16h)
Tripping threshold Tripping time
Voltage | Phase Limit [V] Request
Detected [V] +1% Vn Detected [ms] [ms]
Min 1435<st=<
(27.51) L1-N 194.4 194.4 194.6 195.5 1508 1508 1514 1565
Min 174 <t <
(27.52) * L1-N 33.6 33.6 335 34.5 202 202 198 296
Max 174 <t <
(59.52) L1-N 264.6 264.6 264.6 264.5 203 203 207 296
Oscilloscope 27.51:
Test 1:
(=] 5 004 B O ity Mot
MENU Auto 0 ¥ 1 6.25kS/s
Rms(C2) 15.8498 A
Test 2:
2024/05/08 20:49:59
Edge CH1 £ History |Normal
Auto 0 ¥ 6.25kS/s
mg 8% }g%gggm\\ll Rms(C2) 15.8517 A
Test 3:

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022

+CEl 0-21:2022/v2:2024
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Oscilloscope 27.S2:

2024705/09 21:12:11 Preview
Hislcly Molmal

(=) 250 A3 00V 00 S [Edge GH3 F
w11 o 33 IEE Auto -1.70 ¥

| ‘” A AT

AR R

Rms(C1) 193.600 ¥ Rms(C2) 302.300mA
Rms(C3) _253.623mV

Test 1:
2024/05/08 20:51:18 Stopped]
Edge GH1 £ History |Normal
Auto 0 V 6.25kS/s
mg g; gsbgggm\\lr Rms(G2) 22.5779 A
N N N N N N N S S N NN \vf\\/\u"'\/ N N N
Test 2:
e I1 250 V! 9 . 5() 0 A 3. 1() (1] VD4 100mY, 1 é(()é‘le/(():%osgﬂ:iiﬁﬁs History Norma]s{opped
_!\'IIENU Auto 646 V 1 [
Test 3:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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e 2024705709 21:14:17 Stopped]
I 1,20 Al g 5.00Y D 4 _500mA ) Edge CH3 £ History |Normal
MENU [ O B } 1 1.2

Auto -1.70 ¥ 5MS /s

100ms/div|

AN

FIRARARARARARARARE!
i

I

Rms(G1) 33.0734 V Rms(G2) 291.431mA
Rms(C3) _245_.643mV

Oscilloscope 59.52:
Test 1:
2024/05/09 21:35:38 Stopped|

(=) I =20 V]2 250 Al J00V[)4 oo Edge CHI History _[Normal
U = Ny EN En Auto 646 ¥ 1 6

Test 2:
e 250 Vo B00 A, 10.0 V[, _100nY é(()igie/%%os;zts&zs
w1 = 340’ 14 =i €5 Auto 646 ¥
AT -0.2025 s B (874 .34 A K 109 b
VA /\/\\/\/\/W\ \NW\ \/\ \NW\ \/k
IRRRIAATR
Test 3:
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2024/ 05/ 09 21:16:15 topped]

$
e 250 Vv 0.0 5.00 V 500maA d 3 History |Normal
wemo |11 3gn 4% g E 1 1.
I i I
| I

Rms(C1) 267.451 ¥ Rms(C2) 321.059mA
Rms(G3) _241.551mV

Tested condition: -25 °C/+60 °C £ 2°C (3 h + 3 h) (Temperature Model | X1-H6K-S
change) while the equipment is powered ode
Tripping threshold Tripping time
Voltage | Phase Detected [V] I;T;/':% Detected [ms] RT%US?St
(2';/!21) L1-N 195.5 194.4 194.4 195.5 1512 1510 1515 14?2;; =
(27'\_/'8"5) | LN | 333 | 337 | 337 345 202 | 213 | 207 17‘2‘25(; =
(5'\9/|.aSXZ) L1-N 265.6 264.5 264.6 264.5 202 206 207 17325(; =
Oscilloscope 27.51:
Test 1: _
! 0 \“V
i
: vwwwwwwvwwv\gwvvvvvwvvvvvvwvwvwuw'v'vuvw'vvw'm'vwww'vvuuwwwwvwwmvwwww
Test 2:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
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Test 3:

Oscilloscope 27.S2:
Test 1:

HitH
IR
HH\{\

ms(C1) 193.700 ¥ Rms(C2) 307.111mA
ms(C3) _260.282mV

© 2024/05/10 16:31:20
OV 5 100 A a 500 V|, _500mA = [Edge OH3 5
i |11 o 2= 3gn 4= n @ aso-ta0v
1

ms(C1) 193.013 ¥ Rms(C2) 4.01694 A
ms(C3) 247.995mY

e 2024/05/09 21:03:20
I1 =20V 2 S50 43 Joe Y|4 toom Edge CHI 5
MENU & =0 pin i | Auto 646 V

T

Test 2:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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e 2024/05/10 14:45:42 Stopped]
I1 20 V2 200 A3 S04 sogma . Edge CH3 £ History |Normal
MENU [ B O B Auto -1.70 ¥ 1 1.25M5/s

Zoom{
100ms/div|

Rms(G1) 33.0248 V Rms(G2) 280.301mA
Rms(C3) 255 .636mV

Test 3:

e 2024/05/10 16:38:39 Stopped]
1. BOVg 10.0AF5 507 (4 —500mA 1 Edge GH3 # History | Normal
MENU & £ sl B Auto -1.70 V 1 1.25

Zoom1
200ms/div

Rms(C1) 32.8746 V Rms(C2) 273.746mA
Rms(C3) _260.462mY

Oscilloscope 59.52:
Test 1:

2024/05/09 21:12:07 Stopped}
Edge CHI History |Normal
@ Auto 646 V 1 62

=0.2020 5

T

Test 2:
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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=]

250 V. 10.0° 4| 5.00 V 500mA
MENU I1- ’g 3 zh D4E £

Test 3:
(=]

w11 | P EZ&.O U E I'?ﬁloo VD4 E%)Omv

T
T

Rms(C1) 262.631 ¥
Rms(C3) _239.130mY

267.505 ¥
265.916my

AT

2024/05/10 14:46:41
Edge CH3 £
Auto —1.70 ¥

Stopped]
History [Normal
1 1.25MS/s

O O A i

Rms(C2) 330.832mA

2024/06/25 15:51:52
Edge CH1 £
uto 6 ¥

Stopped]
Hislmy1 Normal

Zoom1

Rms(C2) 11.6012 A

Tested condition: -30 °C/+70 .C +2°C (:_3 h+3 h) (Temperature Model | X1-H6K-S
change) while the equipment is not powered
Tripping threshold Tripping time
Voltage | Phase Limit [V] Request
Detected [V] +1% Vn Detected [ms] [ms]
Min 1435<t=<
(27.51) L1-N 194.6 195.5 194.4 195.5 1514 1512 1510 1565
Min 174 <t <
(27.52) * L1-N 335 33.3 335 34.5 198 204 204 226
Max 174 <t <
(59.52) L1-N 264.6 265.5 264.5 264.5 207 203 204 226

Oscilloscope 27.S1:
Test 1:

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
+CEl 0-21:2022/V2:2024
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ﬂ
I
Ul
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Test 2:

Test 3:

Oscilloscope 27.S2:
Test 1:

MMW”WM'WwvwLm

i

V
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MENU I1 o

Test 2:

Test 3:

MENU

Oscilloscope 59.52:
Test 1.

250 V|

AN 3 EN5&100 V| D 4 m5()921#1

AN

FIRARARARARARARARE!
i

I

2024/05/09 21:14:A7 Stopped]
Edge CH3 £ History |Normal
1 1.2

Auto -1.70 ¥ 5MS /s

100ms/div|

Rms(C1) 33.0734 ¥ Rms(G2) 291.431mA
245 643mV

=) I o2 V]2 S50 4T3 J00V[]a oy

2024/05/09 20:05:30 Stopped]

Edge GH1 £ History [Normal
Auto 646 ¥ 1 625k

2024/05/10_16:33:00
Edge CH1 £
Auto 646 ¥

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
+CEl 0-21:2022/V2:2024
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Test 2:
?J I L0V 00 Ag 100 VD4 oo
UTILITY
- = =
i System
. Configuration
Test 3:

=]

MENU
T

250 Vg 5 50.0 A5 1007 100mY
Iz 2 on 3an' |4 m0

267.451 ¥

2024/05/09 21:16:15
Edge CH3 £
Auto —1.70 ¥

Stopped]
History [Normal
1 1.

Rms(C2) 321.059mA

241 .551my

2024/05/08_20:14:00
Edge CHI £
Auto 646 ¥

Stopped|
History [Normal
1 62!

2024/05/10 16:34:32
Edge CH1 £
Auto 646 ¥

Stopped]
History [Normal
1 6

Push Q;Ilogﬁle

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022
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Tested condition: 60°C, 95%RH (Damp Heat) while the equipment is Model | X1-H6K-S
powered(4days)
Tripping threshold Tripping time
Voltage | Phase Limit [V] Request
Detected [V] +1% Vn Detected [ms] [ms]
Min 1435<st=<
(27.51) L1-N 194.5 194.6 194.6 195.5 1510 1511 1508 1565
Min 174 <t <
(27.52) * L1-N 33.7 33.6 33.6 34.5 203 202 202 296
Max 174 <t <
(59.52) L1-N 264.5 264.5 264.5 264.5 203 203 203 296
Oscilloscope 27.51:
Test 1:
ﬁj I.] E250 v 9 IM50.0 A 3 IMEE?O VD 4 E‘I 00 Y Q %%%}/(%E)ZIVMHZ:M Hislmy1 Nmm?I:t:li);)/ej
Test 2:
2024/05/06_10:56:18
Eﬂlgoe (g)r(l)llz !V History1 Normal
Test 3:

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022
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e 2024/05/06_19:45:03 Stopped|
I 1 0¥ A o 1. i Edge CHA £ History [Normal
MENU ) Auto 0.02 V 1 12

T
Wﬁnﬁmmmm L

Oscilloscope 27.S2:
Test 1:

2024/05/02 14:44:34
Edge CH4 £
Auto 0.02 V

Zoomi
50ms/div

Test 2:
I1 E250 v 9 IM5().0 Al 3 I'?EJOO VD 4 IJ'OO v %%%}/EEE)GIVW:S&ZS
50ms/ div
\f\\,/‘-\/‘~w\f”v*\f\/\/\,»’x..«*v’\,«:'\/‘w NN
X ‘J’\.‘f\\/ﬂ‘u’ﬁ‘vﬁ A\,’/A\/ﬂ\f’\‘, /.A\g/\\v,,’- N
Test 3:
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e I1 WZSOV

MENU

WA VA VAV A VAV A VAV

A ATEATEATEATE AT
NINOVNAINAAY

Oscilloscope 59.52:
Test 1:

Test 2:

ﬁj I1E250V QI,?O'OA 3§£0VD4£.00V

i il il

TR

H

o

Rms(C1
Rms(C3’

Test 3:

2024/05/06_19:46:37 Stopped|

Edge CHA £ History [Normal
Auto 0.02 V 1 12

2024/05/02 14:45:33
Edge CH4 £
Auto 0.02 ¥

2024/05/06_11:00:26
Edge CHA £
Auto 0.02 ¥

05669
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& I1W250V SI?E?OVD4 TJ.OOV @

e phrphoaptobspby e

AT 0.2030 s

2024/05/06_19:49:23

Stopped|

Edge CH4 £ History [Normal

Auto 0.02 ¥

Rms(G2) 9.01534 A

Tested condition:

70°C, 95%RH (Damp Heat) while the equipment is

not powered(4days) Model | X1-H6K-S
Tripping threshold Tripping time
Voltage | Phase —
’ Detected [V] I;T;/I: \[X]] Detected [ms] RT%‘;‘TSt
Min 1435<t<
(27.51) L1-N 194.6 194.7 194.6 195.5 1509 1507 1505 1565
Min 174 <t <
(27.52) * L1-N 33.7 33.6 33.6 345 203 202 202 296
Max 174 <t <
(59.52) L1-N 264.5 264.5 264.5 264.5 203 203 203 296

Oscilloscope 27.51:
Test 1:

Test 2:

MENU

i

=) I 2 Vo 003 50094 J00Y

Rms(C1) 210370 ¥
Rms(C3) 228.839mV

2024/05/02_16:51:54
CHi £

Edge History g

Auto 0.02 ¥

Rms(C2) 12.1730 A

Stopped|

Normal
12.5k8/s
1s/div

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022
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Test 3:

Oscilloscope 27.S2:
Test 1:

Test 2:

AAAREERLA
«'\ﬁ, ’Ww

Rms(C1
Rms(C3

m

i

210.419 v
230.840mY

2024/05/02 16:52:36 Stopped]
Edge CHA £~ History [Normal
Auto 0.02 V 1 12.5kS/s

Zoomi
200ms/div,

2024/05/06_20:55:02
Edge CH4 £
Auto 0.02 V

Rms(C2) 11.7535 A

2024/06/02_16:54:01
Edge CHA £
Auto 0.02 ¥
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Test 3:
9 IM5().0#\ 3 E?E?O VD

e

Oscilloscope 59.S52:
Test 1:

E250 Yo IM5().0 A

Test 2:

2024/05/02 16:54:50
Edge CHA £~
Auto 0.02 ¥

Stopped]
History [Normal
1 12.5kS/s

Rms(C2) 6.46259 A

0.576div

N

2024/05/06_20:56:16
Edge CH4 £
Auto 0.02 V

Rm14 120 ¥
Rms(G3). (2 my

Zoomi
50ms/div

2024/06/02_16:56:50
Edge CHA £
Auto 0.02 ¥

Rms(C2) 9.57543 A

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022
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e 2024/05/02 16:57:42 Stopped]
I 1 _B0Y 9 _50.0 A 3 5.00 VD Edge CHA £ History [Normal
MENU & & = Auto 0.02 V 1

12.5kS/s

Rms(C1) 25
Rms(C3

0.597div

Test 3:

2024/05/06 20:51:24
o P03 500V, L0y 57 [Edge CHA S History |Normal
= T = @ Auto 0.02°¢ 1 12.5k8/s

251.347 ¢ Rms(C2) 9.00313 A
222 .112mV

Supplementary information:

Trip threshold:

(1) 1.1 threshold -> decrease by max 0.5%Un steps
Trip time: (step from Un to Un)

(2) 1.01 ->0.99 threshold

The setting value and the trip value of the voltage: < 1% Vn for voltage intervention thresholds; 0.02 Hz and
< 3 % * 20 ms for intervention times.

Differences between the test values: + 2% Un and £ 1 % * 20 ms for intervention times.

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
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Measuring the rise-in voltage protection as a running 10-minute

8.5.2&A.4.3
mean value

Model X1-H6K-S

Disconnection time: Limit:

a) The voltage is maintained at 100% Un for 600s, afterwards the voltage is raise to 112%, the switch off
must be within 603s;

Phase 1 488.14 t<603s

b) The voltage is maintained at Un for 600s, afterwards the voltage is raised to 108% . The switch off
should not be activated.

Disconnection should not take

Phase 1 Disconnection did not take place.
place.

c) The voltage is maintained at 106% Un for 600s, afterwards the voltage is raised to 114%. The switch
off should be within 225s-375s.

The disconnection time should be

Phase 1 279.03 within 225s-375s.

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

Oscilloscope waveform:

TEST CONDITION a)

2024/04/29 15:06:19 Stopped|
DY 9 E?O'O A 3 I?E?O VD 4 ﬁ100 Y] Q Edge CH1 & History [Normal

Auto 0 V 1 6.25kS/s

250.148 ¥ Rms(C2) 13.0808 A
752 .654mY

TEST CONDITION b)

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
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2024/04/29 15:30:23 Stopped
VAN 3 _5.00 VD 4 _ 100 Vv i Edge CHI & History |Mormal
i ) Q huto O ¥ 1 6.2

248.525 ¥ Rms(C2) 12.3973 A
211 .103mY

2024/04/29 15:51:30 Stopped|
Edge CH1 £ History |Wormal
Auto 0 ¥ 1 6.25kS/s

RmsE(H} 262.425 ¥ Rms(C2) 9.14531

AT 279.0282 s Rms{C3) 205.559mV
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A.4.3.3.1 |Insensitivity to harmonics of the frequency relay P

Ambient temperature: 20°C

Modalita Transitoria (Transient operation mode):

Tripping threshold Tripping time
Frequency —
Limit [Hz] Request
Detected [HZz] +0.02 Hz Detected [ms] [ms]
(1):81<S1 49.80 49.80 49.80 49.80 99 100 101 77<t<123
(2):81>S1 50.20 50.20 50.20 50.20 101 102 105 77<t<123
Oscilloscope 81< S2:
Test 1: »
&, | 250 Vg o _zo.o A3 _5.00 VD 4 _10.0 v %%%ze/%:r{aj;\:mgm Hi5[0|y1 Molmialsz ::::’
. 1s/div,
U@MW 7WHWLWHIHNHHHHHIHHINH\HHNHIHHINH\HHH\HIHHIHHI\HHHH\\HHIHHI\HHH\HH\HIHHIHNHN\HHIHHIHHINH\HHNHIHHINHH\HH\HIHHIHH\HH\\HHIHHIHHI\HHH\H\HHIHHIHHHHH\HWWN“HHN\I\MIHHH\HM\IHHIHHINHHm“\“i\mlmﬂHH\HH\MMIHH\HH\HH\\H“i\“\lmﬂN\HHHIM\
= -
L
Zooml
50ms/ div|
il W‘ VW WUW\ VAN
v Wb .v y
) e 550 1
Test 2:
e . 2024/05/28 16:15:20 i _ Stopped]
— I1 225() V 3 IM500 VD4 IN10.() v ] = 7(:2H346‘V HIS[OIV1 Nolmﬂ
L 1
s SRR
W | W‘W ”W U‘ WL
W YNV YV VYUYV VY Y
mg g% g%ggégm\\ll Rms(G2) 11.4007 A
Test 3:
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Test 1.

Test 2:

Test 3:

Oscilloscope 81> S2:

2024/05/28 16:16:50 Stopped]

(=) 250y COA 5 500V, 100V = [Edge CH3 5 Fitory Wormgl
- K 3zn 4= huto 2.40 ¥ 1.25M5/5

it

ﬂ (\ A W\ IIN\ (U U“ N b
V \Mw

Rms(C1) 229.804 V Rms(C2) 13.6261 A
Rms(C3) _271.234mY

2024/05/28 16:18:06 Stopped]
Edge CH3 £ HIS[OIY Normal
Auto -2.40 V 1.25MS/s

1s/div|
i O

AL L 1

e

AU

MMM'\M AAA

VVVVVVVVVVVVY

Rms(C1) 229513 ¥ Rms(C2) 13.7277 A
Rms(C3)} _277.249mY

2024/05/28 16:19:57 Stopped|
Edge CH3 + Hustmy Normal
Auto —2.40 V 1.25MS/s

i
“N“\muummunmlmumumumummmumunmmmmuummumulmuummumulmuumumnmlmumuummumulmumuumlmuuuuuuumnmmmumummunmmmmmm 1 e 1 1ttt ot it

CUR R A AR

i s | s |11
D 000 0000 000 0 0 1 uu'lmum\mumulmmmmmummummmumunmmmmuumumumummmuumlm i 1 |

JMNW&WWNW»

Rms(G1) 230.247 V Rms(C2) 13.7908 A
Rms(C3) 280 .545mV

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
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2024/05/28 16:20:55 Stopped]
Edge CH3 £ History |Normal
Auto —2.40 V 1 1.25

TV WWJW AW
MWW

Rms(C1) 230.099 V Rms(C2) 13.7358 A
Rms(C3) 241 .423mY

Modalita Transitoria (Transient operation mode):

Tripping threshold Tripping time
Frequenc —
| ’ Detected [Hz] Ll 1] Detected [ms] ReEgUEs
+0.02 Hz [ms]
(1):81<S2 47.50 47.50 47.50 47.50 117 119 113 77<t<123
(2):81>S2 51.50 51.50 51.50 51.50 111 100 101 77<t<123
Oscilloscope 81< S2:
Test 1: »
9 — 250 V] 0.0 A 500V[]4 10.0V 1 %git/%?‘gzsf1a:zg:zo History Normﬂls topped
oo 1 3zu 4 ; Aulo -2.40 V {1
A0
I ER e ‘N!H ‘h\!ﬂ‘ whi]h il W M 1 10 m}m (A “\w 1] 1 10 H‘E
Rms(C1) 233.266 V Rms(C2) 13.9729 A
Rms(C3) 260.096mY
Test 2:
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o 2024/06/28 16:24:28 Stopped
0 COA 5 500V, 100V = [Edge CH3 5 Fitory Wormgl
- K 3zn 4= huto 2.40 ¥ 1.25M5/5

1s/div|
0000000000000 0 0 00
) ) I )

MY
AW w"v’”‘w’\:

\ v"v"w"*ﬂﬁw’*ﬁw"w’”

Rms(C1) 232.917 V Rms(C2) 13.9501 A
Rms(C3) 273 .268mY

Test 3:
2024/05/28 16:27:33 Stopped|

Edge CH3 £ HiSlOIV Normﬂl
Auto 2.40 V

Zoom1
50ms/div

W WYY MW W AW
MWW

Rms(C1) 232.043 ¥ Rms(C2) 13.9136 A
Rms(C3) 251 616mY

Oscilloscope 81> S2:
Test 1:

2024/05/28 16:45:26 Stopped|
Edge CH3 + Hustmy Normal
Auto —2.40 V 1.25MS/s

i
A

I\ WM
AMMAAAAN,

WM“W
w“wwwwwww

Rms(C1) 232.046 V Rms(C2) 13.9171 A

Rms(C3) 258.392mY
Test 2:
TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022 Telephone : +86 20 38320668
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2024/05/28 16:46:31 Stopped]

- [Pl i EF IO ok o

AMAAAAAD
AR
W\ \M\M v’\ W‘\v’\ A Vﬂ Mﬂ' w M’\w Wy N

ms(C1) 230,005 V Rms(C2) 13.7844 A
ms(C3) 256 .016mY

Test 3:

2024/05/28 16:47:52

= [l EF i EF SuICF o 0 =,

ms(C1)  230.079 ¥ Rms(C2) 13.8257 A
ms(C3) _267.328mY

Modalita definitiva (Final operation mode):

Tripping threshold Tripping time
Frequency —
Limit [Hz] Request
Detected [Hz] +0.02 Hz Detected [ms] [ms]

. 3860 <t<
(1):81<S2 47.49 47.49 47.49 47.50 4020 4008 4009 4140
(2):81>S2 51.51 51.51 51.51 51.50 1005 1007 1010 950=<t<1050
Oscilloscope 81< S2:

Test 1:
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Test 2:

Test 3:

Oscilloscope 81> S2:
Test 1:

2024/05/28 16:52:
Edge CH3
Auto 2.4

AMMAARARAAMA AN
PR TR L

Rms(C2) 13.7326 A

2024/05/28 16:53:36
Edge CH3 £
Auto —2.40 V

Rms(C2) 13.6058 A

2024/05/28 16:58:03
Edge CH3 £
Auto -2.40 V

Rms(C2) 13.9103 A
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_zsov 3 S04 Jo0Y

AMARRA R AALATT

W

Rms(C2) 13.9088 A

Test 2:
2024/05/28 17:01:54
225() ¥ 9 IN20.0 h 3 IM500 Y 110.() ¥ A 2 40 -
Rms(C2) 13.8718 A
Test 3:
Rms(G2) 13.6344 A
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Supplementary infomation:

Harmonics for the insensitivity of the frequency protective functions:

Harmonics order: 2nd 3rd 5th 7th 9th 11th 13th 17th
%Un: 4.0 10.0 12.0 10.0 3.0 7.0 6.0 4.0
variation of the error during the repetition of tests:
< 2 % for the voltages
+ 20 mHz for the frequency thresholds
<1 % % 20 ms for the trip times
A.4.3.3.2 | Remote trip signal P

Model X1-H6K-S

Ambient temperature: 20£2°C

Limit 50 ms

Reaction time of the tripping
value [ms]:

Oscilloscope waveform:

ms(C1) 229.583 ¥ Rms(C2) 1.60917 A
ms(C3) 4 96771 Y

Supplementary infomation:
Signal 1: Voltage (V)
Signal 2: Current (A)
Signal 3: Trip signal(V)
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A.4.3.3.3 [communication signal

Model

X1-H6K-S

Modalita definitiva (Final operation mode):

External signal at high state

Tripping threshold Tripping time
Frequency Detected [Hz] I;(r)‘n (i)tz[I:IzZ] Detected [ms] RTg]uS(]aSt
(1)81<S1 49.80 49.80 49.80 49.80 102 96 91 77<t<123
(2)81>S1 50.20 50.20 50.20 50.20 104 103 96 77<t<123

Oscilloscope 81< S1:
Test 1:

h?Nu 11 2o DA 3 204 5 &
7

i

m

bl
Il‘

il

m

ms(G1) 56.8390 V
ms(C3) _208.351my

Test 2:

Rms(C1) 306.372 ¥
Rms(C3) _200.963mV

Test 3:

2024/04/29 16:09:58
dse CHI

i h"‘ \I‘IW')'\!W‘;\

‘MW i

il

Stopped
History |Normal

i

500m: /I

i

I
| i

|

m

(TR

Rms(G2) 478.018mA

Rms(C2) 478.669mA
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w

I Nl\ i

:

AR

Oscilloscope 81> S1.:
Test 1:

Test 2:
E / 50ms/di
VAR
Rms(C1) 106.227 V Rms(C2) 471.946mA
Rms(C3) 199.964mY
Test 3:
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External signal at low state

Tripping threshold Tripping time
Frequency Limit [Hz] Request
Detected [HZz] +0.02 Hz Detected [ms] [ms]
(1)81<S1 | 47.49 | 47.49 | 47.49 47.50 3997 4012 4004 3822 fot =
(2)81>S1 51.50 51.50 51.50 51.50 1003 1005 1000 950<t<1050

Oscilloscope 81< S1:
Test 1:

Stopped

m

T mﬂ«u\t‘w\*

1‘i‘r'\’f¢‘|\’ﬂl\ !

i
I i

‘“’W}"W?ll‘<|n‘m'\l‘|‘»\”||

I I

MM‘A

J\1'4“'JW"WI‘M’J\‘;'»’l't‘w\’t

A

mwn\l‘t"’M ’IL‘;‘>’Umuﬂ mJ«ﬂ’J‘M’I‘1‘;'»*\”1&»ﬂm’\h"

e

T I

Test 2:
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0V 5.()

1|| \ll’ M

H‘III’\wmﬂ\hﬂw'”

i ‘»’\1‘1“”

M'“»’l&‘hW\H"Wt'n‘»’xh&'n’w’ﬂw‘»ﬂ ! ”’M‘”‘”\‘" e

m‘w‘ H‘m"w‘h’w\ J‘ﬁﬁ'\‘i‘h’ﬂM‘w"M’ﬂM’»"W»’\MM’! 0 mm.m’n&'y'.’nM‘w\f,‘?M'#JtW»’w’l‘w|n 1\’\“‘0\J‘ﬂ‘ffﬂft’i’.JmW‘m

Test 3:

Oscilloscope 81> S1:
Test 1:

Test 2:
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Test 3:
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A.4.3.4 |Verification of insensitivity to the frequency derivative P
Model X1-H6K-S
Start Frequency Change End Frequency | Confirm no trip
47.550 Hz +2.5 Hzs! 51.450 Hz no trip
47.550 Hz +2.5 Hzs! 51.450 Hz no trip
Positive Frequency drift 47.550 Hz +2.5 Hzst 51.450 Hz no trip
47.550 Hz +2.5 Hzst 51.450 Hz no trip
47.550 Hz +2.5 Hzst 51.450 Hz no trip
51.450 Hz -2.5 Hzs? 47.550 Hz no trip
51.450 Hz -2.5 Hzs? 47.550 Hz no trip
Negative Frequency drift 51.450 Hz 2.5 Hzst 47.550 Hz no trip
51.450 Hz -2.5 Hzs? 47.550 Hz no trip
51.450 Hz -2.5 Hzs? 47.550 Hz no trip
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A.4.4 Verification of self-testing function

Model X1-H6K-S

Type of verification:

Detected:

Algorithm is correct Self-test process indicated in software

Result: XIP [JF [INA

Thresholds are Self-test report indicated in software

documented

Result: XIP [JF [INA

Times are documented | Self-test report indicated in software

Result: XIP [JF [INA

Procedure documented | Described in user manual on page 59

Result: XIP [JF [INA

Operation steps:
Build System

Step 1 v

ANKER SGLIX <

i - Collect Owner

< System Build Details

Create System -]

© 01 System Build 2 System Details 3

Step 2 9:41 l = -

< System Build

Connected Device

Search Device =3 Scan SN Code

+ 4devices detected Y

Power Module Power Module
Power Module Power Module
Last Step

System Name'

Installer Reference

Owner Details
First Name
Last Name
Email
Mobile
Lacation

Address

< System Build

e—o

Connected Device

Connection Password

SN: 12345678902222

Search for devices again

Last Step

(1) On the Home
screen, tap Create
System or the [icon]
icon on the top right.
(2) Go to System
Build.

(3) Input the system
and owner
information.

= - Connect Device
Connect the power
module to the Anker
SOLIX Professional
app via Bluetooth.
(1) Select the power
module from the
Bluetooth device list

2 or scan the barcode

on the power
module's label.
(2) Enter the
password located
below the barcode.
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ol = - a1 ol T -

Configure System
Network

Configure the Internet
connection using Wi-
Fi, Ethernet, or 4G.

E o ©O
Connection successful
Network WLAN 1 4G
Netwark 2
Wired Network
Step 4 o - o - Add Devices

< System Build < System Build @ Manua”y InpUt the

numbers of the power
e—©0—0—0 e—©0—0—0

modules and battery
modules.

(2) Tap Auto-Search
for Devices to search
for the devices

Add Devices Add Devices

Enter the number of devices Enter the number of devices

== Power Module [=] 1 === Power Module [=] 1

B Battery Module E] 2 B Battery Module E] 2 aUtomatlca”y.
(3) Select Next to
. . ™ ‘ ~ move on when you
( Auto-Search for Devices 2 | ( Auto-Search for Devices |
e S

will see the prompt
"Device added
successfully.” If the
detected numbers do
not match the input
numbers, restart
Auto-Search for
Power Module .

—_ Devices or change

ol the input numbers.

Unfold

Search results

Device added successfully!

Detected devices

Last Step

et “
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Step5 o o

< System Build

Update

Configure System
Step 1 9:41 -
<
Anker’'s System

01 System Build

02 System Configuration

41 il T -

System Build

Updating

&4 il T -
< System Configuration
[+}
Select Grid Code 2
me Zo !

Grid Standard Code

2 Hz
Over F y
[ Grid Tim
Server Add
Grid Power Limitat
Power Control System
PCS Limiting

941 il -

2 System Build

Update Successful

nv1.0

What's new

941 ol -

£ System Configuration

Select Grid Code
Time Zone 1D

Grid Standard Code NB/TB009

Grid Power Limitation

Power Control System

PCS Limiting

Power Grid Dispatching 4

Update Firmware
Update the firmware
to the latest version.

Select Grid Code
(1) Tap System
Configuration.

(2) Select a grid code
and time zone. Then,
enter the server
address and port
number.

(3) Set parameters for
the selected grid
code.

(3) Note the DRED is
turned on by default
(for Australia only).
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Grid Standard Code

AS-NZS 4777.2_A

AS-NZS 4777.2_B

AS-NZS 4777.2_C

Ste p 2 9:41
< System Configuration
o—O

Power On System

Power On System

Previous

oM il = (-

4 System Configuration

o

Select Grid Code
Select Grid Code

Time Zone ID*  UTC+9:30 Australia/Da... >

Grid Standard Code” AS-NZS 4777.2_A >

Overvoltage Protection 265V >
Overvoltage Protection Time 1500 ms >
Under Voltage Protection 180V >

Under Voltage Protection Time 1050 ms >

Inverter Grid Time 2232s >
Fold ~

Server Address >

Port Number >
Fold ~

Grid Power Limitation

Power Control System

PCS Limiting

Power On System

Powered On
Successfully

When the time zone is
set to Australia, select
the applicable grid
code. Please contact
your electricity grid
operator for which
region

to use.

Grid Code Region
AS-NZS 4777.2_A
Australia A

AS-NZS 4777.2_B
Australia B

AS-NZS 4777.2_C
Australia

AS-NZS 4777.2_NZ
Australia and New
Zealand

Power On System

ol T - 9:41 all T -
_ Tap the [icon] icon to
< System Configuration
power on the system.
o——©0

Pre\/ious “
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Step 3 9:41 all F -
( System Configuration
G G 0

Meter Configuration

Meter Configuration

Configure the meter address as prompted, and then
check whether the meter is correctly connected and
configured onsite.

PV-Side Meter Address 001

Grid-Side Meter Address 002

Prcv‘nus “

Perform System Test

Step 1 ave avm ave

< < System Testing < Syatem Testing

Anker's System

© 01 System Build

Systom Testing

© 02 System Configuration

03 System Testing °

On-Grid & Off-Grid Functions

- -

System Testing

(<

Systom Testing Failed

Pesaz

Configure Meter
Configure the meter
address, and then
check whether the
meters are correctly
connected and
configured onsite.

Perform System Test
(1) Tap System
Testing.

(2) Select Start to
perform the system
test. This involves
testing the wiring,
CT/meter connections,
and both on-grid and
off-grid functions.

(3) If system testing is
successful, tap Next
to proceed. If system
testing fails, follow the
on-screen
troubleshooting
instructions and tap
Retry.
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Step 2 <”‘ Systam Tosting ot ("‘“ Italy Self-Testing T ("‘" Italy Selt-Testing ot ("' Italy Self-Testing T Perform Self-TESt
o (For Italy Only)

o (1) Tap Next after the

° system test is

° Sysiem Testing Successful com pleted i
i@ (2) Enter the password

= °

[

L]

[

(2 -] Cannection Password

SN 12345678902222 -

Gne Level Under Violtage

Gme Level Over Frequency verveitage

o located below the
power module's
— barcode.

@ Two Lavels Gvarvaltage

Tiwd Lavets Ovar Froquancy

© One Level Unssr Voltage

@ Twals

© One Lavel ver

(3) Select the items to
1 % © Two Luvels Over Fraquancy 4 be teS'[ed
G = (D D (@ Tap Next to

proceed only when all
the selected items
pass. If any self-test
item fails, check and
retest the failed item.

Operation steps:
Interface of Self-Test items

Maximum voltage (59.51 Maximum voltage (59.52

9:41 all T -
£ Italy Self-Testing e
Check items Select ALl

One-level over voltage

One-level over voltage ~ Two-level over voltage
Two-level over voltage

Threshold setting value 253V Threshold setting value 2645V
One-level under voltage

Threshold setting trip time 3000 ms Threshold setting trip time 200 ms
Two-level under voltage

Threshold autotest value 229V Threshold autotest value 2285V
One-level over frequency

Threshold autotest trip time 3000 ms Threshold autotest trip time 200 ms

Two-level over frequency
Current measured voltage value  229.1V Current measured voltage value  229.1V

One-level under frequency
Autotest status Successful Autotest status Successful

Two-level under frequency

Local Signal

00 0 0 0 0 0 0 o

Remote Signal

Undervoltage (27.S1) : Undervoltage (27.S2) :
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One-level under voltage

Threshold setting value 1955V

Threshold setting trip time 1500 ms

Threshold autotest value 2295V
Threshold autotest trip time 1500 ms
Current measured voltage value  229.1V

Autotest status Successful

Maximum frequency(81>.S1

One-level over frequency

Threshold setting value

Threshold setting trip time

Threshold autotest value 49.99 Hz

Threshold autotest trip time 100 ms

Current measured frequency value 50 Hz

Autotest status Successful

Two-level under voltage
Threshold setting value 345V
Threshold setting trip time 200 ms
Threshold autotest value 2305V
Threshold autotest trip time 200 ms
Current measured voltage value  229.1V

Autotest status Successful

Minimum frequency(81<.S1

One-level under frequency
Threshold setting value
Threshold setting trip time

Threshold autotest value 50 Hz

Threshold autotest trip time 100 ms

Current measured frequency value 50 Hz

Autotest status Successful

Maximum frequency(81>.S2) :
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Two-level over frequency

Threshold setting value

Threshold setting trip time

Threshold autotest value 49.99 Hz

Threshold autotest trip time 100 ms

Current measured frequency
value

50.01 Hz

Autotest status Successful

Two-level under frequency

Threshold setting value 47.5 Hz

Threshold setting trip time 100 ms

Threshold autotest value 50 Hz

Threshold autotest trip time 100 ms

Current measured frequency
value

49.99 Hz

Autotest status Successful

supplementary information:
e The EUC has self-testing functions for all protection functions, with the right procedure.

e The required value is displayed during every test.

Minimum frequenc

Two-level over frequency

Threshold setting value 51.5 Hz

Threshold setting trip time 1000 ms

Threshold autotest value 49.99 Hz

Threshold autotest trip time 1000 ms

Current measured frequency value 50 Hz

Autotest status Successful

Two-level under frequency
Threshold setting value 47.5 Hz
Threshold setting trip time 4000 ms
Threshold autotest value 50 Hz
Threshold autotest trip time 4000 ms
Current measured frequency value 50 Hz

Autotest status Successful
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A.4.5 Single fault tolerance P
Test requirement
Input Output Test Observation

No.| component Fault (Vdc) (Vac, kW) duration

1. |R37 O-C | 530Vmp/400Voc 230V 30min The fault condition applied
(INV voltage 6kw befor the operation, After
sampling applied the fault, The inverter
circuit) can run normal. No fault code

detected. No danger, no fire.
The inverter can run normally
after recovery.

2. |R61 S-C | 530Vmp/400Vpc 230V 30min The fault condition applied after
(Drive 6kw the operation, After applied the
Resistors for fault, The inverter shut down
Boosted immeiately . Fault code’ The
IGBTS) DC current hall is faulty ’

detected, No damege,No
danger, no fire. The inverter
can run normally after recovery.

3. |R79 S-C | 530Vmp/400Voc 230V 30min The fault condition applied after
(busbar voltage 6kW the operation, After applied the
sampling fault, The inverter shuut down
Resistor) immeiately . Fault code 'The

inverter soft start is faulty ’
detected, Q1 Q2 Q3 Q5 Q6
damege. No danger, no fire.
The inverter can not run
normally after recovery. After
the test DUT comply with
Dielectric voltage-Withstand
test.

4. |R136 S-C | 530Vmp/400Vbc 230V 30min The fault condition applied
(Grid voltage 6kW befor the operation, After
sampling applied the fault, The inverter
circuit) can run normal. No fault code

detected. No danger, no fire.
The inverter can run normally
after recovery.

5. |R160 S-C | 530Vmp/400Vbc 230V 30min The fault condition applied after
(Load voltage 6kw the operation, After applied the
sampling fault, The inverter shuut down
Resistor ) immeiately . Fault code ’Load

relay fault ’ detected, No
damege. No danger, no fire.
The inverter can run normally
after recovery.

6. |R6 O-C | 530Vmp/400Vpc 230V 30min The fault condition applied after
( Resistance of 6kw the operation, After applied the
PV current fault, The inverter shuut down

sampling signal
circuit )

immeiately . Fault code 'PV
short circuit fault ' detected, No
damege. No danger, no fire.
The inverter can run normally
after recovery.
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7. |R147 O-C | 530Vmp/400Vpc 230V 30min The fault condition applied
(Resistance of 6kw befor the operation, After
Load current applied the fault, The inverter
sampling signal can run normal. No fault code
circuit) detected. No danger, no fire.

The inverter can run normally
after recovery.

8. |R131 S-C | 530Vmp/400Vpc 230V 30min The fault condition applied after
(Resistance of 6kw the operation, After applied the
Grid current fault, The inverter shuut down
sampling signal immeiately . Fault
circuit) code 'Leakage current self-test

failure " and ‘Grid R phese
under voltage fault’ detected,
No damege. No danger, no fire.
The inverter can run normally
after recovery.

9. |K1 S-C | 530Vmp/400Voc 230V 30min The fault condition applied
(Insulation 6kW befor the operation, After
Impedance applied the fault, The inverter
Detection can run normal. No fault code
Circuit Relay) detected. No danger, no fire.

The inverter can run normally
after recovery.

10. |R306 S-C | 530Vmp/400Vpc 230V 30min The fault condition applied
(Battery 6kW befor the operation, After
voltage applied the fault, The inverter
sampling can run normal. No fault code
Resistor ) detected. No danger, no fire.

The inverter can run normally
after recovery.

11. [D26 S-C | 530Vmp/400Vbc 230V 30min The fault condition applied
(Diodes in the 6kW befor the operation, After
secondary of applied the fault, The inverter
the auxiliary can run normal. No fault code
source detected. No danger, no fire.
transformer) The inverter can run normally

after recovery.

12. |C54 O-C | 530Vmp/400Voc 230V 30min The fault condition applied after
(Isolated 6kw the operation, After applied the
Communication fault, The inverter can not run
IC Power normal. No fault code detected.
Supply) No danger, no fire. The inverter

can run normally after recovery.

13. |R474 O-C | 530Vmp/400Vpc 230V 30min The fault condition applied after
(Isolates 6kw the operation, After applied the
communication fault, The inverter can not run
circuits of normal. No fault code detected.
communication No danger, no fire. The inverter
IC) can run normally after recovery.

14. |U20 O-C | 530Vmp/400Voc 230V 30min The fault condition applied after
(Isolated 6kw the operation, After applied the

Optocoupler
Power Circuit)

fault, The inverter can not run

normal. No fault code detected.
No danger, no fire. The inverter
can run normally after recovery.
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15.

K8
(Grid L phase
relay)

S-C

530Vpc/230Vac

230V

3 mins

The relay is short-circuited
before the operation, the AC
terminal is self-checked after
connecting to the grid, and the
red light on the front panel
alarms, Fault code reported
deteced 'Grid relay fault’

16.

K9
(Grid L phase
relay)

S-C

530Vpc/230Vac

230V

3 mins

The relay is short-circuited
before the operation, the AC
terminal is self-checked after
connecting to the grid, and the
red light on the front panel
alarms, Fault code reported
deteced 'Grid relay fault’

17.

K10
(Grid N phase
relay)

S-C

530Vbc/230Vac

230V

3 mins

The relay is short-circuited
before the operation, the AC
terminal is self-checked after
connecting to the grid, and the
red light on the front panel
alarms, Fault code reported
deteced 'Grid relay fault’

18.

K11
(Grid N phase
relay)

S-C

530Vbc/230Vac

230V

3 mins

The relay is short-circuited
before the operation, the AC
terminal is self-checked after
connecting to the grid, and the
red light on the front panel
alarms, Fault code reported
deteced 'Grid relay fault’

supplementary information: N/A
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A.4.6 EMC compatibility tests P
Classification of equipment Required P/F
SPI stand alone - N/A
Inverter with SPI integrated -- N/A
Inverter -- N/A
Others: -

supplementary information: See separated EMC test report no.: ENS2406110286E00101R

A.4.7 Climatic compatibility tests P
Model X1-H6K-S
Detail Notes/Test Levels Time Discretion
Dry heat +70 °C £ 2 °C 16 hours P
Damp Heat +70 °C *
Non-powered 2°C,RH=95% +3 % 4 days P
equipment Cold-30°C+2°C 16 hours P

Temperature change

3 hours + 3 hours P
-30/+70°C+2°C

Dry heat +60 °C + 2 °C 16 hours P

Damp Heat +60 °C *

2 °C, RH =95 % + 3 % 4 days P
Powered equipment
Cold -25°C +2 °C 16 hours P
Temperature change
P 9 3 hours + 3 hours P

-25/+60°C+2°C

Supplemtary information:

During the climatic tests the following must be checked. (See datasheet for clause A.4.3.1 &A.4.3.2)
- all functions;

- measuring the accuracy of tripping thresholds;

- measuring the accuracy of trip times.
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A.4.8 Insulation test P

Model X1-H6K-S
A.4.8.1 Insulation voltage test
. Breakdown
Test voltage applied between: Voltage (V)
(Yes/No)
Between live part (AC output shorted) to Ground 2120 Vd.c. Xp [CJF [CINA
Between live part (DC input shorted) to Ground 2120 Vd.c. Xp [CJF [CINA
Between live part (AC and DC input shorted) to Ground 2120 Vd.c. Xp [JF [CINA
Between_hve_ part (AC and DC input shorted) to 4240 Vd.c. KP [JF [CINA
communication port

Remark:
1. The test voltage may be applied with increasing and/or decreasing ramp voltage but the full voltage
shall be maintained for 60 s.
2. Testis performed at an ambient temperature of 20°C
3. Incase of inverter testing, level and procedure refer to EN 60146-1-1

A.4.8.2 Impulse voltage test
. Breakdown
Test voltage applied between: Voltage (V)
(Yes/No)
Between live part (AC output) to Ground 4000 V XpP [JF [INA
Between live part (DC input) to Ground 4000 V XpP [JF [INA
Between live part (AC and DC input shorted) to
communication port EEEOY P [IF [INA
Remark:
1. The impulse voltage test is performed with a voltage having a 1.2/50 us waveform (see Figure 6 of
IEC 60060-1)

2. Testis performed at an ambient temperature of 20°C
3. Levelis referred to Cl. D.2.4.7.2 and E.3.11.2 of CEI0-16 V2 as required by CEIO-21 and CEIO-16

A.4.8.3 Insulation resistance measurement test

Table: Insulation resistance measurement test

Test voltage applied between: Voltage (V) Resistance(Q) Limit
Between live part (AC output) to Ground 500 Vbc 4.1MQ >1MQ
Between live part (DC input) to Ground 500 Vbc 13560MQ >1MQ
Betvveen_ I|V(=T part (AC and DC input shorted) to 500 Voc 4123MQ >1MO
communication port
Remark:
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1. Testis performed at an ambient temperature of 20°C
2. In case of inverter testing, acceptance criteria and procedure refer to EN 60146-1-1

A.4.9 |overload capacity of voltmetric measurement circuits P

Model X1-H6K-S

Table: Test for the overload capacity of measuring circuits

Overload capacity Test duration Observation after the test
=21.3Vn 1lhour No harzard, No fire
=21.5Vn 1s No harzard, No fire

Supplemtary information:

1. The unitis not allowed to be damaged while testing. The measurement circuit must show after the
test the same values like befor the test.

2. Requirement of 1.3Vn overload is permanent. Test duration is chosen 1 hour.
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Bbis clause

&)

Bbis.3.a&b

Harmonic emission limits

P

Model

Tested on X1-H3.68K-S (with 1*battery modules:X1-B5-H), the Psumax consider as 3000W

(Battery supply only), and the Pcmax consider as 3000W in this clause test.

Tested at ambient temperature 25+5°C, discharge mode

Frequency [Hz] 50.0 Nominal power [W] 3680
e sooo | Meimun chargepouer
P/ Psmax
Seran, N 33% Pswmax 66% Psmax ‘ 100% Psmax Limits [A]
Ih [A]
L1 L1 L1

1 4.258 8.745 13.218 -

2 0.011 0.011 0.013 1.080
3 0.047 0.102 0.099 2.300
4 0.007 0.006 0.006 0.430
5 0.153 0.156 0.163 1.140
6 0.007 0.006 0.006 0.300
7 0.070 0.075 0.072 0.770
8 0.005 0.005 0.006 0.230
9 0.012 0.043 0.046 0.400
10 0.005 0.006 0.006 0.180
11 0.017 0.016 0.019 0.330
12 0.006 0.006 0.006 0.150
13 0.026 0.007 0.009 0.210
14 0.006 0.006 0.006 0.130
15 0.031 0.010 0.008 0.150
16 0.006 0.007 0.007 0.120
17 0.038 0.017 0.012 0.130
18 0.008 0.008 0.008 0.100
19 0.038 0.022 0.015 0.120
20 0.007 0.007 0.007 0.090
21 0.034 0.022 0.014 0.110
22 0.008 0.009 0.009 0.080
23 0.027 0.022 0.010 0.100
24 0.006 0.006 0.006 0.080
25 0.021 0.023 0.011 0.090
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26 0.006 0.005 0.006 0.070
27 0.016 0.025 0.010 0.080
28 0.006 0.005 0.006 0.070
29 0.012 0.025 0.010 0.080
30 0.006 0.005 0.006 0.060
31 0.013 0.024 0.009 0.070
32 0.006 0.005 0.006 0.060
33 0.016 0.023 0.008 0.070
34 0.006 0.005 0.005 0.050
35 0.019 0.022 0.008 0.060
36 0.005 0.005 0.006 0.050
37 0.023 0.021 0.008 0.060
38 0.005 0.005 0.006 0.050
39 0.025 0.020 0.009 0.060
40 0.005 0.005 0.006 0.050
Supplementary information:
33% 66% 100%
L1 L2 L3 L1 L2 L3 L1 L2 L3
Vrms (Vac) 230.8 - - 230.7 - - 230.4 - -
Arms (Anc) 4.84 - - 9.05 - - 13.41 - -
Watt (W) 988 2023 3046
Frequency (Hz) 50.00 50.00 50.00
THD(%) 3.87 2.07 1.33
Test performed in compliance with EN 61000-3-2.
Tested at ambient temperature -25+2°C, discharge mode
Frequency [Hz] 50.0 Nominal power [W] 3680
Mt | e | Mesmamcagspoue
P/ Psmax
Carmon. Nr 33% Pswax 66% Pswvax | 100% Psmax a——
Ih [A]
L1 L1 L1
1 4.302 8.628 13.053 -
2 0.014 0.014 0.016 1.080
3 0.062 0.058 0.062 2.300
4 0.009 0.008 0.008 0.430
5 0.153 0.229 0.230 1.140
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6 0.008 0.011 0.008 0.300
7 0.071 0.115 0.114 0.770
8 0.006 0.009 0.006 0.230
9 0.015 0.065 0.068 0.400
10 0.006 0.011 0.007 0.180
11 0.017 0.029 0.028 0.330
12 0.006 0.009 0.007 0.150
13 0.026 0.016 0.013 0.210
14 0.007 0.007 0.007 0.130
15 0.030 0.020 0.007 0.150
16 0.007 0.011 0.007 0.120
17 0.038 0.029 0.013 0.130
18 0.009 0.012 0.009 0.100
19 0.039 0.040 0.018 0.120
20 0.007 0.009 0.008 0.090
21 0.036 0.044 0.021 0.110
22 0.008 0.010 0.009 0.080
23 0.027 0.039 0.016 0.100
24 0.007 0.013 0.008 0.080
25 0.020 0.040 0.016 0.090
26 0.007 0.006 0.008 0.070
27 0.014 0.038 0.015 0.080
28 0.007 0.009 0.008 0.070
29 0.009 0.039 0.016 0.080
30 0.007 0.006 0.009 0.060
31 0.010 0.041 0.015 0.070
32 0.007 0.009 0.009 0.060
33 0.015 0.038 0.016 0.070
34 0.007 0.013 0.009 0.050
35 0.020 0.038 0.016 0.060
36 0.007 0.008 0.009 0.050
37 0.024 0.035 0.015 0.060
38 0.008 0.013 0.011 0.050
39 0.029 0.045 0.020 0.060
40 0.008 0.005 0.011 0.050

Supplementary information:
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33% 66% 100%
L1 L2 L3 L1 L2 L3 L1 L2 L3
Vrms (Vac) 230.2 - - 230.0 - - 230.0 - -
Arms (Aac) 4.9 - - 8.9 - - 13.2 - -
Watt (W) 993 1986 3005
Frequency (Hz) 50.00 50.00 50.00
THD(%) 3.94 2.89 1.78
Test performed in compliance with EN 61000-3-2.
Tested at ambient temperature 60+2°C, discharge mode
Frequency [Hz] 50.0 Nominal power [W] 3680
M:)v(;ivr\z_:‘urnlﬁD ;:iirE\?\;]ge 3000 MaximquCMir;a[:/g\);]-:‘ power 3000
P/ Psmax
Carmon. Ny 33% Psmax 66% Psmax | 100% Pswax Limits [A]
Ih [A]
L1 L1 L1
1 4.301 8.628 13.052 -
2 0.013 0.014 0.017 1.080
3 0.062 0.057 0.061 2.300
4 0.009 0.007 0.007 0.430
5 0.153 0.228 0.230 1.140
6 0.007 0.007 0.008 0.300
7 0.071 0.116 0.114 0.770
8 0.006 0.006 0.006 0.230
9 0.015 0.064 0.068 0.400
10 0.006 0.007 0.007 0.180
11 0.017 0.029 0.028 0.330
12 0.006 0.007 0.007 0.150
13 0.026 0.017 0.013 0.210
14 0.007 0.007 0.007 0.130
15 0.030 0.022 0.007 0.150
16 0.007 0.007 0.007 0.120
17 0.038 0.029 0.012 0.130
18 0.008 0.009 0.010 0.100
19 0.040 0.033 0.019 0.120
20 0.007 0.008 0.008 0.090
21 0.036 0.037 0.021 0.110
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22 0.009 0.010 0.009 0.080
23 0.026 0.037 0.016 0.100
24 0.007 0.008 0.008 0.080
25 0.020 0.038 0.016 0.090
26 0.007 0.009 0.008 0.070
27 0.014 0.039 0.015 0.080
28 0.007 0.009 0.009 0.070
29 0.009 0.040 0.016 0.080
30 0.007 0.009 0.009 0.060
31 0.010 0.038 0.015 0.070
32 0.008 0.009 0.009 0.060
33 0.015 0.038 0.016 0.070
34 0.008 0.010 0.009 0.050
35 0.020 0.038 0.016 0.060
36 0.008 0.010 0.010 0.050
37 0.024 0.037 0.015 0.060
38 0.008 0.011 0.011 0.050
39 0.029 0.036 0.020 0.060
40 0.008 0.011 0.011 0.050
Supplementary information:
33% 66% 100%
L1 L2 L3 L1 L2 L3 L1 L2 L3
Vrms (Vac) 230.2 - - 230.0 - - 230.0 - -
Arms (Aac) 4.9 - - 8.9 - - 13.2 - -
Watt (W) 992 1986 3004
Frequency (Hz) 50.00 50.00 50.00
THD(%) 4.03 2.88 1.78
Test performed in compliance with EN 61000-3-2.
Tested at ambient temperature 25+5°C, charge mode
Frequency [Hz] 50.0 Nominal power [W] 3680
i oo | Maxmu hirge poe
P/ Pcmax
Carmon. Nr 33% Pcuax 66% Pcuax | 100% Pcwmax a——
Ih [A]
L1 L1 L1
1 4.671 9.079 13.496 -
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&)

2 0.007 0.009 0.014 1.080
3 0.049 0.082 0.069 2.300
4 0.005 0.005 0.005 0.430
5 0.128 0.157 0.157 1.140
6 0.007 0.006 0.006 0.300
7 0.065 0.076 0.079 0.770
8 0.005 0.005 0.005 0.230
9 0.072 0.026 0.034 0.400
10 0.006 0.006 0.005 0.180
11 0.053 0.006 0.008 0.330
12 0.006 0.006 0.006 0.150
13 0.023 0.019 0.012 0.210
14 0.006 0.006 0.005 0.130
15 0.009 0.024 0.018 0.150
16 0.006 0.005 0.005 0.120
17 0.015 0.027 0.022 0.130
18 0.007 0.007 0.007 0.100
19 0.016 0.027 0.024 0.120
20 0.007 0.007 0.007 0.090
21 0.020 0.025 0.022 0.110
22 0.007 0.007 0.006 0.080
23 0.026 0.019 0.019 0.100
24 0.007 0.006 0.006 0.080
25 0.029 0.016 0.017 0.090
26 0.007 0.006 0.007 0.070
27 0.027 0.013 0.015 0.080
28 0.006 0.006 0.006 0.070
29 0.026 0.010 0.013 0.080
30 0.007 0.006 0.006 0.060
31 0.027 0.009 0.013 0.070
32 0.006 0.006 0.006 0.060
33 0.031 0.007 0.012 0.070
34 0.006 0.006 0.006 0.050
35 0.035 0.007 0.011 0.060
36 0.007 0.007 0.007 0.050
37 0.035 0.007 0.012 0.060
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38 0.007 0.007 0.007 0.050
39 0.032 0.009 0.012 0.060
40 0.007 0.007 0.007 0.050
Supplementary information:
33% 66% 100%
L1 L2 L3 L1 L2 L3 L1 L2 L3
Vrms (Vac) 229.9 - - 230.4 - - 229.9 - -
Arms (Aac) 5.26 - - 9.44 - - 13.74 - -
Watt (W) -1071 -2095 -3106
Frequency (Hz) 50.00 50.00 50.00
THD(%) 3.55 1.87 1.23
Test performed in compliance with EN 61000-3-2.
Tested at ambient temperature -25+2°C, charge mode
Frequency [Hz] 50.0 Nominal power [W] 3680
P/ Pcmax
Larmon. NI 33% Pcmax 66% Pcuax | 100% Pcwmax P
Ih [A]
L1 L1 L1
1 4.352 8.659 13.082 -
2 0.007 0.010 0.017 1.080
3 0.047 0.082 0.093 2.300
4 0.006 0.006 0.007 0.430
5 0.126 0.213 0.236 1.140
6 0.007 0.006 0.006 0.300
7 0.072 0.092 0.117 0.770
8 0.006 0.006 0.006 0.230
9 0.079 0.026 0.054 0.400
10 0.006 0.007 0.006 0.180
11 0.051 0.054 0.014 0.330
12 0.007 0.007 0.006 0.150
13 0.019 0.053 0.013 0.210
14 0.007 0.007 0.007 0.130
15 0.018 0.040 0.023 0.150
16 0.008 0.007 0.007 0.120
17 0.020 0.025 0.031 0.130
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18 0.008 0.009 0.009 0.100
19 0.026 0.024 0.034 0.120
20 0.008 0.008 0.008 0.090
21 0.029 0.028 0.034 0.110
22 0.009 0.009 0.009 0.080
23 0.028 0.028 0.028 0.100
24 0.008 0.008 0.008 0.080
25 0.030 0.029 0.025 0.090
26 0.008 0.009 0.008 0.070
27 0.027 0.028 0.024 0.080
28 0.008 0.009 0.009 0.070
29 0.031 0.023 0.024 0.080
30 0.008 0.010 0.009 0.060
31 0.037 0.018 0.022 0.070
32 0.009 0.011 0.010 0.060
33 0.042 0.013 0.022 0.070
34 0.009 0.011 0.011 0.050
35 0.041 0.011 0.022 0.060
36 0.009 0.011 0.011 0.050
37 0.038 0.012 0.019 0.060
38 0.009 0.011 0.012 0.050
39 0.035 0.019 0.024 0.060
40 0.008 0.011 0.011 0.050
Supplementary information:
33% 66% 100%
L1 L2 L3 L1 L2 L3 L1 L2 L3
Vrms (Vac) 229.8 - - 229.9 - - 229.8 - -
Arms (Aac) 5.0 - - 8.9 - - 13.2 - -
Watt (W) -997 -1988 -3004
Frequency (Hz) 50.00 50.00 50.00
THD(%) 4.06 2.61 1.90
Test performed in compliance with EN 61000-3-2.
Tested at ambient temperature 60+2°C, charge mode
Frequency [Hz] 50.0 Nominal power [W] 3680
i oo | Maxmu hirge poer
Harmon. Nr. P/ Pcmax Limits [A]
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&)

33% Pcmax 66% Pcmax 100% Pcmax
Ih [A]
L1 L1 L1

1 4.352 8.656 13.083 -

2 0.006 0.010 0.016 1.080
3 0.047 0.082 0.094 2.300
4 0.006 0.007 0.007 0.430
5 0.126 0.213 0.237 1.140
6 0.007 0.007 0.006 0.300
7 0.072 0.092 0.118 0.770
8 0.006 0.006 0.006 0.230
9 0.079 0.026 0.056 0.400
10 0.006 0.007 0.007 0.180
11 0.051 0.053 0.015 0.330
12 0.007 0.007 0.007 0.150
13 0.020 0.053 0.012 0.210
14 0.007 0.007 0.007 0.130
15 0.018 0.040 0.023 0.150
16 0.008 0.007 0.007 0.120
17 0.020 0.025 0.031 0.130
18 0.009 0.009 0.009 0.100
19 0.026 0.024 0.034 0.120
20 0.008 0.008 0.008 0.090
21 0.028 0.028 0.034 0.110
22 0.008 0.010 0.009 0.080
23 0.028 0.028 0.028 0.100
24 0.008 0.008 0.008 0.080
25 0.030 0.028 0.026 0.090
26 0.008 0.009 0.009 0.070
27 0.028 0.028 0.024 0.080
28 0.008 0.009 0.009 0.070
29 0.031 0.023 0.024 0.080
30 0.008 0.009 0.009 0.060
31 0.037 0.017 0.022 0.070
32 0.009 0.011 0.010 0.060
33 0.042 0.013 0.022 0.070
34 0.009 0.011 0.010 0.050
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35 0.042 0.011 0.022 0.060
36 0.009 0.012 0.010 0.050
37 0.038 0.013 0.019 0.060
38 0.009 0.012 0.012 0.050
39 0.035 0.019 0.024 0.060
40 0.008 0.011 0.012 0.050
Supplementary information:
33% 66% 100%
L1 L2 L3 L1 L2 L3 L1 L2 L3
Vrms (Vac) 229.8 - - 229.9 - - 229.8 - -
Arms (Aac) 5.0 - - 8.9 - - 13.2 - -
Watt (W) -997 -1987 -3004
Frequency (Hz) 50.00 50.00 50.00
THD(%) 4.06 2.61 1.91
Test performed in compliance with EN 61000-3-2.
Model Tested on X1-H6K-S (with 1*battery modules: X1-B5-H), the Psmax consider as 3000W
(Battery supply only), and the Pcvax consider as 3000W in this clause test.
Tested at ambient temperature 25+5°C, discharge mode
Frequency [Hz] 50.0 Nominal power [W] 6000
el soco | Maimun hasg poer
P/ Psmax
Crmon. N 33% Pswiax 66% Pswiax | 100% Pswax o
Ih/Iref [%]
L1 L1 L1
2 0.042 0.042 0.050 8
3 0.164 0.391 0.387 21.6
4 0.029 0.022 0.024 4
5 0.593 0.601 0.624 10.7
6 0.027 0.022 0.022 2.67
7 0.265 0.289 0.277 7.2
8 0.021 0.021 0.021 2
9 0.049 0.164 0.178 3.8
10 0.022 0.022 0.023 1.6
11 0.065 0.062 0.074 3.1
12 0.024 0.023 0.022 1.33
13 0.100 0.027 0.035 2
14 0.025 0.024 0.024 -
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15 0.115 0.036 0.030 -
16 0.025 0.025 0.026 -
17 0.143 0.067 0.045 -
18 0.030 0.031 0.030 -
19 0.147 0.084 0.055 -
20 0.025 0.025 0.026 -
21 0.133 0.084 0.052 -
22 0.031 0.032 0.036 -
23 0.105 0.084 0.040 -
24 0.022 0.022 0.023 -
25 0.080 0.090 0.041 -
26 0.023 0.021 0.022 -
27 0.059 0.095 0.039 -
28 0.022 0.020 0.021 -
29 0.044 0.098 0.037 -
30 0.022 0.020 0.021 -
31 0.049 0.093 0.034 -
32 0.022 0.021 0.021 -
33 0.061 0.089 0.029 -
34 0.022 0.020 0.021 -
35 0.074 0.086 0.029 -
36 0.021 0.020 0.021 -
37 0.089 0.081 0.030 -
38 0.020 0.021 0.022 -
39 0.097 0.076 0.032 -
40 0.019 0.019 0.021 -
THC/Iref 0.776 0.855 0.829 23
PWHC/Iref 1.771 1.644 0.837 23
Test performed in compliance with EN 61000-3-12.
Tested at ambient temperature -25+2°C, discharge mode
Frequency [Hz] 50.0 Nominal power [W] 6000
Mumdscige | ao | Mamncharge pove
P/ Psmax
Carmon. Nr 33% Pswax | 66% Pswvax | 100% Psmax (e
Ih/Iref [%0]
L1 | L1 | L1
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2 0.049 0.049 0.059 8
3 0.237 0.221 0.240 21.6
4 0.035 0.031 0.029 4
5 0.587 0.878 0.885 10.7
6 0.029 0.028 0.032 2.67
7 0.275 0.445 0.438 7.2
8 0.023 0.026 0.022 2
9 0.058 0.245 0.261 3.8
10 0.023 0.028 0.026 1.6
11 0.065 0.111 0.107 3.1
12 0.025 0.028 0.025 1.33
13 0.098 0.066 0.051 2
14 0.027 0.028 0.027 -
15 0.116 0.084 0.029 -
16 0.028 0.028 0.027 -
17 0.146 0.111 0.048 -
18 0.031 0.037 0.034 -
19 0.152 0.129 0.072 -
20 0.026 0.030 0.029 -
21 0.137 0.144 0.080 -
22 0.034 0.036 0.038 -
23 0.102 0.143 0.063 -
24 0.026 0.033 0.033 -
25 0.076 0.146 0.060 -
26 0.027 0.033 0.033 -
27 0.052 0.150 0.060 -
28 0.029 0.034 0.034 -
29 0.035 0.155 0.062 -
30 0.028 0.034 0.034 -
31 0.041 0.148 0.057 -
32 0.029 0.036 0.036 -
33 0.057 0.149 0.061 -
34 0.030 0.037 0.036 -
35 0.077 0.147 0.062 -
36 0.031 0.038 0.037 -
37 0.093 0.141 0.057 -
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38 0.032 0.042 0.042 -
39 0.110 0.140 0.077 -
40 0.029 0.042 0.040 -
THC/Iref 0.800 1.170 1.090 23
PWHC/Iref 1.836 2.746 1.364 23
Test performed in compliance with EN 61000-3-12.
Tested at ambient temperature 60+2°C, discharge mode
Frequency [Hz] 50.0 Nominal power [W] 6000
N aovier Pauss M) 3000 o 3000
P/ Psmax
Carmon. NI 33% Pswiax 66% Pswiax | 100% Pswmax s
Ih/Iref [%]
L1 L1 L1
2 0.048 0.053 0.065 8
3 0.237 0.219 0.236 21.6
4 0.034 0.029 0.028 4
5 0.587 0.877 0.883 10.7
6 0.030 0.028 0.033 2.67
7 0.274 0.445 0.438 7.2
8 0.023 0.024 0.022 2
9 0.058 0.246 0.261 3.8
10 0.023 0.026 0.026 1.6
11 0.066 0.112 0.108 3.1
12 0.024 0.027 0.025 1.33
13 0.099 0.066 0.051 2
14 0.026 0.027 0.027 -
15 0.117 0.083 0.029 -
16 0.028 0.028 0.027 -
17 0.146 0.110 0.048 -
18 0.034 0.035 0.035 -
19 0.153 0.130 0.071 -
20 0.025 0.030 0.029 -
21 0.138 0.145 0.082 -
22 0.031 0.037 0.036 -
23 0.102 0.142 0.064 -
24 0.026 0.033 0.032 -
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25 0.077 0.145 0.061 -
26 0.027 0.033 0.033 -
27 0.052 0.149 0.060 -
28 0.027 0.034 0.034 -
29 0.034 0.154 0.063 -
30 0.028 0.035 0.034 -
31 0.040 0.147 0.057 -
32 0.029 0.036 0.035 -
33 0.057 0.148 0.060 -
34 0.029 0.037 0.036 -
35 0.077 0.147 0.062 -
36 0.030 0.038 0.037 -
37 0.094 0.141 0.056 -
38 0.030 0.045 0.045 -
39 0.110 0.141 0.080 -
40 0.030 0.042 0.040 -
THC/Iref 0.800 1.169 1.088 23
PWHC/Iref 1.840 2.739 1.372 23
Test performed in compliance with EN 61000-3-12.
Tested at ambient temperature 25+5°C, charge mode
Frequency [Hz] 50.0 Nominal power [W] 6000
Mt | e | Mesmamcagspoue
P/ Pcmax
Carmon. NI 33% Pcuax 66% Pcuax | 100% Pcwmax (g
Ih/Iref [%]
L1 L1 L1
2 0.029 0.033 0.051 8
3 0.193 0.309 0.260 21.6
4 0.020 0.020 0.019 4
5 0.491 0.605 0.602 10.7
6 0.026 0.024 0.022 2.67
7 0.250 0.294 0.305 7.2
8 0.021 0.021 0.021 2
S 0.277 0.100 0.129 3.8
10 0.021 0.022 0.021 1.6
11 0.201 0.025 0.032 3.1
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12 0.024 0.023 0.022 1.33
13 0.088 0.072 0.047 2
14 0.023 0.022 0.021 -
15 0.036 0.094 0.069 -
16 0.023 0.021 0.021 -
17 0.057 0.105 0.085 -
18 0.027 0.026 0.028 -
19 0.062 0.104 0.092 -
20 0.026 0.025 0.026 -
21 0.079 0.092 0.085 -
22 0.026 0.027 0.025 -
23 0.101 0.074 0.073 -
24 0.026 0.024 0.024 -
25 0.112 0.061 0.068 -
26 0.026 0.024 0.026 -
27 0.102 0.051 0.059 -
28 0.026 0.024 0.024 -
29 0.098 0.039 0.052 -
30 0.026 0.024 0.024 -
31 0.103 0.034 0.052 -
32 0.024 0.023 0.024 -
33 0.120 0.027 0.046 -
34 0.025 0.023 0.025 -
35 0.137 0.028 0.042 -
36 0.027 0.026 0.026 -
37 0.132 0.029 0.045 -
38 0.027 0.028 0.027 -
39 0.121 0.036 0.045 -
40 0.027 0.028 0.027 -
THC/Iref 0.782 0.795 0.781 23
PWHC/Iref 2.078 1.202 1.234 23
Test performed in compliance with EN 61000-3-12.
Tested at ambient temperature -25+2°C, charge mode
Frequency [Hz] 50.0 Nominal power [W] 6000
i oo | Maimin hasg e
Harmon. Nr. P/ Pcmax Limits [%0]
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33% Pcwmax 66% Pcwax | 100% Pcwax
In/Iref [%]
L1 L1 L1
2 0.024 0.039 0.064 8
3 0.182 0.313 0.357 21.6
4 0.022 0.022 0.026 4
5 0.486 0.820 0.910 10.7
6 0.029 0.025 0.022 2.67
7 0.276 0.352 0.451 7.2
8 0.023 0.024 0.024 2
9 0.303 0.098 0.207 3.8
10 0.024 0.025 0.025 1.6
11 0.196 0.207 0.055 3.1
12 0.026 0.027 0.026 1.33
13 0.075 0.202 0.050 2
14 0.028 0.027 0.027 -
15 0.068 0.156 0.090 -
16 0.029 0.028 0.027 -
17 0.076 0.098 0.120 -
18 0.035 0.034 0.035 -
19 0.097 0.093 0.134 -
20 0.031 0.030 0.029 -
21 0.111 0.109 0.133 -
22 0.033 0.037 0.036 -
23 0.109 0.108 0.109 -
24 0.030 0.032 0.031 -
25 0.114 0.110 0.098 -
26 0.031 0.034 0.032 -
27 0.106 0.107 0.094 -
28 0.031 0.034 0.033 -
29 0.118 0.089 0.093 -
30 0.032 0.036 0.036 -
31 0.144 0.066 0.084 -
32 0.033 0.039 0.039 -
33 0.162 0.051 0.087 -
34 0.033 0.043 0.042 -
35 0.159 0.044 0.085 -
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36 0.033 0.045 0.041 -
37 0.146 0.048 0.073 -
38 0.032 0.047 0.042 -
39 0.134 0.074 0.094 -
40 0.032 0.044 0.043 -
THC/Iref 0.832 1.061 1.168 23
PWHC/Iref 2.485 1.787 1.965 23
Test performed in compliance with EN 61000-3-12.
Tested at ambient temperature 60+2°C, charge mode
Frequency [Hz] 50.0 Nominal power [W] 6000
N aovier Pauss M) 3000 o 3000
P/ Pcmax
Larmon. NI 33% Pcwmax 66% Pcwax | 100% Pcmax s
Ih/Iref [%]
L1 L1 L1
2 0.026 0.037 0.063 8
3 0.182 0.316 0.362 21.6
4 0.022 0.025 0.028 4
5 0.486 0.820 0.912 10.7
6 0.028 0.027 0.024 2.67
7 0.275 0.355 0.455 7.2
8 0.022 0.024 0.025 2
9 0.302 0.099 0.215 3.8
10 0.023 0.025 0.027 1.6
11 0.196 0.206 0.060 3.1
12 0.025 0.026 0.028 1.33
13 0.074 0.202 0.047 2
14 0.027 0.026 0.028 -
15 0.068 0.156 0.088 -
16 0.029 0.029 0.028 -
17 0.076 0.097 0.118 -
18 0.035 0.037 0.035 -
19 0.097 0.091 0.130 -
20 0.030 0.032 0.029 -
21 0.111 0.108 0.129 -
22 0.032 0.037 0.037 -
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23 0.109 0.108 0.108 -
24 0.030 0.031 0.031 -
25 0.115 0.110 0.098 -

26 0.031 0.033 0.033 -
27 0.106 0.106 0.094 -

28 0.030 0.034 0.033 -
29 0.118 0.090 0.092 -

30 0.031 0.038 0.035 -
31 0.143 0.067 0.083 -
32 0.032 0.041 0.039 -
33 0.161 0.051 0.087 -
34 0.033 0.043 0.042 -
35 0.160 0.043 0.086 -
36 0.033 0.043 0.042 -
37 0.147 0.045 0.074 -
38 0.033 0.043 0.042 -
39 0.132 0.075 0.095 -
40 0.032 0.044 0.043 -
THC/Iref 0.831 1.063 1.174 23
PWHC/Iref 2.482 1.783 1.955 23

Test performed in compliance with EN 61000-3-12.

Model

Tested on X1-H6K-S (with 6*battery modules: X1-B30-HC), the Psmax consider as 6000W
(Battery supply only), and the Pcmax consider as 6000W in this clause test.

Tested at ambient temperature 25 +5 °C, discharge mode

Frequency [Hz] 50.0 Nominal power [W] 6000
Maximum discharge Maximum charge power
power Pswax [W] 6000 Pcmax [W] 6000
P/ Psmax
33% Psmax 66% Psmax ‘ 100% Psmax _
Harmon. Nr. Limits [%]
Ih/Iref [%]
L1 L1 L1
2 0.032 0.041 0.052 8
3 0.362 0.371 0.309 21.6
4 0.028 0.019 0.031 4
5 0.591 0.602 0.588 10.7
6 0.024 0.023 0.028 2.67
7 0.296 0.280 0.240 7.2
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8 0.023 0.022 0.025 2
9 0.163 0.197 0.192 3.8
10 0.023 0.025 0.025 1.6
11 0.060 0.077 0.058 3.1
12 0.023 0.024 0.024 1.33
13 0.025 0.048 0.035 2
14 0.023 0.022 0.023 -
15 0.035 0.041 0.036 -
16 0.024 0.023 0.023 -
17 0.066 0.048 0.057 -
18 0.026 0.025 0.026 -
19 0.081 0.055 0.072 -
20 0.023 0.024 0.026 -
21 0.082 0.053 0.061 -
22 0.028 0.031 0.031 -
23 0.083 0.045 0.050 -
24 0.022 0.022 0.023 -
25 0.090 0.039 0.049 -
26 0.022 0.021 0.022 -
27 0.094 0.035 0.045 -
28 0.020 0.021 0.022 -
29 0.097 0.031 0.049 -
30 0.020 0.019 0.022 -
31 0.091 0.030 0.040 -
32 0.019 0.020 0.021 -
33 0.088 0.035 0.041 -
34 0.019 0.020 0.022 -
35 0.083 0.032 0.042 -
36 0.018 0.019 0.022 -
37 0.078 0.033 0.034 -
38 0.020 0.022 0.023 -
39 0.073 0.043 0.043 -
40 0.018 0.020 0.023 -
THC/Iref 0.834 0.811 0.765 23
PWHC/Iref 1.611 0.850 0.991 23

Test performed in compliance with EN 61000-3-12.
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Tested at ambient temperature -25 +2 °C, discharge mode

Frequency [Hz] 50.0 Nominal power [W] 6000
Mgéivryeurn; gh;i;;?\?\;]ge 6000 Maximupn;Mir;a[(/g\j;]e power 6000
P/ Psmax
Carmon. Ny 33% Psmax 66% Psmax | 100% Psmax s
In/Iref [%]
L1 L1 L1

2 0.049 0.075 0.073 8
3 0.224 0.309 0.462 21.6
4 0.031 0.033 0.037 4
5 0.878 0.890 0.859 10.7
6 0.029 0.029 0.027 2.67
7 0.445 0.431 0.430 7.2
8 0.026 0.022 0.025 2
9 0.243 0.282 0.258 3.8
10 0.028 0.025 0.022 1.6
11 0.110 0.109 0.111 3.1
12 0.028 0.023 0.026 1.33
13 0.066 0.065 0.038 2
14 0.028 0.024 0.023 -
15 0.084 0.034 0.025 -
16 0.028 0.025 0.026 -
17 0.110 0.041 0.056 -
18 0.037 0.033 0.035 -
19 0.129 0.067 0.068 -
20 0.031 0.027 0.027 -
21 0.144 0.070 0.082 -
22 0.037 0.035 0.035 -
23 0.142 0.044 0.048 -
24 0.032 0.030 0.030 -
25 0.146 0.039 0.052 -
26 0.033 0.031 0.030 -
27 0.149 0.031 0.041 -
28 0.034 0.031 0.030 -
29 0.154 0.031 0.036 -
30 0.035 0.032 0.031 -
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31 0.146 0.033 0.037 -
32 0.036 0.033 0.032 -
33 0.148 0.037 0.039 -
34 0.036 0.033 0.034 -
35 0.146 0.041 0.041 -
36 0.037 0.034 0.036 -
37 0.141 0.047 0.049 -
38 0.042 0.043 0.039 -
39 0.141 0.076 0.074 -
40 0.042 0.038 0.039 -
THC/Iref 1.169 1.106 1.130 23
PWHC/Iref 2.735 1.114 1.170 23
Test performed in compliance with EN 61000-3-12.
Tested at ambient temperature 60 +2 °C, discharge mode
Frequency [Hz] 50.0 Nominal power [W] 6000
¥ aovier Pauss M) 6000 o 5000
P/ Psmax
Carmon. Ny 33% Pswax 66% Psmax | 100% Pswiax Limis 24
Ih/Iref [%]
L1 L1 L1
2 0.053 0.075 0.072 8
3 0.221 0.304 0.458 21.6
4 0.028 0.032 0.035 4
5 0.876 0.888 0.856 10.7
6 0.027 0.032 0.029 2.67
7 0.445 0.431 0.431 7.2
8 0.024 0.022 0.024 2
9 0.245 0.281 0.256 3.8
10 0.026 0.025 0.022 1.6
11 0.111 0.108 0.110 3.1
12 0.027 0.023 0.026 1.33
13 0.065 0.064 0.037 2
14 0.027 0.024 0.023 -
15 0.083 0.035 0.027 -
16 0.028 0.025 0.026 -
17 0.110 0.043 0.059 -
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18 0.036 0.033 0.035 -
19 0.131 0.068 0.068 -
20 0.030 0.026 0.027 -
21 0.147 0.070 0.083 -
22 0.036 0.036 0.034 -
23 0.143 0.046 0.051 -
24 0.032 0.030 0.030 -
25 0.146 0.040 0.054 -
26 0.032 0.031 0.030 -
27 0.149 0.032 0.045 -
28 0.034 0.031 0.030 -
29 0.155 0.032 0.038 -
30 0.035 0.031 0.031 -
31 0.147 0.032 0.040 -
32 0.036 0.032 0.032 -
33 0.148 0.037 0.041 -
34 0.037 0.033 0.033 -
35 0.147 0.041 0.043 -
36 0.039 0.034 0.035 -
37 0.141 0.047 0.051 -
38 0.042 0.042 0.041 -
39 0.141 0.075 0.075 -
40 0.042 0.037 0.041 -
THC/Iref 1.169 1.102 1.127 23
PWHC/Iref 2.747 1.112 1.202 23
Test performed in compliance with EN 61000-3-12.
Tested at ambient temperature 25 +5 °C,charge mode
Frequency [Hz] 50.0 Nominal power [W] 6000
Mumdscige | oo | Masmncharge pove
P/ Pcmax
T 33% Pcmax 66% Pcmax 100% Pcwmax Limits [96]
Ih/Iref [%]
L1 L1 L1
2 0.031 0.073 0.108 8
3 0.316 0.212 0.098 21.6
4 0.019 0.020 0.021 4

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
+CEl 0-21:2022/V2:2024

Report N0:64.290.24.30714.01

Rev.: 00

Date: 2024-07-23

Page: 186 of 305

Telephone : +86 20 38320668
Telefax : +86 20 38320478

www.tuvsud.com

TUV SUD Certification and Testing (China) Co., Ltd.

Guangzhou Branch

5F&8F East, Communication Building, No.163 Pingyun
Road, Huangpu Ave. West, Guangzhou 510656, China



http://www.tuvsud.com/

5 0.606 0.609 0.566 10.7
6 0.021 0.024 0.022 2.67
7 0.292 0.294 0.300 7.2
8 0.019 0.022 0.021 2
9 0.101 0.126 0.115 3.8
10 0.020 0.021 0.022 1.6
11 0.023 0.039 0.031 3.1
12 0.021 0.023 0.022 1.33
13 0.070 0.038 0.044 2
14 0.020 0.023 0.022 -
15 0.092 0.069 0.071 -
16 0.020 0.022 0.021 -
17 0.105 0.091 0.082 -
18 0.026 0.027 0.026 -
19 0.105 0.093 0.097 -
20 0.025 0.027 0.026 -
21 0.093 0.090 0.098 -
22 0.024 0.027 0.026 -
23 0.073 0.082 0.090 -
24 0.024 0.024 0.025 -
25 0.062 0.076 0.093 -
26 0.025 0.026 0.026 -
27 0.052 0.072 0.083 -
28 0.023 0.025 0.026 -
29 0.040 0.066 0.076 -
30 0.023 0.025 0.026 -
31 0.036 0.063 0.077 -
32 0.023 0.026 0.025 -
33 0.028 0.055 0.069 -
34 0.023 0.026 0.027 -
35 0.026 0.057 0.067 -
36 0.025 0.028 0.029 -
37 0.028 0.057 0.073 -
38 0.025 0.030 0.030 -
39 0.035 0.058 0.071 -
40 0.026 0.031 0.029 -
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THC/Iref 0.798 0.778 0.739 23
PWHC/Iref 1.239 1.427 1.580 23
Test performed in compliance with EN 61000-3-12.
Tested at ambient temperature -25 +2 °C, charge mode
Frequency [Hz] 50.0 Nominal power [W] 6000
P/ Pcmax
Carmon. Nr 33% Pcwvax 66% Pcwvax | 100% Pcmax Limits [34]
Ih/Iref [%]
L1 L1 L1
2 0.039 0.083 0.131 8
3 0.313 0.404 0.573 21.6
4 0.023 0.025 0.028 4
5 0.819 0.912 0.871 10.7
6 0.025 0.023 0.029 2.67
7 0.353 0.449 0.449 7.2
8 0.024 0.025 0.026 2
9 0.098 0.209 0.197 3.8
10 0.025 0.025 0.026 1.6
11 0.206 0.073 0.063 3.1
12 0.026 0.027 0.028 1.33
13 0.202 0.042 0.031 2
14 0.026 0.027 0.028 -
15 0.156 0.079 0.076 -
16 0.027 0.028 0.028 -
17 0.098 0.112 0.105 -
18 0.034 0.037 0.037 -
19 0.092 0.131 0.122 -
20 0.030 0.031 0.031 -
21 0.108 0.132 0.140 -
22 0.038 0.037 0.037 -
23 0.108 0.112 0.123 -
24 0.032 0.033 0.033 -
25 0.110 0.110 0.119 -
26 0.033 0.036 0.036 -
27 0.106 0.112 0.127 -
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28 0.034 0.038 0.037 -
29 0.089 0.112 0.128 -
30 0.036 0.040 0.039 -
31 0.067 0.105 0.121 -
32 0.039 0.044 0.043 -
33 0.051 0.110 0.135 -
34 0.043 0.045 0.047 -
35 0.044 0.114 0.143 -
36 0.045 0.045 0.047 -
37 0.048 0.107 0.138 -
38 0.046 0.047 0.053 -
39 0.073 0.120 0.153 -
40 0.044 0.049 0.050 -
THC/Iref 1.060 1.201 1.259 23
PWHC/Iref 1.784 2.258 2.576 23
Test performed in compliance with EN 61000-3-12.
Tested at ambient temperature 60 +2 °C, charge mode
Frequency [Hz] 50.0 Nominal power [W] 6000
e oo | Maimun hasge poer
P/ Pcmax
Carmon. Ny 33% Pcwvax 66% Pcwvax | 100% Pcmax Limis 24
Ih/Iref [%]
L1 L1 L1
2 0.040 0.080 0.117 8
3 0.314 0.315 0.579 21.6
4 0.026 0.046 0.027 4
5 0.819 0.925 0.874 10.7
6 0.029 0.031 0.029 2.67
7 0.355 0.456 0.453 7.2
8 0.024 0.023 0.025 2
9 0.098 0.225 0.213 3.8
10 0.024 0.025 0.025 1.6
11 0.205 0.085 0.076 3.1
12 0.025 0.026 0.027 1.33
13 0.202 0.037 0.029 2
14 0.027 0.028 0.027 -
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15 0.156 0.072 0.066 -
16 0.030 0.029 0.028 -
17 0.097 0.102 0.097 -
18 0.037 0.035 0.037 -
19 0.091 0.126 0.114 -
20 0.032 0.031 0.031 -
21 0.108 0.126 0.132 -
22 0.037 0.038 0.036 -
23 0.107 0.109 0.118 -
24 0.031 0.034 0.032 -
25 0.108 0.108 0.115 -
26 0.033 0.036 0.035 -
27 0.106 0.111 0.125 -
28 0.034 0.038 0.036 -
29 0.089 0.110 0.126 -
30 0.037 0.039 0.038 -
31 0.067 0.102 0.121 -
32 0.040 0.040 0.041 -
33 0.050 0.106 0.135 -
34 0.043 0.042 0.044 -
35 0.043 0.110 0.144 -
36 0.045 0.043 0.045 -
37 0.047 0.103 0.140 -
38 0.048 0.044 0.051 -
39 0.073 0.121 0.154 -
40 0.044 0.045 0.050 -
THC/Iref 1.061 1.187 1.262 23
PWHC/Iref 1.778 2.190 2.534 23

Test performed in compliance with EN 61000-3-12.

B.3.c Voltage fluctuations and flicker P

Tested on X1-H3.68K-S (with 1*battery modules:X1-B5-H), the Psuwax consider as 3000W

Model - =
(Battery supply only), and the Pcmax consider as 3000W in this clause test .

Measured line voltage at nominal power [Vrms] Measured currents at nominal power [Irms]
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L1 L2 L3 L1 L2 L3
229.8 - - 13.2 - -
Frequency (Hz) 50 Nominal Power (W) 3680
Maximum discrE\?\;]ge power Psmax 3000 I\élg\i(vi(r;:uprzMiP;a[(/g\;; 3000
Ambient temperature: 25+ 5°C
Mode Discharge mode
Starting Stopping Running
TEST Phase(s) |dmax (%) | dc(%) | d (mS) | dmax (%) | dc(%) | dy (ms) | Pst Plt
33% Psmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.029 0.029
66% Psmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.031 0.031
100% Psmax L1 0.000 0.000 0.000 0.185 0.151 0.000 0.032 0.032
Hlinis el i B 4% | 33% | oo | 4% | 33% | oo | 10 | 065
Ambient temperature: -25+ 2°C
Mode Discharge mode
Starting Stopping Running
TEST Phase(s) |dmax (%) | dc(%) | d (mS) | dmax (%) | dc(%) | dy (ms) | Pst Plt
33% Pswmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.021 0.021
66% Psmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.021 0.021
100% Psmax L1 0.000 0.000 0.000 0.058 0.236 0.000 0.027 0.021
Hiis peening o B 4% | 33% | oo | 4% | 33% | oo | 10 | 065
Ambient temperature: 60+ 2°C
Mode Discharge mode
Starting Stopping Running
TEST Phase(s) |dmax (%) | dc(%) | dg (ms) | dmax (%) | dc(%) | dy (ms) | Pst Plt
33% Pswmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.021 0.021
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66% Psmax L1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.021 | 0.021
100% Psmax L1 0.000 | 0.000 | 0.000 | 0.054 | 0.285 | 0.000 | 0.028 | 0.022
Limits gfgggf'g}g o EN % | 33% | oo | 4% | 33% | oo | 10 | 065
Ambient temperature: 25+ 5°C
Mode Charge mode
Starting Stopping Running
TEST Phase(s) | dmax (%) | dc(%) | dp (MS) | dmax (%) | dc (%) | di (ms) Pst Plt
33% Pcmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.032 0.031
66% Pcmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.033 0.032
100% Pcmax L1 0.000 0.000 0.000 0.203 0.180 0.000 0.040 0.034
Hliniis el i B % | 33% | o3 | 4w | 33% | oo | 10 | 065
Ambient temperature: -25+ 2°C
Mode Charge mode
Starting Stopping Running
TEST Phase(s) | dmax (%) | dc(%) | dp (MS) | dmax (%) | dc (%) | dw (ms) Pst Plt
33% Pcwmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.021 0.021
66% Pcmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.021 0.021
100% Pcmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.021 0.021
Hiis e g o B % | 33% | o0 | 4w | 33% | o0 | 10 | 065
Ambient temperature: 60+ 2°C
Mode Charge mode
Starting Stopping Running
TEST Phase(s) | dmax (%) | dc(%) | dp (MS) | dmax (%) | dc (%) | dw (ms) Pst Plt
33% Pcwmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.032 0.031
66% Pcmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.033 0.032
100% Pcmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.040 0.034
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Limits gfgggf'g}g o EN % | 33% | o0 | 4w | 33% | o | 10 | 065
Model Tested on X1-H6K-S (with 1*battery modl_JIes:Xl—B5—H), Fhe Psmax consider as 3000W
(Battery supply only), and the Pcmax consider as 3000W in this clause test .
Measured line voltage at nominal power [Vrms] Measured currents at nominal power [Irms]
L1 L2 L3 L1 L2 L3
229.9 - - 13.2 - -
Frequency (Hz) 50 Nominal Power (W) 6000
Maximum discrE\?\;]ge power Psmax 3000 l\élg\)l(vierzr:uprzmita[:/g\;; 3000
Ambient temperature: 25+5°C
Mode Discharge mode
Starting Stopping Running
TEST Phase(s) |dmax (%) | dc(%) | d (mS) | dmax (%) | dc(%) | dy (ms) | Pst Plt
33% Psmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.030 0.030
66% Psmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.030 0.029
100% Psmax L1 0.000 0.000 0.000 0.183 0.161 0.000 0.032 0.031
Hiniis SEEe g o % | 33% | o0 | 4w | 33% | O30 | 10 | 065
Ambient temperature: -25+ 2°C
Mode Discharge mode
Starting Stopping Running
TEST Phase(s) |dmax (%) | dc(%) | d (mS) | dmax (%) | dc (%) | dy (ms) | Pst Plt
33% Psmax L1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.021 | 0.021
66% Psmax L1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.021 | 0.021
100% Pswmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.028 0.022
Hinlis sEee g e E % | 33% | 3% | 4w | 33w | 330 | 10 | 065
Ambient temperature: 60+ 2°C
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Mode Discharge mode
Starting Stopping Running
TEST Phase(s) |dmax (%) | dc(%) | dg (MS) | dmax (%) | dc (%) | di (ms) Pst Plt
33% Psmax L1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.021 | 0.021
66% Psmax L1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.021 | 0.021
100% Psmax L1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.022 | 0.022
HIiE e e o B 4% | 33% | oo | 4% | 33% | oo | 10 | 065
Ambient temperature: 25+5°C
Mode Charge mode
Starting Stopping Running
TEST Phase(s) | dmax (%) | dc(%) | dp (MS) | dmax (%) | dc (%) | di (Ms) Pst Plt
33% Pcmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.030 0.033
66% Pcmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.032 0.036
100% Pcmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.034 0.040
HIiE e i o B % | 33% | o3 | 4w | 33% | o0 | 10 | 065
Ambient temperature: -25+ 2°C
Mode Charge mode
Starting Stopping Running
TEST Phase(s) | dmax (%) | dc(%) | dp (MS) | dmax (%) | dc (%) | di (MSs) Pst Plt
33% Pcwmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.021 0.021
66% Pcmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.021 0.021
100% Pcmax L1 0.000 0.000 0.000 0.070 0.274 0.000 0.021 0.021
HIIE e o B % | 33% | o3 | 4w | 33% | or | 10 | 065
Ambient temperature: 60+ 2°C
Mode Charge mode
Starting Stopping Running
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TEST Phase(s) | dmax (%) | dc(%) | do (MS) | dmax (%) | dc(%) | dg (Ms) Pst Plt
33% Pcmax L1 0.000 | 0.000 0.000 0.000 | 0.000 0.000 0.021 | 0.021
66% Pcmax L1 0.000 | 0.000 0.000 0.045 | 0.257 0.000 0.021 | 0.021
100% Pcmax L1 0.000 | 0.000 0.000 0.060 | 0.221 0.000 0.023 | 0.021
Limits according to EN 3.3% 3.3%
61000-3-11 4% 3.3% 500ms 4% 3.3% 500ms 1.0 0.65

Tested on X1-H6K-S (with 6*battery modules:X1-B30-HC), the Pswax consider as 3000W

9] (Battery supply only), and the Pcmax consider as 3000W in this clause test .
Measured line voltage at nominal power [Vrms] Measured currents at nominal power [Irms]
L1 L2 L3 L1 L2 L3
229.9 - - 26.1 - -
Frequency (Hz) 50 Nominal Power (W) 6000
Maximum discrE\ell\;]ge power Psmax 6000 ’\Sg\)/(vierzrr]uPr:MiT(a[(/%/T 6000
Ambient temperature: 25+5°C
Mode Discharge mode
Starting Stopping Running
TEST Phase(s) |dmax (%) | dc(%) | d (mS) | dmax (%) | dc(%) | dy (ms) | Pst Plt
33% Psmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.030 0.028
66% Psmax L1 0.166 0.076 0.000 0.259 0.235 0.000 0.030 0.030
100% Psmax L1 0.187 0.093 0.000 0.375 0.349 0.000 0.042 0.037
Hiniis SEEe g o % | 33% | 230 | 4w | 33m | O30 | 10 | 065
Ambient temperature: -25+ 2°C
Mode Discharge mode
Starting Stopping Running
TEST Phase(s) |dmax (%) | dc(%) | dw (mSs) | dmax (%) | dc(%) | dg (ms) Pst Pt
33% Psmax L1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.021 | 0.021
66% Pswax L1 0.000 | 0.000 | 0.000 | 0.066 | 0.246 | 0.000 | 0.024 | 0.023
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100% Psmax L1 0.000 | 0.000 0.000 0.107 0.427 0.000 0.029 0.028
LimitSGi%%‘g_d?jf‘flto EN % | 33% | oo | 4% | 33% | oo | 10 | 065
Ambient temperature: 60+ 2°C
Mode Discharge mode
Starting Stopping Running
TEST Phase(s) |dmax (%) | dc(%) | d (mS) | dmax (%) | dc(%) | dy (ms) | Pst Plt
33% Pswmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.021 0.020
66% Psmax L1 0.000 0.000 0.000 0.130 0.345 0.000 0.021 0.021
100% Pswmax L1 0.000 0.000 0.000 0.137 0.322 0.000 0.029 0.029
HIiE e e (o B 4% | 33% | oo | 4% | 33% | oo | 10 | 065
Ambient temperature: 25+5°C
Mode Charge mode
Starting Stopping Running
TEST Phase(s) | dmax (%) | dc(%) | dp (MS) | dmax (%) | dc (%) | dw (ms) Pst Plt
33% Pcmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.031 0.031
66% Pcmax L1 0.165 0.099 0.000 0.240 0.228 0.000 0.036 0.035
100% Pcwmax L1 0.191 0.106 0.000 0.376 0.361 0.000 0.042 0.038
HIE poeg i o B % | 33% | o0 | 4w | 33% | o0 | 10 | 065
Ambient temperature: -25+ 2°C
Mode Charge mode
Starting Stopping Running
TEST Phase(s) | dmax (%) | dc(%) | dp (MS) | dmax (%) | dc (%) | dw (ms) Pst Plt
33% Pcmax L1 0.000 0.000 0.000 0.036 0.238 0.000 0.021 0.021
66% Pcmax L1 0.000 0.000 0.000 0.078 0.359 0.000 0.025 0.024
100% Pcmax L1 0.000 0.000 0.000 0.119 0.467 0.000 0.03 0.029
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&)

Hmits accordng O EN | 4% | 33% | 33 | 4w | 33 | 23 | 10 | 065
Ambient temperature: 60+ 2°C
Mode Charge mode
Starting Stopping Running
TEST Phase(s) | dmax (%) | dc(%) | dp (MS) | dmax (%) | dc (%) | di (MSs) Pst Plt
33% Pcmax L1 0.000 0.000 0.000 0.000 0.000 0.000 0.021 0.021
66% Pcmax L1 0.000 0.000 0.000 0.045 0.257 0.000 0.021 0.021
100% Pcmax L1 0.000 0.000 0.000 0.060 0.221 0.000 0.023 0.021
Hrli mEee ding o % | 33% | o3 | 4w | 33% | oo | 10 | 065
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Verification of the operation range of the voltage and

Bbis.3 d) and Bbis.4 f
requency

Bidirectional converter:

Test 1: V=85%*Vn; f=47.5 Hz; P=100%*Psuax (PNINV for EESS integrated); Cos¢p=1;
Test 2: V=110%*Vn; f=51.5 Hz; P=100%* Psmax (PNINV for EESS integrated); Cos@=1;
Test 3: V=85%*Vn; f=47,5 Hz; P=100%*Pcmax; Cosp=1;

Test 4: V=110%*Vn; f=51,5 Hz; P=100%*Pcmax; Cosp=1;

Model Tested on X1-H6K-$ (with 6*battery quules:Xl-BBO-HC), the Pswax consider as 6000W,
and the Pcmax consider as 6000W in this clause test
Voltage (V) Current (A) Activ(ev\%ower pﬁ\?vré?r(evn ;\) Fre(q:ze)ncy Power factor
Test 1 195.6 29.9 5819.0 5840.0 47.5 0.999
Test 2 253.0 24.0 6026.0 6063.0 51.5 0.999
Test 3 195.6 30.1 -5842.0 5885..0 47.5 0.999
Test 4 253.0 24.0 -6015.0 6067.0 51.5 0.999

Supplemtary information:

During the test, OVP/UVP and automatic reduction power in the presence of transient over-frequency
function are disabled.
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Bbis.5

power

Method of connection, reconnection and gradual supply of

P

Model

Tested on X1-H3.68K-S (with 1*battery modules:X1-B5-H), the Pswax consider as

3000W (Battery supply only), and the Pcuax consider as 3000W in this clause test.

Test in discharge mode

Voltage conditions

Bbis.5.1 a), b) Out of voltage range

Iteration VISt Holding time Restore time Oscilloscope recorded
program waveforms
e, At least 60s No connection No connection
50.0 Hz

All phase | Change voltage

from step a) to
0.86Vn, 50.0 Hz

Connection after 30s

30.2s

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output

power. Max gradient: 20%Pninv/min

Connection after 30s
0.84Un to 0.86Un at 50Hz

3500 200
— 3000
% 2500 18
§ 2000 196 3
8 1500 s
@ 1000 194 3
Z con g
g7, 192 &
T OO N0 OO N0 OO OV 0T OO
Mg s adi sl Faddd~u F o0 190
gfoadsodnNdondNsIedT o
NN~ OO OO ™ TN MM M
b S R A i - o o o o R o R I T ¥ Y o R o T o Y o I o T o R W IR ¥ R ]
Time
Active power Voltage
. Transient . . . Oscilloscope recorded
Iteration Holding time Restore time b
program waveforms
1.11Vn
At least 60s No connection No connection
50.0 Hz
All phase

Change voltage
from step a) to
1.09Vn, 50.0 Hz

Connection after 30s

38.0s

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output

power. Max gradient: 20%Pninv/min
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Connection after 30s
1.11Un to 1.09Un at 50Hz

3500 256
'g 3000 === 255
= 2500 254 =
g 2000 253 ;’
g_ 1500 252 %
g 1000 251 5
£ 500 250 &
< 0 249
S0 G F SN NN Ao n g A DN de FoN T o 248
NWwmww O~ OO = AN
R R R L R s O B O s = e R A R = = =]
oo ocoocoo oo oo o000 A" ™A A~ o
LB B I B B B B B B B B B B B N I ]
Time
e f\Ctive power —es=\/gltage
Bbis.5 c¢) Out of voltage range
. Transient . . . Oscilloscope recorded
Iteration Holding time Restore time b
program waveforms
Change from
1.00Vn to 0.84Vn, At least 600s No connection No connection
50.0 Hz
All phase
Change voltage
to 0.86Vn, 50.0 -- Re-connection time: 303.4
Hz

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

Reconnection after 300s
0.84Un to 0.86Un at 50Hz

3500 250
— 3000 F A
200

= 2500 —_
EZDOD 150%’
g 1500 @
g 1000 100 3
= >
-G'SOO 50
< 0
- =R - N s R - )

N dd oo E I nanaooo oo

MO OO dam= w0 OMS~0OC d~MM= W O~ 0

Mmoo mMms st st st st W)W W

Time

— A\ctive power —=—\/pltage

e Transient Holding time Restore time Oscilloscope recorded
program waveforms

Change from
1.00Vn to 1.16Vn

All phase At least 600s i No connection
p then change to No connection
1.11Vn, 50.0 Hz
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Change voltage
to 1.09Vn, , 50.0
Hz

-- Re-connection time: 300.2s

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output

power. Max gradient: 20%Pninv/min

Reconnection after 300s
1.11Vn to 1.09Vn at 50Hz

3500 280
— 3000 270
52500 —
. 260 <
gZOOO 1 250‘5‘
g 1500 i &
g 1000 =
S 500 230 =
< 0 220

S0 FRAAAITINRISICISEISRFTAII 210

OHNM?WQP‘-WG\OHNM?M&DF\P\O@U’WQH
[=p W3 Ty [ W T 3 e T o R T 3 R R T 3 W T e T 3 3 R T3 3 B p R ]
Time

— A CtiVe power —s\/oltage

Frequency conditions

B.5.1 d), e), f) Out of frequency range

Iteration | Transient program Holding time | Restore time

Oscilloscope recorded waveforms

49.88 Hz
1.00 Vn

At least 60s | No connection

No connection

All phase | Change frequency
from step a) to
49.92Hz, 1.00 Vn

Connection after
30s

36.1s

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output

power. Max gradient: 20%Pninv/min

3500
3000

Connection after 30s

49.88Hz to 49.92Hz at 1.00Un

2500
2000
1500
1000

L —

Active power (W)

-500

14:31:36
14:31:58
14:32:20
14:32:42
14:33:04
14:33:26

14:33:48
14:34:10
14:34:32
14:34:53

_ 143515

3 14:35:37
® 14:35:59
14:36:21
14:36:43
14:37:05
14:37:27
14:37:49
14:38:11

e ACtive pOWer e Frequency

49.93
49.92
49.91
49.9

49.89
49.88
49.87
49.86

FFrequency (Hz)

14:38:32
14:38:54
14:39:16

Iteration | Transient program Holding time | Restore time

Oscilloscope recorded waveforms
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50.12 Hz

1.00Vn At least 60s | No connection No connection

All phase | - Change frequency Connection after
from step a) to -- 30s 35.4s
50.08Hz, 1.00Vn

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

Connection after 30s
50.12Hz to 50.08Hz at 1.00Un

3500 50.13
‘g 3000  c— 50.12 =
‘g 2500 5011 T
z 2000 s01 3
8 1500 g
1000 50.09 g
o] o
Z 500 5008 §
2 o0 5007 *
S0ERIRRTAORTSRIIFIASRILTI S 50,
[ T e e B o I VI o O T O~ o S N Y o T O = T W T N Y o« =
FEIITIIIITTITILITTTISTTTS
Tt S TS AT TS S ST T T F T T S
L I I I I I I I I I I T I I I I I I I I I |
Time
— \CTiVE pOWEr e Freguency
Bbis.5.1 f) Out of frequency range
. . Holding . .
Iteration | Transient program time Restore time Oscilloscope recorded waveforms
Change from 50Hz to
49.78 Hz then At least . .
No connection No connection
All oh change to 49.88 Hz, 600s
phase 1.00Vn
Change frequency to _ Re-connection 30025
49.92Hz, 1.00Vn time: '

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

Reconnection after 300s
49 88Hz to 49.92Hz at 1.00Un

3500 50.05
'g 3000 50
= 2500 1995 §
2 2000 49.9 g
o 1500 4985 £
< @
o 1000 49.8 oS
£ 500 4975 §
I 0 49.7
SOIFIIIITIFTIIIITITEIEIES SR 4068
N OO0 QO M O~ 0 Qo oS W
A B B R s R R s B s B A R A A ]
LY Y o ¥ R o ¥ e o ¥ I ¥ o ¥ B ¥ L L T T o S T
LB B B B B B B e B I e B I i B B |
Time
— Active pOwWer e Freguency
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Iteration | Transient program H?ilrg':g Restore time Oscilloscope recorded waveforms
Change from 50Hz to
50.22 Hz then . .
change to 50.12 Hz, At least 30s | No connection No connection
All phase 1.00Vn
Change frequency to . Re-connection 300.3s
50.08Hz, 1.00Vn time: '

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

Reconnection after 300s
50.12Hz to 50.08Hz at 1.00Un

3500 50.25
= 3000 502
T 2500 50.15 ¥
@ 2000 501 =
B (=]
2 1500 5005 §
j=1
o 1000 50 2
= 500 4995 ¥
= [
= 0 499
0L HARETITLIIISR oo AL oY 498
WO A NmMm=FTWN OMWOS ACNMSTWM O~
R A T A I TR B B s B
L S e R e T S S e e e T S S S ) A S
L I T I I T I T T T T I T T T I I I T T I |
Time
e ACTIVE POWEr s Fraguency
Test in charge mode- Voltage conditions
Bbis.5.1 a), b) Out of voltage range
. Transient A : Oscilloscope recorded
Iteration Holding time Restore time b
program waveforms
0.84Vn, . .
At least 60s No connection No connection
50.0 Hz
All phase | Change voltage
from step a) to -- Connection after 30s 31.0s
0.86Vn, 50.0 Hz

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pcmax/min

Connection after 30s
0.84Un to 0.86Un at 50Hz

500
0 ——
—— 0~ mMm uJ
= 500 @ 99 g
= LR —_
g -1000 & & & 2
2 o 7]
5 1500 &
% 2000 E
é -2500
-3000
-3500
Time
— Active power — =\gltage
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e Transient Holding time Restore time Oscilloscope recorded
program waveforms
1.11Vn At least 60s No connection No connection
50.0 Hz

All phase | Change voltage
from step a) to
1.09Vn, 50.0 Hz

Connection after 30s

34.4s

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output

power. Max gradient: 20%Pcmax/min

Connection after 30s
1.11Un to 1.09Un at 50Hz

__ 500 256
3 0 eees——
2 500 254
g -1000 252 o
g -1500 1
2 2000 250 =
£ 2500 248 =
£ -3000
< 3500 246
=N A QYT N OO0~ O O
SN MANENITIOATOANND NN o 0N o
[ = W P e T B e T R e O o I o VI o I o o T o O o O T S~ S N ¥ B TR ¥ R
momIITTTILTITTISTTSISITISTTSTTSS
N W WwmWmWwWmWwmumWeeWmLWmeWmeWmewmWwmewmweewmewmeewwmwm e
L I I I R I I I I I I I I I I
Time
— ACtiVe power —e\/oltage
Bbis.5 c) Out of voltage range
. Transient . . . Oscilloscope recorded
Iteration Holding time Restore time b
program waveforms
Change from
1.00Vn to 0.84Vn, At least 600s No connection No connection
50.0 Hz
All phase
Change voltage
to 0.86Vn, 50.0 -- Re-connection time: 300.4s
Hz

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output

power. Max gradient: 20%Pcmax/min

Reconnection after 300s
0.84Vn to 0.86Vn at 50Hz

500

= 0 N

=

= -500

2 -1000

2 -1500

=- -2000

£ -2500

S -3000

< -3500
M~ A QOO MmO A0 O Mo~ o
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Mo O~ 0000 O =T OO e
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Time

—ACtive pOwer —e\oltage

250
200 —
=
150 o
&
100 =
[=]
50 -
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e Transient Holding time Restore time Oscilloscope recorded
program waveforms

Change from
1.00Vn to 1.16Vn

At least 600s No connection No connection
then change to
All phase | 1.11Vn, 50.0 Hz
Change voltage
to 1.09Vn, , 50.0 -- Re-connection time: 300.2s

Hz

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pcmax/min

Reconnection after 300s
1.11Vn to 1.09Vn at 50Hz

500 280
= 0 270
5 N w2
2 1500 : 250 &
(1]
= 2000 240 2
£ 2500 230 2
S -3000 220
< 3500 210
ANEFLISRANAA_RINISATSEES
P-@G‘]OHNMQ“LH&DP‘OOCHOHNM#U’)&DHOOG\
T¥I¥TAOnANOA NN NS o022
N R R R R R L == = = = = = =)
L B I I I B B I I |

Time

— Active power —e\/gltage

Frequency conditions

B.5.1d), e), f) Out of frequency range

Iteration | Transient program Hf[)ilrg::g Restore time Oscilloscope recorded waveforms
HELELS) 72 At least 60s | No connection No connection
1.00 Vn
All phase .
P CIENTE IG5 Connection after
from step a) to -- 30s 32.3s
49.92Hz, 1.00 Vn

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pcmax/min

Connection after 30s
49 88Hz to 49.92Hz at 1.00Un

. 500 49.93
= 0 49.92
El ,338 49.91 =
2 1500 49.9 g
2 5000 49.89 &
g 50( —— 419,88 g
£ 3000 49.87 L
< -3500 49.86
N WO OO0 o0 ddaosl <t s W
MmO ogondnndnedIedIeNT Y
P~ M 000000 OO odcdd el < <t o
O W W Wwww o OwwwewdLvuww oo wvuww
LB I I B I I B I B I I I I I I I I I I I |
Time
s Active power —sss=Frequency
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Iteration | Transient program Holding time | Restore time Oscilloscope recorded waveforms

50.12 Hz

1.00Vn At least 60s | No connection No connection

Allphase | - Change frequency Connection after
from step a) to -- 30s 30.6s
50.08Hz, 1.00Vn

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full
output power. Max gradient: 20%Pcmax/min

Connection after 30s
50.12Hz to 50.08Hz at 1.00Un

. 500 50.13
= 0 s— 50.12 E
T i st o
2 1500 501 g
= 2000 50.09
g 2500 50.08 &
3 -3000 50.07 £
< -3500 50.06
WO A <O M~WO oM s Wwwowd © oo s
moeoNToaIoAT AN dNN dMm SN T O
O MMM~ 0 0000000 odcdodoom;mm <
Mo mmhaammnIIIITIISISITITTY
LW WwWwWwwwWwwwwwwwwwwwwwwwo
L I I e B I e B B B I I I |
Time
e Active pOWEr e Fregquency
Bbis.5.1 f) Out of frequency range
. . Holding . .
Iteration | Transient program time Restore time Oscilloscope recorded waveforms
Change from 50Hz to
49.78 Hz then At least : .
No connection No connection
All oh change to 49.88 Hz, 600s
phase 1.00Vn
Change frequency to _ Re-connection 300 3s
49.92Hz, 1.00Vn time: '

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pcmax/min

Reconnection after 300s
49.88Hz to 49.92Hz at 1.00Un
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Iteration | Transient program Hf[)i:glgg Restore time Oscilloscope recorded waveforms
Change from 50Hz to
50.22 Hz then . .
change to 50.12 Hz, At least 30s | No connection No connection
All phase 1.00Vn
Change frequency to . Re-connection 300 4s
50.08Hz, 1.00Vn time: '

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pcmax/min

Reconnection after 300s
50.12Hz to 50.08Hz at 1.00Un

Z 500 502
5 -1000 23-15 =
Z -1500 1oz
<) 50.05 €
2 -2000 o 3
2 2500 1995 §
g -3000 499 =
-3500 49.85

NN ddeoen o Fs T oo odd
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=2 = =y = = = = = = = = = I =) [ = [ = [ =) [ =0 = T [ = T =) TR = ]

Time
e A ctive power Frequency

Tested on _X1-H6K-S (with 1*battery modules:X1-B5-H), the Psmax consider as
3000W (Battery supply only), and the Pcmax consider as 3000W in this clause test.

Model

Test in discharge mode- Voltage conditions

Bbis.5.1 a), b) Out of voltage range

Iteration UEME Holding time Restore time OEpllEEEIE rEEem Ry
program waveforms
Dl At least 60s No connection No connection
50.0 Hz
All phase | Change voltage
from step a) to -- Connection after 30s 36.7s
0.86Vn, 50.0 Hz

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

Connection after 30s
0.84Un to 0.86Un at 50Hz
3500 200

198
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194

H
&
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Iteration UG Holding time Restore time crllesrne rEeened
program waveforms
L11Vn At least 60s No connection No connection
50.0 Hz
All phase | Change voltage
from step a) to -- Connection after 30s 37.2s
1.09Vn, 50.0 Hz

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

Connection after 30s
1.11Un to 1.09Un at 50Hz
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Time
— ActiVe pOwer —e\/gltage
Bbis.5 c) Out of voltage range
. Transient L . Oscilloscope recorded
Iteration Holding time Restore time b
program waveforms
Change from
1.00Vn to 0.84Vn, At least 600s No connection No connection
50.0 Hz
All phase
Change voltage
to 0.86Vn, 50.0 = Re-connection time: 300.1s
Hz

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

Reconnection after 300s
0.84Vn to 0.86Vn at 50Hz
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Transient Oscilloscope recorded

Iteration Holding time Restore time
program waveforms

Change from
1.00Vn to 1.16Vn
then change to
All phase | 1.11Vn, 50.0 Hz

At least 600s No connection No connection

Change voltage
to 1.09Vn, , 50.0 -- Re-connection time: 300.4s
Hz

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

Reconnection after 300s
1.11Vn to 1.09Vn at 50Hz
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Time
— Active power —ss\/oltage
Frequency conditions
B.5.1 d), e), f) Out of frequency range
. . Holding . .
Iteration | Transient program time Restore time Oscilloscope recorded waveforms
49.88 Hz . .
At least 60s | No connection No connection
1.00 Vn
All phase | Change frequenc ;
P 9 q y Connection after
from step a) to -- 30s 30.5s
49.92Hz, 1.00 Vn

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

Connection after 30s
49 88Hz to 49.92Hz at 1.00Un
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Iteration | Transient program H?ilrg':g Restore time Oscilloscope recorded waveforms
SULZ 5z At least 60s | No connection No connection
1.00Vn
All phase .
P ClEng 2 (e ey Connection after
from step a) to -- 30s 30.0s
50.08Hz, 1.00Vn

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

Connection after 30s
50.12Hz to 50.08Hz at 1.00Un
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Bbis.5.1 f) Out of frequency range
. . Holding . .
Iteration | Transient program time Restore time Oscilloscope recorded waveforms
Change from 50Hz to
49.78 Hz then At least : .
No connection No connection
All oh change to 49.88 Hz, 600s
phase 1.00Vn
Change frequency to Re-connection 300,65
49.92Hz, 1.00Vn time: '

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

Reconnection after 300s
49.88Hz to 49.92Hz at 1.00Un
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Iteration | Transient program H?ilrg':g Restore time Oscilloscope recorded waveforms
Change from 50Hz to
50.22 Hz then . .
change to 50.12 Hz, At least 30s | No connection No connection
All phase 1.00Vn
Change frequency to . Re-connection 300 1s
50.08Hz, 1.00Vn time: '

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

Reconnection after 300s
50.12Hz to 50.08Hz at 1.00Un
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Test in charge mode
Voltage conditions
Bbis.5.1 a), b) Out of voltage range
. Transient L . Oscilloscope recorded
Iteration Holding time Restore time b
program waveforms
0.84Vn, . .
At least 60s No connection No connection
50.0 Hz
All phase | Change voltage
from step a) to -- Connection after 30s 31.0s
0.86Vn, 50.0 Hz

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pcmax/min

Connection after 30s
0.84Un to 0.86Un at 50Hz
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Iteration Transient Holding time Restore time Oscilloscope recorded
program waveforms
LAL At least 60s No connection No connection
50.0 Hz

All phase | Change voltage

from step a) to
1.09Vn, 50.0 Hz

Connection after 30s

33.4s

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output

power. Max gradient: 20%Pcmax/min

Connecti

on after 30s

1.11Un to 1.09Un at 50Hz
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Bbis.5 c¢) Out of voltage range
. Transient . . . Oscilloscope recorded
Iteration Holding time Restore time b
program waveforms
Change from
1.00Vn to 0.84Vn, At least 600s No connection No connection
50.0 Hz
All phase

Change voltage
to 0.86Vn, 50.0
Hz

Re-connection time:

300.1s

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output

power. Max gradient: 20%Pcmax/min

Reconnection after 300s
0.84Vn to 0.86Vn at 50Hz
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. Transient . . . Oscilloscope recorded
Iteration Holding time Restore time P
program waveforms
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Change from
1.00Vn to 1.16Vn

At least 600s No connection No connection
then change to
All phase | 1.11Vn, 50.0 Hz
Change voltage
to 1.09Vn, , 50.0 -- Re-connection time: 300.2s

Hz

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pcmax/min

Reconnection after 300s
1.11Vn to 1.09Vn at 50Hz
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Time
m— Active power —e\/gltage
Frequency conditions
B.5.1 d), e), f) Out of frequency range
. . Holding . .
Iteration | Transient program time Restore time Oscilloscope recorded waveforms
49.88 Hz . .
At least 60s | No connection No connection
1.00 Vn
All phase | Change frequenc .
P 9 q y Connection after
from step a) to -- 30s 30.3s
49.92Hz, 1.00 Vn

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pcmax/min

Connection after 30s
49 88Hz to 49.92Hz at 1.00Un
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z 0 4992 &
= iggg 4991 =
2 1500 499 g
<] 4989 2
S 2000 3
S 2500 ‘— 49.88 &
£ 3000 49.87 L
< -3500 49.86
W WWoWwon OO OO0 OO0 o o oo oo™
oo T o T AMUI AN W oMW = MU oo
999799999993 339499¢¢s
dAddddddddaddddd ddd dd oo o
LB B I T I I B I I I I I O I I I I I I I
Time
e A\Ctive pOwer es=Frequency
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
Report N0:64.290.24.30714.01 5F&8F East, Communication Building, No.163 Pingyun
Rev.: 00 www.tuvsud.com Road, Huangpu Ave. West, Guangzhou 510656, China

Date: 2024-07-23
Page: 213 of 305



http://www.tuvsud.com/

Holding

Iteration | Transient program time Restore time Oscilloscope recorded waveforms
SULZ 5z At least 60s | No connection No connection
1.00Vn
All phase | Change frequency

from step a) to
50.08Hz, 1.00Vn

30s

Connection after

34.6s

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full
output power. Max gradient: 20%Pcmax/min
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Connection after 30s
50.12Hz to 50.08Hz at 1.00Un
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Bbis.5.1 f) Out of frequency range

Iteration | Transient program Hf[)ilr?]::g Restore time Oscilloscope recorded waveforms
Change from 50Hz to
SELTS I S At et No connection No connection
change to 49.88 Hz, 600s
All phase 1.00Vn

Change frequency to
49.92Hz, 1.00Vn

Re-connection
time:

300.5s

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output

power. Max gradient: 20%Pcmax/min

Reconnection after 300s
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Holding

Iteration Transient program time Restore time Oscilloscope recorded waveforms
Change from 50Hz to
S22 [ e At least 30s| No connection No connection
change to 50.12 Hz,
All phase

1.00Vn

Change frequency to
50.08Hz, 1.00Vn

Re-connection
time:

300.1s

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pcmax/min

Reconnection after 300s
50.12Hz to 50.08Hz at 1.00Un
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Model

Tested on X1-H6K-S (with 6*battery modules:X1-B30-HC), the Psuax consider as

6000W (Battery supply only), and the Pcmax consider as 6000W in this clause test.

Test in discharge mode- Voltage conditions

Bbis.5.1 a), b) Out of voltage range

Iteration | Transient program Holding time Restore time Oscilloscope recorded waveforms
e At least 60s No connection No connection
All 50.0 Hz
phase Change voltage
from step a) to -- Connection after 30s 30.4s
0.86Vn, 50.0 Hz

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min
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Iteration | Transient program Holding time Restore time Oscilloscope recorded waveforms
1.11Vn At least 60s No connection No connection
All 50.0 Hz
phase Change voltage
from step a) to -- Connection after 30s 35.2s
1.09Vn, 50.0 Hz

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

Connection after 30s
1.11Un to 1.09Un at 50Hz
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[ = =T =T = I I o A o oV I o o T B p I~ o~ o~ T TR P B o Vo I T T N
e dddd oo
CO CO CO CO OO OO OO OO OO OO OO 0O OO OO 0O €O €O ©O 00 00 00 00 0O
L R I I I I R I I B ]
Time
AtV pOWEr e \/gltage
Bbis.5 c) Out of voltage range
Iteration | Transient program Holding time Restore time Oscilloscope recorded waveforms
Change from
Al 1.00Vn to 0.84Vn, At least 600s No connection No connection
hase 50.0 Hz
P CrEane HeliEs)e i Re-connection time: 300.1s
0.86Vn, 50.0 Hz : )

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

W)

Active power (

7000
6000
5000
4000
3000
2000
1000

-1000

Reconnection after 300s
0.84Vn to 0.86Vn at 50Hz

12:18:00

12:18:54
12:19:48
12:20:43
12:21:37
12:22:32
12:23:26
12:24:20
12:25:15
12:26:09

—— Active power

12:27:04
=112:27:58

2 122852
12:29:47
12:30:41
12:31:36
12:32:30
12:33:24
12:34:19
12:3513
12:36:08
12:37:02
12:37:56

s \/0ltage

250

200

150

100

50

Voltage (V)
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Iteration

Transient program

Holding time

Restore time

Oscilloscope recorded waveforms

All
phase

Change from
1.00Vn to 1.16Vn
then change to
1.11Vn, 50.0 Hz

At least 600s

No connection

No connection

Change voltage to
1.09Vn, , 50.0 Hz

Re-connection time:

300.5s

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

W)

Active power (

7000
6000
5000
4000
3000
2000
1000

-1000

Reconnection after 300s
1.11Vn to 1.09Vn at 50Hz

280
270
260

)

11:15:36
11:16:33
11:17:31
11:18:29
11:19:26

11:20:24
11:21:22
11:22:20
11:23:17
11:24:15
11:25:13

=i11:26:10

3 11:27:08
11:28:06
11:29:03
11:30:01
11:30:59
11:31:57

— Active power

m—\/O|tage

250
240
230
220
210

Voltage (V)

11:32:54
11:33:52
11:34:50
11:35:47
11:36:45

Frequency conditions

B.5.1d), e), f) Out of frequency range

Iteration | Transient program Hglrg':g Restore time Oscilloscope recorded waveforms
“eliEd [l At least 60s | No connection No connection
All 1.00 Vn
phase Change frequency Connection after
from step a) to -- 30s 35.5s
49.92Hz, 1.00 Vn

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

w)

Active power (

7000
6000
5000
4000
3000
2000
1000

-1000

¥

9:12

9:13:07
9:13:29
9:13:52
9:14:14
9:14:36
9:14:59
9:15:21
9:15:44
9:16:06
—,9:16:28

Connection after 30s
49.88Hz to 49.92Hz at 1.00Un

49.93
49.92

3 9:16:51
® 9:17:13
9:17:36
9:17:58
9:18:20
9:18:43
9:19:05
9:19:28
9:19:50
9:20:12
9:20:35

— A\Ctive power

s Frequency

49.91
49.9

49.89
49.88
49.87
49.86

Frequency (Hz)
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Iteration | Transient program Hglﬂl:g Restore time Oscilloscope recorded waveforms
S0LZ [P At least 60s | No connection No connection
Al 1.00Vn
phase Change frequency Connection after
from step a) to -- 30s 30.3s
50.08Hz, 1.00Vn

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

Connection after 30s
50.12Hz to 50.08Hz at 1.00Un

7000 50.13
g 6000 5012 __
= 5000 5011 L
g 4000 501 &
g 000 5009 &
g 2000 2
-a 1000 50.08 E
< 0 50.07
1000 $SRI3ILISLLSHTSLISAATHR s006
HANNNOYSSSINA9888RRREEY
e = - o L e g e L
Time
e A\CtiVE POWElr  e=Freguency
Bbis.5.1 f) Out of frequency range
. . Holding . .
Iteration | Transient program time Restore time Oscilloscope recorded waveforms
Change from 50Hz to
GELTES S (e P ot No connection No connection
All change to 49.88 Hz, 600s
phase 1.00Vn
Change frequency to Re-connection 300 55
49.92Hz, 1.00Vn time: '

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

Reconnection after 300s
49.88Hz to 49.92Hz at 1.00Un

7000 50.05
z 6000 50 .
= 5000 49.95 T
g 4000 499 %
S g
5 3000 49.85 €
@ 2000 498 2
2 1000 49.75 @
(=] [
< 0 49.7
1000 SRR HELIRAAIRNTITSSSRAB D 496
Qe =T N O~ A NS N O~
cgegegeeeeeeegdddodgdddd
R e = S A = T - = -
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Time
e ACTiVE POWET s Frequency
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Holding

Iteration | Transient program time Restore time Oscilloscope recorded waveforms
Change from 50Hz to
50.22 Hz then i _
All change to 50.12 Hz, At least 30s | No connection No connection
phase 1.00Vn

Change frequency to
50.08Hz, 1.00Vn

Re-connection
time:

300.3s

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pninv/min

7000
6000
5000
4000
3000
2000
1000

W)

Active power (

Reconnection after 300s
50.12Hz to 50.08Hz at 1.00Un

-1000

14:21:30

14:22:26

14:23:23
14:24:19
14:25:15
14:26:12
14:27:08
14:28:05

e A\ctive power

14:29:01

14:29:57
—14:30:54
5 14:31:50
P 14:32:47
14:33:43
14:34:39
14:35:36
14:36:32
14:37:29
14:38:25
14:39:21

e Frequency

14:40:18

50.25
50.2
50.15
50.1
50.05
50
49.95
49.9
49.85

Frequency (Hz)

14:41:14

Test in charge mode- Voltage conditions

Bbis.5.1 a), b) Out of voltage range

Iteration | Transient program Holding time Restore time Oscilloscope recorded waveforms
Dl At least 60s No connection No connection
Al 50.0 Hz
phase Change voltage

from step a) to
0.86Vn, 50.0 Hz

Connection after 30s

30.3s

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pcmax/min

1000

-1000
-2000
-3000
-4000
-5000
-6000
-7000

Active power (W)

10:08:38
10:09:00
10:09:22
10:09:44
10:10:06
10:10:28
10:10:50
10:11:12
10:11:34
10:11:56
10:12:18
1 10:12:40

=
E
o

Connection after 30s
0.84Un to 0.86Un at 50Hz

199
198
197

— AcCtive power

10:13:02
10:13:24
10:13:46
10:14:08
10:14:30
10:14:52
10:15:14
10:15:36
10:15:58
10:16:20
10:16:42

w—\/0|tage

196
195
194
193
192
191
190

Voltage (V)
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Iteration | Transient program Holding time Restore time Oscilloscope recorded waveforms
1.11Vn At least 60s No connection No connection
All 50.0 Hz
phase Change voltage
from step a) to -- Connection after 30s 30.4s
1.09Vn, 50.0 Hz

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pcmax/min

Connection after 30s
1.11Un to 1.09Un at 50Hz

. 1000 256
0
%— ~1000 254 =
$ -2000 25 g
3 -3000 g0
2 4000 250 =
£ -s000 >
T -6000 248
< 7000 246
[T o T o o B I e B = I T TR T T o I =T~ = I = B~ o B o VIR I =y N =
dmanodnnoaodeoadTednndnNn N
MM M~00000N QD000 o ddd NS
COoO 0000000000000 000 OO0
A A A A A A A A A A A A A A A A A A
Time
—A\rtiVE pOWEr  =\/pltage
Bbis.5 c) Out of voltage range
Iteration | Transient program Holding time Restore time Oscilloscope recorded waveforms
Change from
Al 1.00Vn to 0.84Vn, At least 600s No connection No connection
hase 50.0 Hz
P stz WElEgs iy Re-connection time: 300.6s
0.86Vn, 50.0 Hz ' '

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pcmax/min

W)

Active power (

1000

-1000
-2000
-3000
-4000
-5000
-6000
-7000

Reconnection after 300s
0.84Vn to 0.86Vn at 50Hz

14:48:49
14:49:44

14:50:38

14:51:32
14:52:27
14:53:21
14:54:16
14:55:10

—— Active power

14:56:04
14:56:59

14:57:53
' 14:58:48
15:00:36
15:01:31
15:02:25
15:03:20
15:04:14
15:05:08
15:06:03
15:06:57
15:07:52
15:08:46

s \/0ltage

250
200
150
100
50

Voltage (V)
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Iteration | Transient program Holding time Restore time Oscilloscope recorded waveforms
Change from
O 0 TS At least 600s No connection No connection
All then change to
phase 1.11Vn, 50.0 Hz
CIEMIE VEIEGE 15 -- Re-connection time: 202.1s

1.09Vn, , 50.0 Hz

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pcmax/min

Reconnection after 300s
1.11Vn to 1.09Vn at 50Hz

__. 1000 280
0 270
%— -1000 \ 260 =
g -2000 250 ;’
S -3000 240 @
S -4000 230 %
£ 5000 220 =
T -6000 210
< 7000 200
@~ NN MO QWS AT NN M
Degoogouunnnd Tt o nm Moo oo
AN N WO OO AN SN O ™~00 0 o
TEEEEIEESEE T nnnnnn Qg
L B B I I I I T I I I I I I B I o R oY
L T B I I B B I I I I I I I I I I
Time
m— Active power —s\/oltage
Frequency conditions
B.5.1 d), e), f) Out of frequency range
. . Holding . .
Iteration | Transient program time Restore time Oscilloscope recorded waveforms
49.88 Hz . .
At least 60s | No connection No connection
Al 1.00 Vn
Change frequenc .
phase 9 q y Connection after
from step a) to -- 30s 30.3s
49.92Hz, 1.00 Vn

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pcmax/min

1000

-1000
-2000
-3000
-4000
-5000
-6000
-7000

Active power

Connection after 30s
49 88Hz to 49.92Hz at 1.00Un

49.93

11:14:59
11:15:20
11:15:40

49.92
49.91

11:19:23
11:19:43
11:20:04
11:20:24
11:20:44
11:21:05
11:21:25
11:21:45
11:22:06

49.9

49.89

Frequency (Hz)

49.88
49.87
49.86

Time

e Active power — e===Fraguency
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Iteration | Transient program Hglﬂl:g Restore time Oscilloscope recorded waveforms
S0LZ [P At least 60s | No connection No connection
Al 1.00Vn
phase Change frequency Connection after
from step a) to -- 30s 30.6s
50.08Hz, 1.00Vn

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full
output power. Max gradient: 20%Pcmax/min

Connection after 30s
50.12Hz to 50.08Hz at 1.00Un

1000 50.13
= 0  s— 50.12 TIJ
s soi1 £
2 3000 501 2
2 50.09 T
S .4000 =
£ soo0 50.08 &
= -6000 50.07 &
< 7000 50.06

HEH N AN NS S NN OO M~S000 00 0 A«

droaTocaAToANTOANTOANTONNAM

= T LA WNO WL OSSN0 N OO0 O

L B I I T T I I I I I I T I I I I I I ]

L B I T I IR T T I I I I I I I I T I I I I I

Time

e ACTiVE POWET s Frequency

Bbis.5.1 f) Out of frequency range

Iteration | Transient program Hglr(rj]lgg Restore time Oscilloscope recorded waveforms
Change from 50Hz to
SELTS I S Rl No connection No connection
All change to 49.88 Hz, 600s
phase 1.00Vn
Change frequency to _ Re-connection 300 4s
49.92Hz, 1.00Vn time: '

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pcmax/min

Reconnection after 300s
49.88Hz to 49.92Hz at 1.00Un

. 0 50.05
= -1000 50 ~
< -2000 4995 =
2 o 2
2 -4000 108 8
2 5000 4975 §
 -6000 49.7 &
< 7000 49.65
TN AN TN NN T NN D W
doddeegogeenandnnagssEEEIN
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Time
e ACtIVE pOWEr s Frequency
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Iteration | Transient program Hglﬂl:g Restore time Oscilloscope recorded waveforms
Change from 50Hz to
50.22 Hz then . .
Al change to 50.12 Hz, At least 30s | No connection No connection
phase 1.00Vn
Change frequency to » Re-connection 300.3s
50.08Hz, 1.00Vn time: '

Supplementary information: Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20%Pcmax/min

Reconnection after 300s
50.12Hz to 50.08Hz at 1.00Un

. 0 50.3
S w0 g
5 ~2000 5015 =
2 -3000 501 2
2 4000 50.05 @
Q- 50 {=n
2 -5000 1995 ©
= 6000 499 =
< _7000 49.85
M e OO M~Wm =N QOISO MS~WS Mo
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Mg N O~ AT 1O~ W00 Q=M
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L B I I B I I T T T T I T I I T I T I
Axis Title
e A\tive power —e==Frequency
TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
Report N0:64.290.24.30714.01 5F&8F East, Communication Building, No.163 Pingyun
Rev.: 00 www.tuvsud.com Road, Huangpu Ave. West, Guangzhou 510656, China

Date: 2024-07-23
Page: 223 of 305



http://www.tuvsud.com/

&)

Bbis.6.1&Bbis.6.2

Mode of execution and registration of the test result

P

Model

Tested on _X1-H3.68K-S (with 1*battery modules:X1-B5-H), the Psvax consider as
3000W (Battery supply only), and the Pcuax consider as 3000W in this clause test.

Inductive reactive power absorption, cos ¢ = 0.8

Power

Deviation

Power range i i
o/xe“rv[?m E\?vaechYaer] /?)F\;f;r[s/r/]xt] factorfcos | - QIPD] | AQ/Pn owDecr:[W]
(P/Pn) p p p o] [+2.50%] | P
[90-100]%*Pcmax -2869.00 | -2134.89 | 3622.75 | 0.802ind | 74.41% -0.46% -2778.02
[70-80]%* Pcmax | -2264.50 | -1686.54 | 2879.02 | 0.802ind | 74.48% -0.32% -2192.67
[50-60]%* Pcmax | -1661.92 | -1238.14 | 2143.96 | 0.802ind | 74.50% -0.23% -1607.23
[30-40]%* Pcmax | -1060.24 | -790.39 1427.88 | 0.802ind | 74.55% -0.13% -1019.05
[10-20]%* Pcvax® | -458.25 -344.35 778.57 0.800ind | 75.14% 0.02% -427.62
10-20]%* Psmax® 452.58 -355.24 767.45 0.784ind | -78.49% 0.43% 483.40
[ |
30-40]%* Psmax 1057.37 -817.37 1428.03 | 0.790ind | -77.30% 0.66% 1099.53
[ ]
50-60]%* Psmax 1661.69 | -1281.39 | 2158.57 | 0.791ind | -77.11% 0.95% 1717.12
[ ]
70-80]%* Psmax 2265.78 | -1745.73 | 2905.87 | 0.792ind | -77.05% 1.26% 2338.86
[ ]
90-100]%* Pswax | 2868.84 | -2209.34 | 3657.96 | 0.792ind | -77.01% 1.57% 2959.17
[ ]
Inductive reactive power absorption, Q=Qmin
Power range Active Reactive | Apparent PO LS DC
power [W] | power[var] | power[VA] iEeiEees | QiFlk ACUE power[W]
(P/Pn) 9] [+5.0%)]
90-100]%*Pcvax | -2863.92 | -2399.36 | 3781.38 | 0.767ind | -65.20% -0.02% -2767.67
[ ]
[70-80]%* Pcmax | -2255.63 | -2407.65 | 3348.26 | 0.684ind | -65.43% 0.19% -2171.93
[50-60]%* Pcmax | -1647.61 | -2415.90 | 2977.40 | 0.564ind | -65.65% 0.40% -1573.29
[30-40]%* Pcmax | -1040.33 | -2423.94 | 2694.81 | 0.395ind | -65.87% 0.60% -972.05
[10-20]%* Pcuax® | -433.98 | -2431.97 | 2530.35 | 0.177ind | -66.09% 0.80% -369.49
10-20]%* Psmax® 471.10 -2443.30 | 2546.02 | 0.188ind | -66.39% 1.08% 534.78
[ ]
30-40]%* Psmax 1072.58 | -2450.16 | 2728.21 | 0.400ind | -66.58% 1.25% 1141.81
[ ]
50-60]%* Psmax 1673.28 | -2458.11 | 3021.30 | 0.562ind | -66.80% 1.45% 1750.35
[ ]
70-80]%* Psmax 2272.72 | -2466.07 | 3395.77 | 0.677ind | -67.01% 1.65% 2358.70
[ ]
90-100]%* Pswax | 2869.91 | -2473.28 | 3825.93 | 0.757ind | -67.21% 1.83% 2965.35
[ ]
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Capacitive reactive power supply cos ¢ = 0.8

Power

Deviation

Power range Active Reactive | Apparent factor[cos | QIP[%] AQ/PN DC

(P/Pn) power [W] | power[var] | power[VA] o] [+2.5%] power[W]
[90-100]%*Pcmax -2855.85 2197.43 3647.31 | 0.793 cap | -76.94% -1.51% -2769.65
[70-80]%* Pcmax | -2254.74 | 1733.53 | 2897.10 | 0.793 cap | -76.88% -1.15% -2188.09
[50-60]%* Pcmax -1656.02 1270.24 2156.51 | 0.794 cap | -76.70% -0.77% -1606.45
[30-40]%* Pcmax | -1057.52 805.96 1432.94 | 0.796 cap | -76.21% -0.35% -1020.83
[10-20]%* Pcmax® -459.94 344.47 777.98 0.803 cap | -74.90% 0.01% -433.47

[10-20]%* Psmax® 444.67 333.06 753.58 | 0.800cap | 74.90% 0.01% 471.91
[30-40]%* Psvax | 1038.44 | 781.44 | 1392.86 | 0.799cap | 75.25% | -0.07% | 1075.45
[50-60]%* Psvax | 1632.98 | 1228.81 | 2104.94 | 0.799cap | 75.25% | -0.11% | 1682.72
[70-80]%* Psmax 2226.36 1675.90 283295 | 0.799cap | 75.28% -0.17% 2291.38
[90-100]%* Psmax 2819.78 2123.64 3566.89 | 0.799cap | 75.31% -0.24% 2902.80

Capacitive reactive power supply, Q=Qmax
Power range Active Reactive | Apparent falzt% Vrv[?::)s QIPN[%] Dz\g?éir?n DC

(P/Pn) power [W] | power[var] | power[VA] o] [+5.0%] power[W]
[90-100]%*Pcmax | -2860.50 | 2433.89 | 3798.22 | 0.762cap | 66.14% -0.85% -2771.89
[70-80]%* Pcmax | -2264.55 | 2426.42 | 3364.98 | 0.683cap | 65.94% -0.66% -2187.41
[50-60]%* Pcmax | -1669.02 | 2418.65 | 2988.78 | 0.569 cap | 65.72% -0.47% -1601.00
[30-40]%* Pcmax -1074.50 2411.08 2693.74 | 0.408 cap | 65.52% -0.28% -1014.05
[10-20]%* Pcwax® | -480.74 2404.18 | 2508.90 | 0.197 cap | 65.33% -0.10% -423.69
[10-20]%* Psmax® 417.22 2392.24 2484.02 | 0.171cap | 65.01% 0.19% 473.08
[30-40]%* Psmax 1019.64 | 2383.11 | 2643.88 | 0.393cap | 64.76% 0.42% 1079.80
[50-60]%* Psmax 1619.55 2374.21 2920.53 | 0.563 cap | 64.52% 0.64% 1686.74
[70-80]%* Psmax 2219.34 | 2366.00 | 3285.22 | 0.684cap | 64.29% 0.85% 2295.50
[90-100]%* Psmax 2817.68 2358.45 3710.58 | 0.767 cap | 64.09% 1.04% 2904.43
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Reactive power(Q=0)

Power range Active Reactive | Apparent falc:;)g) Vrv[?:z)s Q/IPN[%] Dz\éi?ggn DC

(P/Pn) power [W] | power[var] | power[VA] o] [+5.0%] power[W]
[90-100]%*Pcmax -2828.85 -0.24 2884.44 | 0.999ind -0.01% 0.01% -2761.42
[70-80]%* Pcmax -2234.33 -8.11 2302.07 | 0.999ind -0.22% 0.20% -2180.02
[50-60]%* Pcmax | -1641.37 -15.30 1729.96 | 0.999ind | -0.42% 0.38% -1597.67
[30-40]%* Pcmax -1048.58 -22.44 1178.46 | 0.999 ind -0.61% 0.56% -1014.58

[10-20]%* Pcmax® | -455.22 -33.13 696.16 | 0.997ind | -0.90% 0.83% -428.95
[10-20]%* Psmax® 449.34 -43.94 680.35 0.995ind -1.19% 1.10% 476.04
[30-40]%* Psuax | 1048.18 -51.26 1161.57 | 0.999ind | -1.39% 1.28% 1082.97

[50-60]%* Pswax | 1647.96 -58.74 1721.47 | 0.999ind | -1.60% 1.47% 1691.81

[70-80]%* Psmax 2247.00 -66.20 2301.99 | 0.999ind -1.80% 1.65% 2302.02

[90-100]%* Pswax | 2846.13 -74.27 2890.81 | 0.999ind | -2.02% 1.86% 2916.42

Model

Tested on _X1-H6K-S (with 1*battery modules:X1-B5-H), the Psvax consider as
3000W (Battery supply only), and the Pcwax consider as 3000W in this clause test.

Inductive reactive power absorption, cos ¢ = 0.8

Power

Deviation

Power range i i
popv\\glrv[eW] pﬁ\?vae(rzfolaer] [Q)'\Jl\t)e?r}s/r:] factorfcos Q/P[%] AQ/Pn powDe?[V\l]
(P/Pn) 9] [+2.5%]

[90-100]%*Pcmax -2856.07 | -2172.34 3633.28 0.796 ind 76.06% 0.50% -2764.54
[70-80]%* Pcmax -2215.96 | -1686.66 2839.00 0.796 ind 76.11% 0.41% -2145.69
[50-60]%* Pcmax -1626.82 | -1238.28 2114.49 0.796 ind 76.12% 0.30% -1572.00
[30-40]%* Pcmax -1038.39 -790.58 1408.55 0.796 ind 76.13% 0.20% -997.08
[10-20]%* Pcmax® -449.37 -344.17 768.04 0.795ind 76.59% 0.12% -419.41
[10-20]%* Psmax® 452.41 -355.17 762.59 0.784 ind -78.51% 0.26% 483.19
[30-40]%* Psmax 1057.10 -817.11 1424.95 0.790 ind -77.30% 0.40% 1099.00
[50-60]%* Psmax 1661.22 -1281.23 2155.83 0.791 ind -77.13% 0.59% 1716.86
[70-80]%* Psmax 2265.07 -1745.40 2903.13 0.792 ind -77.06% 0.78% 2339.06
[90-100]%* Pswmax 2868.44 -2208.94 3655.95 0.792 ind -77.01% 0.96% 2960.44
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Inductive reactive power absorption, Q=Qmin

Power range Active Reactive | Apparent falc:;)g) Vrv[?:z)s Q/IPN[%] Dz\éi?ggn DC

(P/Pn) power [W] | power[var] | power[VA] o] [+5.0%] power[W]
[90-100]%*Pcwax | -2874.57 | -3921.54 | 4890.21 | 0.591ind | -65.36% | -0.58% | -2746.08
[70-80]%* Pcmax -2261.02 | -3930.71 4563.14 | 0.499ind | -65.51% -0.44% -2142.50
[50-60]%* Pcmax | -1647.47 | -3939.25 | 4299.13 | 0.386ind | -65.65% -0.31% -1536.17
[30-40]%* Pcmax -1035.07 | -3947.90 4111.13 | 0.254ind | -65.80% -0.18% -930.13
[10-20]%* Pcmax® -424.64 -3957.54 4009.85 | 0.107ind | -65.96% -0.04% -322.80

[10-20]%* Psmax® 482.96 -3969.82 4027.37 | 0.120ind | -66.16% 0.15% 584.26
[30-40]%* Psvax | 1084.00 | -3976.59 | 4149.11 | 0.262ind | -66.28% | 0.25% 1189.31
[50-60]%* Psmax 1684.45 -3984.26 4351.67 | 0.389ind | -66.40% 0.37% 1796.51
[70-80]%* Psvax | 2282.84 | -3991.66 | 4622.85 | 0.496ind | -66.53% | 0.48% 2402.35
[90-100]%* Psuax | 2879.31 | -3999.24 | 4950.96 | 0.584ind | -66.65% 0.59% 3007.05

Capacitive reactive power supply cos ¢ = 0.8
Power range Active Reactive | Apparent falzt% Vrv[?::)s QP[] Dz\g?gr?n DC

(P/Pn) power [W] | power[var] | power[VA] o] [+2.5%] power[W]
[90-100]%*Pcmax -2857.21 2198.49 3647.42 | 0.793 cap | -76.95% -0.93% -2770.88
[70-80]%* Pcmax -2255.84 1734.45 2896.79 | 0.793 cap | -76.89% -0.71% -2187.92
[50-60]%* Pcmax -1656.58 1270.60 2155.22 | 0.794 cap | -76.70% -0.47% -1604.74
[30-40]%* Pcmax -1057.91 806.30 1430.78 | 0.796 cap | -76.22% -0.21% -1019.51
[10-20]%* Pcwax® | -460.06 344.60 773.73 | 0.803cap | -74.90% 0.01% -432.92

[10-20]%* Psmax® 444.72 333.07 748.83 | 0.800cap | 74.89% 0.01% 472.61
[30-40]%* Psmax 1038.55 781.64 1390.52 | 0.799 cap | 75.26% -0.05% 1076.03
[50-60]%* Psmax 1633.20 1229.17 2103.40 | 0.799cap | 75.26% -0.07% 1683.54
[70-80]%* Psmax 2226.42 1676.27 283151 | 0.799cap | 75.29% -0.11% 2293.18
[90-100]%* Psmax 2820.18 212411 3566.16 | 0.799cap | 75.32% -0.15% 2904.98
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Capacitive reactive power supply, Q=Qmax

Power range Active Reactive | Apparent falc:;)t?) Vrv[?:z)s Q/IPN[%] Dz\éi?ggn DC

(P/Pn) power [W] | power[var] | power[VA] o] [+5.0%] power[W]
[90-100]%*Pcmax | -2899.14 | 4042.85 | 4996.66 |0.583 cap | 67.38% -1.26% -2775.04
[70-80]%* Pcmax | -2299.50 | 4035.81 | 4667.25 | 0.496cap | 67.26% -1.15% -2186.67
[50-60]%* Pcwax | -1700.27 | 4028.52 | 4395.56 | 0.389cap | 67.14% -1.04% -1595.89
[30-40]%* Pcmax -1102.05 4021.02 4192.58 | 0.265cap | 67.02% -0.92% -1003.49
[10-20]%* Pcwax® | -505.35 4013.98 | 4068.93 | 0.125cap | 66.90% -0.82% -410.79

[10-20]%* Psmax® 395.38 4002.22 4044.11 | 0.098 cap | 66.70% -0.64% 488.41
[30-40]%* Psmax 1000.30 | 3993.57 | 4138.90 | 0.243cap | 66.56% -0.51% 1097.45
[50-60]%* Psmax 1602.72 3984.64 4315.90 | 0.373 cap | 66.41% -0.37% 1705.05
[70-80]%* Psmax 2203.68 3975.28 4564.93 | 0.485cap | 66.25% -0.23% 2314.01
[90-100]%* Psmax 2803.36 3967.04 4875.98 | 0.577cap | 66.12% -0.11% 2921.97

Reactive power(Q=0)
Power range Active Reactive | Apparent falztc(’) VIY[?:rOS QIPN[%] Dz\g?éir?n DC

(P/Pn) power [W] | power[var] | power[VA] o] [+5.0%] power[W]
[90-100]%*Pcwax | -2849.17 32.31 2886.20 1.000 0.54% -0.49% | -2781.16
[70-80]%* Pcmax -2251.08 24.39 2296.42 1.000 0.41% -0.37% -2196.87
[50-60]%* Pcmax | -1653.49 16.98 1713.40 1.000 0.28% -0.26% -1610.59
[30-40]%* Pcmax | -1056.63 9.98 1145.93 1.000 0.17% -0.15% -1022.65
[10-20]%* Pcwax® | -459.39 -0.99 635.88 1.000 -0.02% 0.02% -433.73
[10-20]%* Psmax® 449.41 -11.58 617.91 1.000 -0.19% 0.18% 476.06
[30-40]%* Psmax 1049.83 -19.25 1127.58 1.000 -0.32% 0.29% 1085.18
[50-60]%* Psvax | 1651.72 -26.46 1701.50 1.000 -0.44% 0.40% 1696.99
[70-80]%* Psvax | 2252.07 -34.14 2288.87 1.000 -0.57% 0.52% 2309.05
[90-100]%* Pswax | 2852.12 -42.23 2881.32 1.000 -0.70% 0.64% 2922.98

Model

Tested on _X1-H6K-S (with 6*battery modules:X1-B30-HC), the Psmax consider as
6000W (Battery supply only), and the Pcvax consider as 6000W in this clause test.
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Inductive reactive power absorption, cos ¢ = 0.8

Power range Active Reactive | Apparent f Power /P[0 Dsz/ilgon DC
ower [W] | power[var] | power[VA] acinzes | R Bl power[W]
(P/Pn) P o] [+2.5%]
[90-100]%*Pcmax® | -5233.12 | -3934.02 | 6577.95 | 0.799ind | 75.18% 0.15% -5043.50
[70-80]%* Pcmax | -4465.13 | -3361.10 | 5619.59 | 0.799ind | 75.27% 0.20% -4311.34
[50-60]%* Pcmax | -3271.85 | -2467.37 | 4132.36 | 0.798ind | 75.41% 0.22% -3166.24
[30-40]%* Pcmax | -2082.50 | -1571.45 | 2656.46 | 0.798ind | 75.46% 0.16% -2016.67
[10-20]%* Pcwax® | -897.60 -677.96 1224.13 | 0.798ind | 75.53% 0.08% -859.92
[10-20]%* Psmax® 908.17 -700.85 1234.27 | 0.790ind | -77.17% 0.33% 946.07
[30-40]%* Psmax 2119.66 | -1626.36 | 2710.74 | 0.793ind | -76.73% 0.61% 2187.49
[50-60]%* Psmax 3328.61 | -2554.71 | 4222.36 | 0.793ind | -76.75% 0.97% 3433.99
[70-80]%* Psmax 4530.39 | -3480.74 | 5735.05 | 0.793ind | -76.83% 1.38% 4684.22
[90-100]%* Psuax@® | 5081.65 -3906.98 6431.03 | 0.792ind | -76.88% 1.60% 5260.27
Inductive reactive power absorption, Q=Qmin
Power range Active Reactive | Apparent | . Power oy Dzw?gon DC
ower [W] | power[var] | power[VA] SEEEES | O Sl power[W]
(P/Pn) P o] [+5.0%]
[90-100]%*Pcmax® | -5226.02 | -3942.59 6577.27 | 0.798ind | -65.71% -0.26% -5034.26
[70-80]%* Pcmax | -4459.76 | -3951.80 | 5989.27 | 0.748ind | -65.86% -0.12% -4290.91
[50-60]%* Pcmax | -3257.12 | -3968.44 | 5164.89 | 0.635ind | -66.14% 0.13% -3118.06
[30-40]%* Pcmax | -2057.99 | -3985.73 | 4517.90 | 0.459ind | -66.43% 0.39% -1939.98
[10-20]%* Pcuax® | -862.27 | -4003.21 | 4128.08 | 0.211ind | -66.72% 0.65% -756.91
[10-20]%* Psmax® 940.09 -4027.05 | 4167.01 | 0.227ind | -67.12% 1.02% 1045.86
[30-40]%* Psmax 2142.79 | -4042.03 | 4603.18 | 0.468ind | -67.37% 1.24% 2261.61
[50-60]%* Psmax 3340.93 | -4057.43 | 5280.93 | 0.635ind | -67.62% 1.48% 3480.06
70-80]%* Psmax 4535.77 | -4073.94 | 6119.33 | 0.744ind | -67.90% 1.73% 4705.30
[ ]
[90-100]%* Pswax® | 4951.14 | -4079.17 | 6437.07 | 0.771ind | -67.99% 1.81% 5132.30

Capacitive reactive power supply cos ¢ = 0.8
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Power range Active Reactive | Apparent falc:;)g) Vrv[?:z)s QIP[%] Dz\éi?ggn DC

(P/Pn) power [W] | power[var] | power[VA] o] [+2.5%] power[W]
[90-100]%*Pcmax® | -5175.59 | 3950.45 | 6536.53 | 0.795cap | -76.33% -1.15% -4994.39
[70-80]%* Pcmax -4544.38 3470.85 5744.35 | 0.795cap | -76.38% -1.04% -4392.15
[50-60]%* Pcmax -3330.14 2544.36 4221.28 | 0.795cap | -76.40% -0.78% -3227.10
[30-40]%* Pcmax -2119.71 1616.39 2709.21 | 0.796 cap | -76.26% -0.44% -2057.35
[10-20]%* Pcmax® | -914.95 690.64 1240.26 | 0.799 cap | -75.48% -0.07% -880.25

[10-20]%* Psmax® 891.70 669.85 1202.38 | 0.800cap | 75.12% -0.02% 925.04
[30-40]%* Psmax 2082.82 1562.53 2642.06 | 0.800cap | 75.02% -0.01% 2143.34
[50-60]%* Psmax 3272.17 2457.79 4117.17 | 0.800cap | 75.11% -0.06% 3368.90
[70-80]%* Psmax 4454.33 3351.59 5593.56 | 0.799cap | 75.24% -0.18% 4595.48
[90-100]%* Pswax@ | 5075.14 3822.18 6370.94 | 0.799cap | 75.31% -0.26% 5243.70

Capacitive reactive power supply, Q=Qmax
Power range Active Reactive | Apparent falzt% Vrv[?::)s QIPn[%)] Dz\g?éign DC

(P/Pn) power [W] | power[var] | power[VA] o] [+5.0%] power[W]
[90-100]%*Pcmax® | -5078.15 4071.42 6534.42 | 0.781cap | 67.86% -1.69% -4899.46
[70-80]%* Pcmax | -4553.02 | 4063.66 | 6128.32 | 0.746cap | 67.73% -1.57% -4389.29
[50-60]%* Pcmax | -3349.55 | 4047.80 | 5279.90 | 0.638cap | 67.46% -1.33% -3216.12
[30-40]%* Pcwax | -2150.10 | 4033.04 | 4597.49 | 0.471cap | 67.22% | -1.11% | -2039.49
[10-20]%* Pcwax® | -953.88 4018.66 | 4158.30 | 0.232cap | 66.98% -0.89% -857.86
[10-20]%* Psuax® | 849.37 3995.26 | 4111.90 | 0.208 cap | 66.59% -0.53% 944.95
[30-40]%* Psmax 2053.32 | 3976.77 | 4500.27 | 0.459cap | 66.28% -0.25% 2160.43
[50-60]%* Psmax 3251.99 | 3960.01 | 514565 | 0.635cap | 66.00% 0.00% 3377.99
[70-80]%* Psmax 4446.37 3943.44 5962.06 | 0.748 cap | 65.72% 0.25% 4601.56
[90-100]%* Psuax® | 4989.69 | 3936.05 | 6373.29 | 0.785cap | 65.60% 0.36% 5160.18

Reactive power(Q=0)
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Power range Active Reactive | Apparent fal;% Vrv[(ce:z)s Q/IPN[%] Dz\éi?éign DC

(P/Pn) power [W] | power[var] | power[VA] o] [+5.0%] power[W]
[90-100]%*Pcmax -5704.74 70.39 5729.26 1.000 1.17% -1.07% -5549.42
[70-80]%* Pcmax -4499.03 54.43 4525.72 1.000 0.91% -0.82% -4384.36
[50-60]%* Pcmax | -3298.09 38.28 3330.82 1.000 0.64% -0.58% -3216.78
[30-40]%* Pcmax -2101.03 22.34 2148.91 1.000 0.37% -0.34% -2047.75

[10-20]%* Pcwax® | -907.88 7.69 1009.01 1.000 0.13% -0.12% -874.50
[10-20]%* Psuax® | 899.53 -17.31 991.09 1.000 -0.29% 0.26% 933.89
[30-40]%* Psvax | 2102.15 -32.29 2141.96 1.000 -0.54% 0.49% 2156.24

[50-60]%* Psmax 3302.65 -48.54 3328.37 1.000 -0.81% 0.74% 3384.73

[70-80]%* Pswax | 4497.79 -64.50 4517.44 1.000 -1.07% 0.98% 4610.44

[90-100]%* Psmax 5687.70 -79.06 5704.99 1.000 -1.32% 1.20% 5835.20

* :Verify that the minimum requirement of this is sustained stably when thermal equilibrium is reached.

@: For powers delivered less than 20 % of the rated power, the generator shall not exchange a reactive
power exceeding 10 % of the rated power.
): Active power may not reach the set value due to maximum current limitation.
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Bbis.6.6& Bbis.6.7

Automatic delivery of reactive power according to a
characteristic curve cos ¢ =f (P)

P

Model Tested on X1-H3.68K-S (with 1*battery modules:X1-B5-H), the Psmax consider as 3000W
(Battery supply only), and the Pcmax consider as 3000W in this clause test.
Inductive
P/Pn [%] Acti\ée[\s)\gwer Vout [V] po?vg?gi(\(?ar) mge(l)ssu(rpe d S(St?[fo(ipnt A cos@ Limit Acos@
20 % Psmax 590.29 239.13 -0.84 0.999 ind 1.000 0.000 +0.01
30 % Psmax 889.87 239.16 -2.68 0.999 ind 1.000 0.000 +0.01
40 % Pswmax 1189.83 239.19 -6.03 0.999 ind 1.000 0.000 +0.01
50 % Psmax 1489.69 239.21 -9.15 0.999 ind 1.000 0.000 +0.01
60 % Psmax 1789.36 239.24 -12.42 0.999 ind 1.000 0.000 +0.01
60% Psmax 1791.15 243.74 -375.98 0.979ind 0.980 ind 0.001 +0.01
70 % Psmax 2093.13 243.77 -629.91 0.958 ind 0.960 ind 0.002 +0.01
80 % Psmax 2395.30 243.75 -894.78 0.937ind 0.940 ind 0.003 +0.01
90 % Psmax 2698.15 243.77 -1180.82 0.916 ind 0.920 ind 0.004 +0.01
100% Psmax 3001.09 243.77 -1490.49 0.896 ind 0.900 ind 0.004 +0.01
100% Psmax 3007.43 232.27 -1510.16 0.894 ind 0.900 ind 0.006 +0.01
100% Psmax 2992.72 227.80 -59.54 0.999 ind 1.000 0.000 +0.01
Capacitive
P/Pn [%] Acti\ée[\[/)\gwer Vout [V] po?vi?gi(\(?ar) meCaosSu(rpe d s;(-)p?o(ipnt A cos@ Limit Acos@
20 % Psmax 594.79 239.23 2.40 0.999 cap 1.000 0.000 +0.01
30 % Psmax 895.91 239.27 2.46 0.999 cap 1.000 0.000 +0.01
40 % Pswmax 1197.33 239.31 6.34 0.999 cap 1.000 0.000 +0.01
50 % Psmax 1498.58 239.34 10.00 0.999 cap 1.000 0.000 +0.01
60 % Pswax 1799.92 239.39 13.80 0.999 cap 1.000 0.000 +0.01
60% Psmax 1793.15 243.98 366.17 0.980 cap | 0.980 cap 0.000 +0.01
70 % Psmax 2090.59 244.02 613.58 0.960 cap | 0.960 cap 0.000 +0.01
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80 % Pswmax 2387.49 244.06 871.64 0.939 cap | 0.940 cap -0.001 +0.01
90 % Pswmax 2684.54 244.09 1149.85 0.919 cap | 0.920 cap -0.001 +0.01
100% Psmax 2082.24 24413 1452.13 0.899 cap | 0.900 cap -0.001 +0.01
100% Psmax 2988.53 232.65 1432.93 0.902 cap | 0.900 cap 0.002 +0.01
100% Psmax 3008.16 228.05 41.50 0.999 cap 1.000 0.000 +0.01

Model Tested on X1-H6K-S (with 1*battery modules:X1-B5-H), the Psvax consider as 3000W
(Battery supply only), and the Pcuax consider as 3000W in this clause test.
Inductive
P/Pn [%] ACti;e[\nger Vout [V] po?vi?gizl\/ear) mg:ssu(rpe d S((e:t?;o(ipn ¢ A cos@ Limit Acos@
20 % Psmax 590.40 239.20 -0.78 0.999ind 1.000 0.000 +0.01
30 % Psmax 889.98 239.23 -2.65 0.999ind 1.000 0.000 +0.01
40 % Pswmax 1190.15 239.21 -6.10 0.999ind 1.000 0.000 +0.01
50 % Psmax 1489.93 239.24 -9.32 0.999ind 1.000 0.000 +0.01
60 % Psmax 1789.53 239.23 -12.46 0.999 ind 1.000 0.000 +0.01
60% Psmax 1791.43 243.76 -375.93 0.979ind 0.980 ind 0.001 +0.01
70 % Psmax 2093.74 243.76 -630.04 0.958 ind 0.960 ind 0.002 +0.01
80 % Psmax 2395.95 243.77 -894.94 0.937ind 0.940 ind 0.003 +0.01
90 % Psmax 2698.75 243.77 -1180.97 0.916ind 0.920 ind 0.004 +0.01
100% Psmax 3001.60 243.80 -1490.97 0.896 ind 0.900 ind 0.004 +0.01
100% Psmax 3007.98 232.27 -1510.26 0.894 ind 0.900 ind 0.006 +0.01
100% Psmax 2992.81 227.77 -48.51 0.999 ind 1.000 0.000 +0.01
Capacitive
P/Pn [%] Acti\ée[&/(iwer Vout [V] posvgilgi(\(?ar) m((e:;;u(rpe d sgt(-);o(ipn i A coso Limit Acos

20 % Psmax 594.83 239.23 1.15 0.999 cap 1.000 0.000 +0.01
30 % Psmax 895.92 239.27 2.61 0.999 cap 1.000 0.000 +0.01
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40 % Psmax 1197.31 239.31 6.50 0.999 cap 1.000 0.000 +0.01
50 % Pswmax 1498.37 239.35 10.05 0.999 cap 1.000 0.000 +0.01
60 % Psmax 1799.65 239.39 13.80 0.999 cap 1.000 0.000 +0.01
60% Psmax 1792.84 243.98 366.06 0.980 cap | 0.980 cap 0.000 +0.01
70 % Psmax 2090.46 244.02 613.48 0.960 cap | 0.960 cap 0.000 +0.01
80 % Pswmax 2387.48 244.06 871.60 0.939 cap | 0.940 cap -0.001 +0.01
90 % Psmax 2684.56 244.10 1150.02 0.919 cap | 0.920 cap -0.001 +0.01
100% Psmax 2981.87 244.13 1452.34 0.899 cap | 0.900 cap -0.001 +0.01
100% Psmax 2988.38 232.66 1432.98 0.902 cap | 0.900 cap 0.002 +0.01
100% Psmax 3008.45 228.06 46.98 0.999 cap 1.000 0.000 +0.01

Tested on X1-H6K-S (with 6*battery modules:X1-B30-HC), the Psmax consider as 6000W

e (Battery supply only), and the Pcmax consider as 6000W in this clause test.
Inductive
P/Pn [%] Acti\ée[\;;)vc])wer Vout [V] posvg?gi(((/aar) meCaosSu(rPe d S((a:t?p?o(ipn t A coso Limit Acos

20 % Psmax 1188.53 239.05 -6.15 0.999 ind 1.000 0.000 +0.01
30 % Psmax 1788.39 239.10 -12.56 0.999 ind 1.000 0.000 +0.01
40 % Pswmax 2386.66 239.16 -19.40 0.999 ind 1.000 0.000 +0.01
50 % Psmax 2985.36 239.22 -26.75 0.999 ind 1.000 0.000 +0.01
60 % Psmax 3583.09 239.25 -33.75 0.999 ind 1.000 0.000 +0.01
60% Psmax 3589.53 243.95 -767.28 0.979ind 0.980 ind 0.001 +0.01
70 % Psmax 4190.99 243.96 -1274.79 0.958 ind 0.960 ind 0.002 +0.01
80 % Psmax 4790.80 244.00 -1804.92 0.937ind 0.940 ind 0.003 +0.01
90 % Psmax 5389.50 244.05 -2376.42 0.916 ind 0.920 ind 0.004 +0.01
100% Psmax 5940.59 244.05 -2971.29 0.896 ind 0.900 ind 0.004 +0.01
100% Psmax 5946.04 232.46 -2962.63 0.894 ind 0.900 ind 0.006 +0.01
100% Psmax 5964.78 228.02 -89.61 0.999 ind 1.000 0.000 +0.01
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&)

Capacitive
P/Pn [%)] Acti\ée[&gwer Vout [V] po@i?%izl\?ar) mg::u?e d sgt?;o(ipn ¢ A cos Limit Acos®
20 % Psmax 1199.78 239.30 -5.69 0.999 cap 1.000 0.000 +0.01
30 % Pswmax 1802.15 239.38 -12.46 0.999 cap 1.000 0.000 +0.01
40 % Pswmax 2402.53 239.45 -20.23 0.999 cap 1.000 0.000 +0.01
50 % Psmax 3003.43 239.53 -28.49 0.999 cap 1.000 0.000 +0.01
60 % Psmax 3603.91 239.61 -36.83 0.999 cap 1.000 0.000 +0.01
60% Psmax 3593.13 244.20 713.05 0.981 cap | 0.980 cap 0.001 +0.01
70 % Psmax 4185.68 244.28 1207.02 0.961 cap | 0.960 cap 0.001 +0.01
80 % Psmax 4777.00 244.36 1721.31 0.941 cap | 0.940 cap 0.001 +0.01
90 % Psmax 5365.49 244.43 2274.53 0.921 cap | 0.920 cap 0.001 +0.01
100% Psmax 5935.12 244.49 2839.75 0.902 cap | 0.900 cap 0.002 +0.01
100% Psmax 5938.28 233.03 2809.16 0.904 cap | 0.900 cap 0.004 +0.01
100% Psmax 5994.38 228.46 -76.00 0.999 cap 1.000 0.000 +0.01

Supplementary information:

Locked-in active power: 50% Pswmax; locked-out active power: 50% Pswmax.

Locked-in voltage: 1.05Un; locked-out voltage: 0.95Un
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Bbis.7.1

Automatic limitation the active power for voltage value close to 110%
of the nominal voltage

Bidirectional converter

Model

Tested on X1-H3.68K-S (with 1*battery modules:X1-B5-H), the Psumax consider as 3000W

(Battery supply only), and the Pcuax consider as 3000W in this clause test.
Voltage set- Grid voltage Output power | DC power -
point (V) V) Current (A) W) W) Limit
Step 1) | -2% V declared 248.70 11.95 2973.65 3033.21 100%*Psmax
Step 2) | +2% V declared 257.13 9.42 -2404.72 -2336.43 280%*Pcmax
Step 3) | -2% V declared 248.81 12.03 2980.44 3042.12 100%*Psmax
P(V) test 3.68K+1Battery
3000 260
= 2000 258
% 1000 ;gi =
% 0 252 ?D
2 1000 250 %
% -2000 248 3
s N
-4000 242
N A 0NN O oO~MmO M~ oM
R RSP R R
MmmMmmmmmmMmmMmMBmmMMMIIITSS
Time
— ACtive power Voltage
Model Tested on _X1-H6-S (with 1*battery modules:X1-B5-H), the Psmax consider as 3000W
(Battery supply only), and the Pcmax consider as 3000W in this clause test.
Voltage set- Grid voltage Output power | DC power -
point (V) V) Current (A) W) ) Limit
Step 1) | -2% V declared 248.81 12.08 2981.08 3043.18 100%*Psmax
Step 2) | +2% V declared 257.13 9.41 -2405.65 -2337.03 280%*Pcmax
Step 3) | -2% V declared 248.82 12.22 2980.39 3043.26 100%*Psmax
P(V) test 6K+1Battery
3000 260
2000 3?2
§ 1000 254 o
g o 52 &
2 1000 250 §
2 -2000 248

-3000
-4000

— A\ ctive power

Voltage
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244
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Tested on X1-H6-S (with 6*battery modules:X1-B30-HC), the Pswvax consider as 6000W

el (Battery supply only), and the Pcuax consider as 6000W in this clause test.
Voltage set- Grid voltage Output power | DC power -
. Current (A Limit
point (V) V) @ (W) (W)
Step 1) | -2% V declared 249.31 23.96 5955.72 6081.91 100%*Psmax
Step 2) | +2% V declared 256.72 18.64 -4764.33 -4633.17 280%*Pcmax
Step 3) | -2% V declared 249.37 23.93 5954.11 6080.59 100%*Psmax
P(V) test 6K+6Battery
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&)

. Control of active power in the presence of transients on the
Bbis.7.2 L P
transmission network
Model Tested on X1-H3.68K-S (with 1*battery modules:X1-B5-H), the Psuax consider as 3000W

(Battery supply only), and the Pcmax consider as 3000W in this clause test.

Test for storage system connected to the bidirectional converters

Over-frequency regulation, with active power reduction frequency start point=50.2Hz, gradient
droop s=2.6%, (a gradient of 76.92% of (Pimax- Pimin) per hertz), for storage system connected to the
bidirectional converters, Pinin=100% Pcmax

Test Sequence A, P=100% Pswax, inverter DC input power is set to 100% of maximum active output power
first. After the inverter step into frequency range above 50.2Hz, the inverter available input power is set to
100% of maximum active output.

Expected power BEEITER
Step # P (W)p Frequency (Hz) | active APW) | AP/Pn(%) Limit
power (W)
1(t1) 3000.00 47.51 3003.43 3.43 0.09% +2.5% Pn
2 (t'2) 3000.00 50+0.15 3003.73 3.73 0.10% +2.5% Pn
3 (t'3) 2080.69 50+0.40 2078.85 -1.84 -0.05% +2.5% Pn
4 (t4) 1157.65 50+0.60 1125.64 -32.01 -0.87% +2.5% Pn
5 (t'5) -2949.88 50+1.49 -2915.87 34.00 0.92% +2.5% Pn
6 (t'6) -2949.88 50+0.11 -2916.13 33.74 0.92% +2.5% Pn
3 See below
v B 2 table B B B
Time after Measured | AP Arise | Gradient of Limit rate
Step # Freq (Hz) reconnection active during 1 charge rate (£20% Pimax-
(min) power (W) | min (W) | AP/t (W/ min) | prin) (Yes/No)
, The time that the active power start increases after the
D) =0 frequency change to 50.00Hz (s) 305.1
After reconnection
7 (t7) 50.00 0.0min -2915.00 -- -- --
7 (t7) 50.00 0.5min -2325.36 1179.29 19.64% Yes
7 (t7) 50.00 1.0min -1735.65 1179.41 19.64% Yes
7 (t7) 50.00 1.5min -1148.55 1174.20 19.56% Yes
7 (t7) 50.00 2.0min -560.77 1175.57 19.58% Yes
7 (t7) 50.00 2.5min 38.55 1198.64 19.96% Yes
7 (t7) 50.00 3.0min 633.32 1189.53 19.81% Yes
7 (t7) 50.00 3.5min 1225.82 1185.01 19.74% Yes
7 (t7) 50.00 4.0min 1819.28 1186.93 19.77% Yes
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7 (t'7) 50.00 4.5min 2410.43 1182.29 19.69% Yes
7 (t'7) 50.00 5.0min 3003.68 1186.50 19.76% Yes
7 (t'7) 50.00 5.5 min 3004.38 1.40 0.02% Yes
7 (t'7) 50.00 6.0 min 3004.53 0.28 0.00% Yes

Supplementary information:

LFSM-O, Test Sequence A, P=100%Psmax

4000
3000
2000
1000

]

-1000
-2000
-3000
-4000

Active power (W)
[en]

56:06.6
56:42.6
57:18.6
57:54.6
58:30.6
59:06.6
59:42.6
00:18.6
00:54.6
01:30.6
02:06.6

e \Ctive power

03:54.6
04:30.6
05:06.6
05:42.6
06:18.6

06:54.6
07:30.6
08:06.6
08:42.6
09:18.6

Frequency

/—

52
51
50
49
48
47
46
45

Frequency (Hz)

Test Sequence B, P=50% Pswax, inverter DC input power is set to 50% of maximum active output power
first. After the inverter step into frequency range above 50.2Hz, the inverter available input power is set to

100% of maximum active output.

Expected power EEEEE
Step # P (W)p Frequency (Hz) active A P(W) A P/Pn(%) Limit
power (W)
1(t1) 1500.00 47.51 1502.51 2.51 0.08% +2.5% Pn
2 (t'2) 1500.00 50+0.15 1503.16 3.16 0.11% +2.5% Pn
3 (t'3) 810.88 50+0.40 815.18 4.30 0.14% +2.5% Pn
4 (t4) 118.60 50+0.60 82.99 -35.60 -1.19% +2.5% Pn
5 (t'5) -2962.05 50+1.49 -2951.87 10.18 0.34% +2.5% Pn
6 (t'6) -2962.05 50+0.11 -2951.62 10.43 0.35% +2.5% Pn
, See below
7 B e table B ” -
Time after Measured | AP Arise | Gradient of Limit rate
Step # Freq (Hz) reconnection active during 1 charge rate (£20% Pimax-
(min) power (W) | min (W) | AP/t (W/ min) | pyin) (Yes/No)
7 (7) 50.00 The time that the active power start increases after the 308.6

frequency change to 50.00Hz (s)
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After reconnection

7 (t7) 50.00 0.0min -2950.17 - - -
7 (t7) 50.00 0.5min -2504.84 890.65 19.78% Yes

7 (t7) 50.00 1.0min -2061.66 888.50 19.73% Yes

7 (t7) 50.00 1.5min -1617.36 887.48 19.71% Yes

7 (t7) 50.00 2.0min -1174.94 886.72 19.69% Yes

7 (t7) 50.00 2.5min -731.35 886.01 19.68% Yes

7 (t7) 50.00 3.0min -285.82 889.12 19.74% Yes

7 (t7) 50.00 3.5min 165.79 897.14 19.92% Yes

7 (t7) 50.00 4.0min 611.59 897.41 19.93% Yes

7 (t7) 50.00 4.5min 1057.04 891.25 19.79% Yes

7 (t7) 50.00 5.0min+2s 1502.56 -- -- --

Mearsure the time when reach Pimax
Time after Measured | AP Arise | Gradient of Limit rate
Step # Freq (Hz) reconnection active during 1 charge rate (£20% Prom)
(min) power (W) [ min (W) | AP/t (W/ min) (Yes/No)

7 (t7) 50.00 5.0min+2s 1502.56 - - -

7 (t7) 50.00 5.5min+2s 1797.88 590.64 16.05% Yes

7 (t7) 50.00 6.0min+2s 2089.29 586.73 15.94% Yes

7 (t7) 50.00 6.5min+2s 2382.47 584.59 15.89% Yes

7 (t7) 50.00 7.0min+2s 2675.27 585.98 15.92% Yes

7 (t7) 50.00 7.5min+2s 2967.20 584.72 15.89% Yes

7 (t7) 50.00 8.0min+2s 3006.69 331.42 9.01% Yes

7 (t7) 50.00 8.5min+2s 3006.41 -- -- --

Supplementary information:

LFSM-O, Test Sequence B, P=50%Psmax
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Test Sequence C, P=0% Pswmax, inverter DC input power is set to 0% of maximum active output power first.
After the inverter step into frequency range above 50.2Hz, the inverter available input power is set to 100%
of maximum active output.

Expected power MEEsUTEe
Step # P (W)p Frequency (Hz) active A P(W) A P/Pn(%) Limit
power (W)
1(t'1) 0.00 47.51 -2.87 - - +2.5% Pn
2 (t'2) 0.00 50+0.15 -2.30 -2.30 -0.08% +2.5% Pn
3 (t'3) -463.82 50+0.40 -457.01 6.81 0.23% +2.5% Pn
4 (t'4) -925.34 50+0.60 -947.80 -22.47 -0.75% +2.5% Pn
5 (t'5) -2979.10 50+1.49 -2979.69 -0.59 -0.02% +2.5% Pn
6 (1'6) -2979.10 50+0.11 -2979.90 -0.80 -0.03% +2.5% Pn
) See below
7 (t7) - 50 table - - --
Time after Measured | AP Arise | Gradient of Limit rate
Step # Freq (Hz) reconnection active during 1 charge rate (£20% Pimax-
(min) power (W) | min (W) | AP/t (W/ min) | pmin) (Yes/No)
, The time that the active power start increases after the
7T sloiiet frequency change to 50.00Hz (s) 313.0
After reconnection
7 (t7) 50.00 0.0 min -2979.64 - - --
7 (t7) 50.00 0.5 min -2683.06 593.17 19.79% Yes
7 (t7) 50.00 1.0 min -2383.60 596.04 19.88% Yes
7 (t7) 50.00 1.5 min -2085.13 597.93 19.95% Yes
7 (t7) 50.00 2.0 min -1788.98 594.62 19.84% Yes
7 (t7) 50.00 2.5 min -1491.57 593.56 19.80% Yes
7 (t7) 50.00 3.0 min -1195.23 593.75 19.81% Yes
7 (t7) 50.00 3.5 min -898.04 593.53 19.80% Yes
7 (t7) 50.00 4.0 min -600.69 594.54 19.83% Yes
7 (t7) 50.00 4.5 min -302.33 595.71 19.86% Yes
7 (t7) 50.00 5.0 min+0s -2.95 - - -
Mearsure the time when reach Pimax
Time after Measured | AP Arise | Gradient of Limit rate
Step # Freq (Hz) reconnection active during 1 charge rate (£20% Prom)
(min) power (W) [ min (W) | AP/t (W/ min) (Yes/No)
7 (t7) 50.00 5.5 min+0s -2.95 - - -
7 (t7) 50.00 6.0 min+0s 294.16 594.22 16.15% Yes
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7 (t'7) 50.00 6.5 min+0s 586.50 589.45 16.02% Yes
7 (t'7) 50.00 7.0 min+0s 880.79 586.63 15.94% Yes
7 (t'7) 50.00 7.5 min+0s 1174.11 587.61 15.97% Yes
7 (t'7) 50.00 8.0 min+0s 1468.11 587.32 15.96% Yes
7(t'7) 50.00 8.5 min+0s 1760.24 586.13 15.93% Yes
7 (t'7) 50.00 9.0 min+0s 2053.01 584.90 15.89% Yes
7 (t'7) 50.00 9.5 min+0s 2345.18 584.95 15.90% Yes
7 (t'7) 50.00 10.0 min+0s 2639.41 586.40 15.93% Yes
7 (t'7) 50.00 10.5 min+0s 2930.07 584.88 15.89% Yes
7 (t'7) 50.00 11.0 min+0s 3005.68 366.27 9.95% Yes
7 (t'7) 50.00 11.5 min+0s 3005.28 - -- -

Supplementary information:

LFSM-0O, Test Sequence C, P=0%Psmax
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Tested on X1-H6K-S (with 1*battery modules:X1-B5-H), the Pswax consider as 3000W
(Battery supply only), and the Pcmax consider as 3000W in this clause test.

Model

Over-frequency regulation, with active power reduction frequency start point=50.2Hz, gradient
droop s=2.6%, (a gradient of 76.92% of (Pimax- Pimin) per hertz), for storage system connected to the
bidirectional converters, Pimin=100% Pcmax

Test Sequence A, P=100% Pswmax, inverter DC input power is set to 100% of maximum active output power
first. After the inverter step into frequency range above 50.2Hz, the inverter available input power is set to
100% of maximum active output.

Expected power WEESc
Step # b (W)p Frequency (Hz) active A P(W) A P/Pn(%) Limit
power (W)
1(t1) 3000.00 47.51 3005.12 -- -- +2.5% Pn
2 (t'2) 3000.00 50+0.15 3005.43 5.43 0.09% +2.5% Pn
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3 (t'3) 2082.39 50+0.40 2075.96 -6.43 -0.11% +2.5% Pn

4 (t4) 1159.35 50+0.60 1123.69 -35.66 -0.60% 1+2.5% Pn

5 (t'5) -2948.18 50+1.49 -2926.93 21.25 0.36% +2.5% Pn

6 (1'6) -2948.18 50+0.11 -2927.23 20.95 0.35% +2.5% Pn

7(t7) - 50 See below |~ - ;
Time after Measured | AP Arise | Gradient of Limit rate

Step # Freq (Hz) reconnection active during 1 charge rate (£20% Pimax-

(min) power (W) | min (W) | AP/t (W/ min) | ppin) (Yes/No)
7(t7) 50.00 The time thfr;t(te (;TJZ r?c(;:;i\(/:i gr?g\gl\;etrostsaor-toigarze?ss)es after the 305.9
After reconnection

7 (t7) 50.00 0.0min -2927.26 - - -

7 (t7) 50.00 0.5min -2338.26 1178.01 19.63% Yes

7 (t7) 50.00 1.0min -1747.41 1179.86 19.65% Yes

7 (t7) 50.00 1.5min -1156.62 1181.64 19.68% Yes

7 (t7) 50.00 2.0min -566.68 1180.73 19.66% Yes

7 (t7) 50.00 2.5min 34.82 1191.44 19.84% Yes

7 (t7) 50.00 3.0min 627.92 1194.60 19.89% Yes

7 (t7) 50.00 3.5min 1223.19 1188.37 19.79% Yes

7(7) 50.00 4.0min 1818.65 1190.74 19.83% Yes

7 (t7) 50.00 4.5min 2409.32 1186.13 19.75% Yes

7 (t7) 50.00 5.0min 3004.32 1185.67 19.74% Yes

7 (t7) 50.00 5.5 min 3005.12 595.80 9.92% Yes

Supplementary information:
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LFSM-O, Test Sequence A, P=100%Psmax
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Test Sequence B, P=50% Pswax, inverter DC input power is set to 50% of maximum active output power
first. After the inverter step into frequency range above 50.2Hz, the inverter available input power is set to

100% of maximum active output.

Expected power MizesuEe
Step # P (W)p Frequency (Hz) active A P(W) A P/Pn(%) Limit
power (W)
1(t1) 1500.00 47.51 1502.69 2.69 0.05% +2.5% Pn
2 (t2) 1500.00 50+0.15 1503.15 3.15 0.05% +2.5% Pn
3 (t'3) 810.87 50+0.40 822.30 11.43 0.19% +2.5% Pn
4 (t4) 118.59 50+0.60 91.20 -27.38 -0.46% +2.5% Pn
5 (t'5) -2962.06 50+1.49 -2952.16 9.90 0.17% +2.5% Pn
6 (t'6) -2962.06 50+0.11 -2919.33 42.73 0.71% +2.5% Pn
) See below
T B & table ” ” ”
Time after Measured | AP Arise | Gradient of Limit rate
Step # Freq (Hz) reconnection active during 1 charge rate | (<20% Pimax-
(min) power (W) | min (W) | AP/t (W/ min) | pyin) (Yes/No)
, The time that the active power start increases after the
ot S frequency change to 50.00Hz (s) 305.1
After reconnection
7 (t'7) 50.00 0.0min -2918.46 - -- --
7 (t7) 50.00 0.5min -2476.36 884.20 19.64% Yes
7 (t'7) 50.00 1.0min -2036.44 882.03 19.59% Yes
7 (t'7) 50.00 1.5min -1595.55 880.81 19.56% Yes

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022
+CEl 0-21:2022/v2:2024
Report No:64.290.24.30714.01

Rev.: 00
Date: 2024-07-23
Page: 244 of 305

Telephone : +86 20 38320668

Telefax

www.tuvsud.com

- +86 20 38320478

TUV SUD Certification and Testing (China) Co., Ltd.
Guangzhou Branch
5F&8F East, Communication Building, No.163 Pingyun
Road, Huangpu Ave. West, Guangzhou 510656, China



http://www.tuvsud.com/

&)

7 (t7) 50.00 2.0min -1155.64 880.80 19.56% Yes
7 (t7) 50.00 2.5min -716.04 879.52 19.53% Yes
7 (t7) 50.00 3.0min -270.66 884.98 19.65% Yes
7 (t7) 50.00 3.5min 176.38 892.42 19.82% Yes
7 (t7) 50.00 4.0min 618.03 888.69 19.74% Yes
7 (t7) 50.00 4.5min 1061.21 884.83 19.65% Yes
7 (t7) 50.00 5.0min+1s 1503.77 885.73 19.67% Yes
Mearsure the time when reach Pimax
Time after Measured | AP Arise | Gradient of Limit rate
Step # Freq (Hz) reconnection active during 1 charge rate (£20% Prom)
(min) power (W) [ min (W) | AP/t (W/ min) (Yes/No)
7(t7) 50.00 5.0 min+1s 1503.77 -- -- -
7 (t7) 50.00 5.5 min+1s 1797.69 579.26 9.65% Yes
7 (t7) 50.00 6.0 min+1s 2091.92 588.15 9.80% Yes
7 (t7) 50.00 6.5 min+1s 2381.55 583.86 9.73% Yes
7 (t7) 50.00 7.0 min+1s 2676.41 584.49 9.74% Yes
7 (t7) 50.00 7.5 min+1s 2968.19 586.64 9.78% Yes
7 (t7) 50.00 8.0 min+1s 3005.70 329.29 5.49% Yes

Supplementary information:

LFSM-O, Test Sequence B, P=50%Psmax
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Test Sequence C, P=0% Pswmax, inverter DC input power is set to 0% of maximum active output power first.
After the inverter step into frequency range above 50.2Hz, the inverter available input power is set to 100%
of maximum active output.

Step #

Expected power
(W)

Frequency (Hz)

Measured
active
power (W)

A P(W)

A P/Pn(%)

Limit
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1(t1) 0.00 4751 -2.55 - +2.5% Pn
2 (t'2) 0.00 50+0.15 -2.18 -2.18 -0.04% +2.5% Pn
3 (t'3) -463.70 50+0.40 -459.86 3.84 0.07% +2.5% Pn
4 (t4) -925.22 50+0.60 -943.99 -18.78 -0.32% +2.5% Pn
5 (t'5) -2978.98 50+1.49 -2974.86 412 0.07% +2.5% Pn
6 (1'6) -2978.98 50+0.11 -2974.82 4.16 0.07% +2.5% Pn
7 (t7) - 50 Seteagfek’w - - -
Time after Measured | AP Arise | Gradient of Limit rate
Step # Freq (Hz) reconnection active during 1 charge rate (£20% Pimax-
(min) power (W) | min (W) | AP/t (W/ min) | pyin) (Yes/No)
7(t7) 50.00 The time thff;l(te (;TJZ r?cc;i\éi gr?é\’/eetrosgeg-toigarze?ss)es after the 305.4s
After reconnection
7 (t7) 50.00 0.0 min -2974.49 - - -
7 (t7) 50.00 0.5 min -2675.15 595.69 19.86% Yes
7 (t7) 50.00 1.0 min -2380.02 594.47 19.82% Yes
7 (t7) 50.00 1.5 min -2082.17 592.99 19.77% Yes
7 (Y7) 50.00 2.0 min -1787.44 592.58 19.75% Yes
7 (Y7) 50.00 2.5 min -1490.70 591.47 19.72% Yes
7 (Y7) 50.00 3.0 min -1194.54 592.90 19.76% Yes
7 (Y7) 50.00 3.5 min -899.04 591.66 19.72% Yes
7 (Y7) 50.00 4.0 min -602.67 591.87 19.73% Yes
7 (Y7) 50.00 4.5 min -303.51 595.53 19.85% Yes
7 (Y7) 50.00 5.0 min+2s -3.06 599.61 19.98% Yes
Mearsure the time when reach Pimax
Time after Measured | AP Arise | Gradient of Limit rate
Step # Freq (Hz) reconnection active during 1 charge rate (£20% Prom)
(min) power (W) [ min (W) | AP/t (W/ min) (Yes/No)
7 (t7) 50.00 5.0 min+2s -3.06 -- -- --
7 (t7) 50.00 5.5 min+2s 293.21 592.55 9.88% Yes
7 (t7) 50.00 6.0 min+2s 585.71 588.77 9.81% Yes
7 (t7) 50.00 6.5 min+2s 878.25 585.03 9.75% Yes
7 (t7) 50.00 7.0 min+2s 1171.12 | 585.41 9.76% Yes
7 (t7) 50.00 7.5 min+2s 1465.88 587.63 9.79% Yes
7 (t7) 50.00 8.0 min+2s 1758.94 587.82 9.80% Yes
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7 (t'7) 50.00 8.5 min+2s 2051.82 585.94 9.77% Yes
7 (t'7) 50.00 9.0 min+2s 2342.57 583.63 9.73% Yes
7 (t'7) 50.00 9.5 min+2s 2637.40 585.59 9.76% Yes
7 (t'7) 50.00 10.0 min+2s 2928.67 586.10 9.77% Yes
7 (t'7) 50.00 10.5 min+2s 3005.34 367.94 6.13% Yes
7 (t'7) 50.00 11.0 min+2s 3005.28 76.61 1.28% Yes

Supplementary information:

LFSM-0O, Test Sequence C, P=0%Psmax
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Tested on X1-H6K-S (with 6*battery modules:X1-B30-HC), the Psuwax consider as 6000W
(Battery supply only), and the Pcmax consider as 6000W in this clause test.

Model

Test for storage system connected to the bidirectional converters

Over-frequency regulation, with active power reduction frequency start point=50.2Hz, gradient
droop s=2.6%, (a gradient of 76.92% of (Pimax- Pimin) per hertz), for storage system connected to the
bidirectional converters, Pimin=100% Pcmax

Test Sequence A, P=100% Pswmax, inverter DC input power is set to 100% of maximum active output power
first. After the inverter step into frequency range above 50.2Hz, the inverter available input power is set to
100% of maximum active output.

Expected power I
Step # P (W)p Frequency (Hz)| active | APW) | AP/Pn(%) Limit
power (W)
1(t1) 6000.00 47.51 5993.44 -6.56 -0.11% +2.5% Pn
2 (t'2) 6000.00 50+0.15 5991.94 -8.06 -0.13% +2.5% Pn
3 (t'3) 4148.18 50+0.40 4148.24 2.39 0.04% +2.5% Pn
4 (t4) 2303.05 50+0.60 2256.88 -42.89 -0.71% +2.5% Pn
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5 (t'5) -5907.74 50+1.49 -5898.95 16.33 0.27% +2.5% Pn
6 (t'6) -5907.74 50+0.11 -5827.24 88.05 1.47% +2.5% Pn
, See below
7 (t7) -- 50 table - - -
Time after Measured | AP Arise | Gradient of Limit rate
Step # Freq (Hz) reconnection active during 1 charge rate (£20% Pimax-
(min) power (W) | min (W) | AP/t (W/ min) | ppin) (Yes/No)
, The time that the active power start increases after the
v 200y frequency change to 50.00Hz (s) 304.0s
After reconnection
7 (t7) 50.00 0.0min -5827.18 - - -
7 (t7) 50.00 0.5min -4638.39 | 2377.57 19.81% Yes
7 (t7) 50.00 1.0min -3454.36 | 2372.82 19.77% Yes
7 (t7) 50.00 1.5min -2273.27 | 2365.12 19.71% Yes
7 (t7) 50.00 2.0min -1097.09 | 2357.27 19.64% Yes
7 (t7) 50.00 2.5min 90.95 2364.22 19.70% Yes
7 (t7) 50.00 3.0min 1275.01 2372.10 19.77% Yes
7 (t7) 50.00 3.5min 2459.88 2368.93 19.74% Yes
7 (t7) 50.00 4.0min 3641.35 2366.34 19.72% Yes
7 (t7) 50.00 4.5min 4817.40 2357.52 19.65% Yes
7 (t7) 50.00 5.0min 5989.52 2348.16 19.57% Yes
7 (t7) 50.00 5.5 min 5992.59 1175.19 9.79% Yes
Supplementary information:
LFSM-O, Test Sequence A, P=100%Psmax
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Test Sequence B, P=50% Pswax, inverter DC input power is set to 50% of maximum active output power
first. After the inverter step into frequency range above 50.2Hz, the inverter available input power is set to

100% of maximum active output.

Expected power MEEsUTEe
Step # P (W)p Frequency (Hz) active A P(W) A P/Pn(%) Limit
power (W)
1(t'1) 3000.00 47.51 3003.49 3.49 0.06% +2.5% Pn
2 (t'2) 3000.00 50+0.15 3003.45 3.45 0.06% +2.5% Pn
3 (t'3) 1618.89 50+0.40 1645.41 26.52 0.44% +2.5% Pn
4 (t'4) 234.33 50+0.60 198.41 -35.92 -0.60% +2.5% Pn
5 (t'5) -5926.96 50+1.49 -5913.15 13.82 0.23% +2.5% Pn
6 (1'6) -5926.96 50+0.11 -5919.35 7.61 0.13% +2.5% Pn
) See below
TN B 2 table B - -
Time after Measured | AP Arise | Gradient of Limit rate
Step # Freq (Hz) reconnection active during 1 charge rate (£20% Pimax-
(min) power (W) | min (W) | AP/t (W/ min) | pmin) (Yes/No)
, The time that the active power start increases after the
7T sloiiet frequency change to 50.00Hz (s) 304.1s
After reconnection
7 (t7) 50.00 0.0min -5917.56 - - --
7 (t7) 50.00 0.5min -5024.64 | 1785.84 19.84% Yes
7 (t7) 50.00 1.0min -4132.96 | 1784.60 19.82% Yes
7 (t7) 50.00 1.5min -3239.77 | 1784.87 19.82% Yes
7 (t7) 50.00 2.0min -2351.04 | 1781.92 19.79% Yes
7 (t7) 50.00 2.5min -1463.97 1775.81 19.72% Yes
7 (t7) 50.00 3.0min -578.18 1772.86 19.69% Yes
7 (t7) 50.00 3.5min 321.71 1785.67 19.83% Yes
7 (t7) 50.00 4.0min 1212.73 1790.90 19.89% Yes
7 (t7) 50.00 4.5min 2104.03 1782.32 19.80% Yes
7 (t7) 50.00 5.0min+1s 2996.08 1783.36 19.81% Yes
Mearsure the time when reach Pimax
Time after Measured | AP Arise | Gradient of Limit rate
Step # Freq (Hz) reconnection active during 1 charge rate (£20% Prom)
(min) power (W) [ min (W) | AP/t (W/ min) (Yes/No)
7 (t7) 50.00 5.0min+1s 2996.08 - - -
7(t7) 50.00 5.5min+1s 3581.95 1171.74 19.53% Yes

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022

+CEl 0-21:2022/v2:2024
Report No:64.290.24.30714.01

Rev.: 00
Date: 2024-07-23
Page: 249 of 305

Telephone : +86 20 38320668

Telefax

www.tuvsud.com

- +86 20 38320478

TUV SUD Certification and Testing (China) Co., Ltd.
Guangzhou Branch
5F&8F East, Communication Building, No.163 Pingyun
Road, Huangpu Ave. West, Guangzhou 510656, China



http://www.tuvsud.com/

7 (t'7) 50.00 6.0min+1s 4164.50 1168.42 19.47% Yes
7 (t'7) 50.00 6.5min+1s 4744.95 1163.00 19.38% Yes
7 (t'7) 50.00 7.0min+1s 5324.76 1160.26 19.34% Yes
7 (t'7) 50.00 7.5min+1s 5905.22 1160.27 19.34% Yes
7 (t'7) 50.00 8.0min+1s 5982.41 657.65 10.96% Yes
7 (t'7) 50.00 8.5min+1s 5982.40 77.19 1.29% Yes

Supplementary information:

LFSM-O, Test Sequence B, P=50%Psmax

8000
6000
4000

2000 'I.L
0

-2000

-4000

Active power (W)

-6000
-8000

18:37.0
19:20.8
20:04.6
20:48.4

/

NoouwSd NO®WOwS oY o

[ BT = o o T N B ¥y = o T o R o B e L N I ¥ =3

Mo T Ndn NN O de F o

= NS NN W00 N0 o

[ I e A o B o B o A o A o A o A o A o A o A o I o B o 0 B o 0 B a0 |
Time

e \Ctive power Frequency

33:13.0
33:56.8

52.00
51.00
50.00
49.00
48.00
47.00
46.00
45.00

Frequency (Hz)

Test Sequence C, P=0% Pswmax, inverter DC input power is set to 0% of maximum active output power first.
After the inverter step into frequency range above 50.2Hz, the inverter available input power is set to 100%
of maximum active output.

Expected power Mea;ured o .
Step # ) Frequency (Hz) active A P(W) A P/Pn(%) Limit
power (W)
1(t1) 0.00 47.51 -2.40 -2.40 -0.04% +2.5% Pn
2 (t2) 0.00 50+0.15 -2.04 -2.04 -0.03% +2.5% Pn
3 (t'3) -925.08 50+0.40 -910.73 14.36 0.24% +2.5% Pn
4 (t4) -1848.12 50+0.60 -1877.18 -29.06 -0.48% +2.5% Pn
5 (t'5) -5955.65 50+1.49 -5987.19 -31.54 -0.53% +2.5% Pn
6 (t'6) -5955.65 50+0.11 -5924.72 30.93 0.52% +2.5% Pn
, See below
v B 2 table B B B
Time after Measured | AP Arise | Gradient of Limit rate
Step # Freq (Hz) reconnection active during 1 charge rate (£20% Pimax-
(min) power (W) | min (W) | AP/t (W/ min) | pyin) (Yes/No)
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7(t7) 50.00 The time tr}?; ;r;i r?é:;i\é?] gr(])é/\‘/aetrost%'.toigar;?ss)es after the 305.3s
After reconnection
7 (t'7) 50.00 0.0 min -5922.19 -- -- --
7 (t7) 50.00 0.5 min -5322.65 | 1199.08 19.97% Yes
7 (t7) 50.00 1.0 min -4728.28 1193.91 19.91% Yes
7 (t7) 50.00 1.5 min -4135.31 1187.34 19.80% Yes
7 (t7) 50.00 2.0 min -3541.97 1186.31 19.78% Yes
7 (t7) 50.00 2.5 min -2950.10 1185.21 19.76% Yes
7 (t7) 50.00 3.0 min -2359.16 1182.81 19.72% Yes
7 (t7) 50.00 3.5 min -1771.07 1179.03 19.66% Yes
7 (t7) 50.00 4.0 min -1182.54 1176.62 19.62% Yes
7 (t7) 50.00 4.5 min -594.41 1176.66 19.62% Yes
7 (t7) 50.00 5.0 min+1s -2.31 1180.23 19.68% Yes
Mearsure the time when reach Pimax
Time after Measured | AP Arise | Gradient of Limit rate
Step # Freq (Hz) reconnection active during 1 charge rate (£20% Prom)
(min) power (W) [ min (W) | AP/t (W/ min) (Yes/No)
7 (t'7) 50.00 5.0 min+1s -2.31 -- -- --
7 (t7) 50.00 5.5 min+1s 589.26 1174.21 19.57% Yes
7 (t7) 50.00 6.0 min+1s 1176.70 1179.01 19.65% Yes
7 (t7) 50.00 6.5 min+1s 1763.46 1174.21 19.57% Yes
7 (t7) 50.00 7.0 min+1s 2349.24 1172.55 19.54% Yes
7 (t7) 50.00 7.5 min+1s 2933.85 1170.39 19.51% Yes
7 (t7) 50.00 8.0 min+1s 3518.31 1169.07 19.48% Yes
7 (t7) 50.00 8.5 min+1s 4101.11 1167.26 19.45% Yes
7 (t7) 50.00 9.0 min+1s 4683.07 1164.77 19.41% Yes
7 (t7) 50.00 9.5 min+1s 5262.24 1161.13 19.35% Yes
7 (t7) 50.00 10.0 min+1s 5843.93 1160.85 19.35% Yes
7 (Y7) 50.00 10.5 min+1s 5989.87 727.63 12.13% Yes
7 (Y7) 50.00 11.0 min+1s 5988.76 144.84 2.41% Yes

Supplementary information:
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LFSM-0O, Test Sequence C, P=0%Psmax

8000 52.00
.g 6000 /— 51.00
[+8]
= 2000 49.00 &
2 0 = 48.00 g
¥ -2000 R
= 47.00 @
= -4000 =
< 6000 i 46.00
-8000 45.00
M~ AU M M~AFwm o M~AW S M~ S M~
ST S dm S MU SN NS FNGA
[ I B T o T W L Y s TR o T o R e T o T P T o 0 T oV IO o I e T T L
SN AT A NG S S AANM SRS N~NES
o oo oo o0 o000 0 A ™ ™d™—- ™™ = —~ —~
Time
e \Ctive power Frequency

. Reduction of active power in case of transients underfrequency on the
Bbis.7.3 L : p
transmission grid
Model Tested on X1-H3.68K-S (with 1*battery modules:X1-B5-H), the Psuwax consider as 3000W
(Battery supply only), and the Pcmax consider as 3000W in this clause test.

Test for storage system connected to the bidirectional converters

Under-frequency regulation, with active power reduction frequency start point=49.8Hz, gradient droop
5=1.4%(2.6%%*(0.7/1.3)), (a gradient of 14.29% of (Pimax-Pimin ) per 0.1 hertz1931.), Pimin: active power
supplied at the instant of below 49.8 Hz (stored value), Pimax= Psmax

Test Sequence A, P=50% Pswax, inverter DC input power is set to 50% of maximum active output power
first. After the inverter step into frequency range under 49.8Hz, the inverter available input power is set to

100% of maximum active output.

Expected power Frequenc Lzt
Step # P P quency active A P(W) A P/Pn(%) Limit
(W) (Hz)
power (W)
1(t1) 1500.00 51.49 1504.15 4.15 0.11% +2.5% Pn
2 (t2) 1500.00 49.85 1503.90 3.90 0.11% +2.5% Pn
3 (t3) 2125.83 49.60 2147.66 21.83 0.59% +2.5% Pn
4 (t4) 2747.76 49.40 2732.33 -15.43 -0.42% +2.5% Pn
5 (t5) 3000.00 49.11 3006.76 6.76 0.18% +2.5% Pn
6 (t6) 3000.00 49.89 3006.87 6.87 0.19% +2.5% Pn
See below
7 (t7) -- 50.00 table -- -- --

TRF No. CEI 0-21:2022+CEI 0-21:2022/V1:2022
+CEl 0-21:2022/v2:2024
Report No:64.290.24.30714.01

Rev.: 00
Date: 2024-07-23
Page: 252 of 305

Telephone : +86 20 38320668

Telefax

- +86 20 38320478

www.tuvsud.com

TUV SUD Certification and Testing (China) Co., Ltd.
Guangzhou Branch
5F&8F East, Communication Building, No.163 Pingyun
Road, Huangpu Ave. West, Guangzhou 510656, China



http://www.tuvsud.com/

&)

Limit rate
Time after Measured AP Arise Gradient of <509/ P.
Step # Freq (Hz) reconnection active during 1 min | charge rate (520% ')D'ma"'
min ower (W, W AP/t (W/ min [Pl
(min) power (W) W) ( )| Imin(Yes/No)
, The time that the active power start increases after the
i) 200 frequency change to 50.00Hz (s) 305.2s
After reconnection
7 (t7) 50.00 0.0 min 3001.36 - - --
7 (t7) 50.00 0.5 min 2854.22 -294.27 -19.67% Yes
7 (t7) 50.00 1.0 min 2709.65 -291.70 -19.50% Yes
7(t7) 50.00 1.5 min 2564.90 -289.32 -19.34% Yes
7 (t7) 50.00 2.0 min 2418.46 -291.20 -19.46% Yes
7 (t7) 50.00 2.5 min 2275.75 -289.15 -19.33% Yes
7 (t7) 50.00 3.0 min 2128.02 -290.44 -19.41% Yes
7 (t7) 50.00 3.5 min 1982.21 -293.54 -19.62% Yes
7 (t7) 50.00 4.0 min 1838.31 -289.70 -19.36% Yes
7 (t7) 50.00 4.5 min 1691.94 -290.27 -19.40% Yes
7 (t7) 50.00 5.0 min 1546.53 -291.79 -19.50% Yes
7 (t7) 50.00 5.5 min 1502.83 -189.11 -12.64% Yes
7 (t7) 50.00 6.0 min 1505.38 -41.14 -2.75% Yes
Supplementary information:
LFSM-U, Test sequence A, P=50%Psmax
3500 52.00
< 3000 51.50
I—I 51.00 &
T 2500 \ 50.50 5}
2 2000 50.00 ©
2 1500 et SN 2950 §
2 1000 2900 T
= 4850 &
< 500 48.00
0 47.50
et T T Tt e e et e e e B e e I R R B e B Rl
M~ o uwm=mnmo o0 @0~ O T O G 0 M~ W0
NeoeFoNeoTNendnndnndnnedoe
M = = 1 O WMWOWOO O Ao <t W WM~
L I T T T T O I O T T T o O o A ot N o Y o Y ot Y o Y O I Y N
Time
e \Ctive power Frequency

Test Sequence B, P=0%Psmayx, inverter DC input power is set to 0% of maximum active output power first
(set the SOC funcation that the battery no discharge). After the inverter step into frequency range under
49.8Hz, the inverter available input power is set to 100% of maximum active output.
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Expected power Frequency Meagured -
Step # (W) (H2) active A P(W) A P/Pn(%) Limit
power (W)
1(t1) 0.00 51.49 -1.59 -1.59 -0.04% 1+2.5% Pn
2 (t2) 0.00 49.85 -1.69 -1.69 -0.05% 1+2.5% Pn
3 (t3) 1050.54 49.60 1085.04 34.50 0.94% 1+2.5% Pn
4 (t4) 2102.77 49.40 2093.20 -9.56 -0.26% 1+2.5% Pn
5 (t5) 3000.00 49.11 3006.71 6.71 0.18% 1+2.5% Pn
6 (t6) 3000.00 49.89 3006.70 6.70 0.18% 1+2.5% Pn
See below
7 (t7) - 50.00 table - - =
Limit rate
Time after Measured AP Arise Gradient of < ! OI .
Step # Freq (Hz) reconnection active during 1 min | charge rate (520% ')D'max'
min ower (W, W AP/t (W/ min Pmin
(min) P (W) (W) ( in) /min(Yes/No)
, The time that the active power start increases after the
v 2.0 frequency change to 50.00Hz (s) 305.2s
After reconnection
7 (t7) 50.00 0.0 min 3006.84 - - --
7 (t7) 50.00 0.5 min 2714.49 -584.71 -19.48% Yes
7 (t7) 50.00 1.0 min 2423.80 -583.04 -19.42% Yes
7 (t7) 50.00 1.5 min 2134.68 -579.81 -19.32% Yes
7 (t7) 50.00 2.0 min 1842.05 -581.75 -19.38% Yes
7 (t7) 50.00 2.5 min 1551.37 -583.31 -19.43% Yes
7 (t7) 50.00 3.0 min 1260.27 -581.78 -19.38% Yes
7 (t7) 50.00 3.5 min 968.06 -583.31 -19.43% Yes
7 (t7) 50.00 4.0 min 675.96 -584.31 -19.47% Yes
7 (t7) 50.00 4.5 min 385.09 -582.97 -19.42% Yes
7 (Y7) 50.00 5.0 min 93.18 -582.78 -19.42% Yes
7 (t7) 50.00 5.5 min -2.89 -387.98 -12.93% Yes
7 (t7) 50.00 6.0 min -3.27 -96.45 -3.21% Yes

Supplementary information:
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LFSM-U, Test sequence B, P=0%Psmax

3500 52.00
3000 51.50
= 2500 5100
— I
T 2000 20.50 =
2 50.00 ©
S 1500 c
= 4950 &
2 1000 49.00
g s00 4850 =
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S0 SagGeERNSS B FFmmdadds o~ 4750
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Time
e \Ctive power Frequency
Test Sequence C, P=100%Pcmax
Measured
Step # EXpeCE\eA‘;') power Freg:‘f)”cy active APW) | APPn(%) Limit
power (W)
1(t1) -3000.00 51.49 -3001.96 -1.96 -0.05% 1+2.5% Pn
2 (t2) -3000.00 49.85 -3001.95 -1.95 -0.05% +2.5% Pn
3 (t3) -1092.25 49.60 -1029.75 62.50 1.70% +2.5% Pn
4 (t4) 817.45 49.40 744.80 -72.65 -1.97% +2.5% Pn
5 (t5) 3000.00 49.11 3006.82 6.82 0.19% +2.5% Pn
6 (t6) 3000.00 49.89 3006.94 6.94 0.19% +2.5% Pn
7 (t7) - 50.00 See below . . +2.5% Pn
table
Limit rate
Time after Measured AP Arise Gradient of <500/ P.
Step # Freq (Hz) reconnection active during 1 min | charge rate (£20% ')D'max'
min ower (W, W AP/t (W/ min P
(min) . (W) W) ( ) /min(Yes/No)
, The time that the active power start increases after the
) SLLU frequency change to 50.00Hz (s) 305.2s
After reconnection
7 (Y7) 50.00 0.0 min 3006.17 - - -
7 (t7) 50.00 0.5 min 2422.79 -1166.76 -19.44% Yes
7 (t7) 50.00 1.0 min 1840.85 -1165.32 -19.42% Yes
7 (t7) 50.00 1.5 min 1259.42 -1163.38 -19.38% Yes
7 (t7) 50.00 2.0 min 676.18 -1164.67 -19.40% Yes
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7 (t'7) 50.00 2.5 min 93.98 -1165.44 -19.42% Yes
7 (t7) 50.00 3.0 min -495.56 -1171.74 -19.52% Yes
7 (t'7) 50.00 3.5 min -1072.53 -1166.51 -19.44% Yes
7 (t'7) 50.00 4.0 min -1650.94 -1155.38 -19.25% Yes
7 (t7) 50.00 4.5 min -2228.38 -1155.84 -19.26% Yes
7 (t7) 50.00 5.0 min -2807.27 -1156.33 -19.27% Yes
7 (t7) 50.00 5.5 min -3002.54 -774.16 -12.90% Yes
7 (t7) 50.00 6.0 min -3001.39 -194.11 -3.23% Yes
Supplementary information:
LFSM-U, Test sequence C, P=100%Pcmax
4000 52.00
— 3000 51.50
2 2000 5100 &
g 1000 5050 =
2 50.00 €
[=] 0 c
a 4950 &
2 -1000 49.00 g
$ -2000 4850 T
< 3000 48.00
-4000 47.50
NN ETNO™NENOANMmTE N O~ 0SS o Nm
b I oV A e = o o T o S e T o R o T oV N B e T = o R o o T o U R T |
S99 Y IAAAARTINEEREY
Time
Active power Frequency

Model

Tested on X1-H6K-S (with 1*battery modules:X1-B5-H), the Pswax consider as 3000W
(Battery supply only), and the Pcuax consider as 3000W in this clause test.

Under-frequency regulation, with active power reduction frequency start point=49.8Hz, gradient droop
5=1.4%(2.6%%*(0.7/1.3)), (a gradient of 14.29% of (Pimax-Pimin ) per 0.1 hertz), Pimin: active power supplied at
the instant of below 49.8 Hz (stored value), Pimax= Psmax

Test Sequence A, P=50% Pswax, inverter DC input power is set to 50% of maximum active output power
first. After the inverter step into frequency range under 49.8Hz, the inverter available input power is set to
100% of maximum active output.

Expected power Frequenc HzeEzd
Step # P (W)p ?HZ) y active A P(W) A P/Pn(%) Limit
power (W)
1(t1) 1500.00 51.49 1504.30 4.30 0.07% +2.5% Pn
2 (t2) 1500.00 49.85 1504.17 4.17 0.07% +2.5% Pn
3 (t3) 2789.08 49.60 2777.30 -11.78 -0.20% +2.5% Pn
4 (t4) 3000.00 49.40 3006.74 6.74 0.11% +2.5% Pn
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5 (t5) 3000.00 49.11 3006.74 6.74 0.11% +2.5% Pn

6 (t6) 3000.00 49.89 3006.81 6.81 0.11% +2.5% Pn

7 (t7) . 50.00 Seteagfe'o"" - - -

Limit rate
Time after Measured AP Arise Gradient of <509/ P.

Step # Freq (Hz) reconnection active during 1 min | charge rate (520% ')D'ma"'
min ower (W W AP/t (W/ min R0
(min) power (W) W) ( )| Imin(Yes/No)

, The time that the active power start increases after the
) S0 frequency change to 50.00Hz (s) 305.3s
After reconnection

7 (t7) 50.00 0.0 min 3007.60 -- -- --

7 (t7) 50.00 0.5 min 2860.54 -294.12 -19.66% Yes

7 (t7) 50.00 1.0 min 2715.34 -292.25 -19.54% Yes

7 (t7) 50.00 1.5 min 2571.57 -288.96 -19.32% Yes

7 (t7) 50.00 2.0 min 2424.45 -290.89 -19.45% Yes

7 (t7) 50.00 2.5 min 2280.31 -291.27 -19.47% Yes

7 (t7) 50.00 3.0 min 2133.95 -290.50 -19.42% Yes

7 (t7) 50.00 3.5 min 1988.95 -291.36 -19.48% Yes

7 (t7) 50.00 4.0 min 1844.47 -289.48 -19.35% Yes

7 (t7) 50.00 4.5 min 1698.00 -290.95 -19.45% Yes

7 (t7) 50.00 5.0 min 1553.66 -290.81 -19.44% Yes

7 (t7) 50.00 5.5 min 1504.69 -193.31 -12.92% Yes

Supplementary information:

LFSM-U, Test sequence C, P=100%Pcmax

Active power (W

01:54.7
02:33.1
03:11.5
03:49.9
04:28.3
05:06.7
05:45.1
06:23.5
07:01.9
07:40.3
08:18.7
08:57.1
09:35.5
10:13.9
10:52.3
11:30.7
12:09.1
12:47.5
13:25.9
14:04.3
14:42.7
15:21.1

Time

e \Ctive power

~

SN

Frequency

52.00
51.50
51.00
50.50
50.00
49.50
49.00
48.50
48.00
47.50

Frequency (Hz)

TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022
+CEl 0-21:2022/V2:2024

Report N0:64.290.24.30714.01

Rev.: 00

Date: 2024-07-23

Page: 257 of 305

Telephone : +86 20 38320668
Telefax : +86 20 38320478

www.tuvsud.com

TUV SUD Certification and Testing (China) Co., Ltd.
Guangzhou Branch
5F&8F East, Communication Building, No.163 Pingyun
Road, Huangpu Ave. West, Guangzhou 510656, China



http://www.tuvsud.com/

&)

Test Sequence B, P=0%Psmayx, inverter DC input power is set to 0% of maximum active output power first
(set the SOC funcation that the battery no discharge). After the inverter step into frequency range under
49.8Hz, the inverter available input power is set to 100% of maximum active output.

Expected power Frequency Meagured —
Step # (W) (H2) active A P(W) A P/Pn(%) Limit
power (W)
1(t1) 0.00 51.49 -1.33 -1.33 -0.02% +2.5% Pn
2 (t2) 0.00 49.85 -1.43 -1.43 -0.02% +2.5% Pn
3 (t3) 1713.78 49.60 1759.13 45.35 0.76% +2.5% Pn
4 (t4) 3000.00 49.40 3006.92 6.92 0.12% +2.5% Pn
5 (t5) 3000.00 49.11 3006.99 6.99 0.12% +2.5% Pn
6 (t6) 3000.00 49.89 3007.18 7.18 0.12% +2.5% Pn
See below
7 (t7) -- 50.00 table -- -- --
Limit rate
Time after Measured AP Arise Gradient of S
Step # Freq (Hz) reconnection active during 1 min | charge rate (520% I)D'max‘
min ower W AP/t (W/ min [P
(min) P (W) (W) ( ) /min(Yes/No)
, The time that the active power start increases after the
v 2080 frequency change to 50.00Hz (s) 306.7s
After reconnection
7 (t'7) 50.00 0.0 min 3006.07 -- -- --
7 (t7) 50.00 0.5 min 2716.13 -579.87 -19.32% Yes
7 (t7) 50.00 1.0 min 2425.27 -580.81 -19.35% Yes
7 (t7) 50.00 1.5 min 2133.05 -583.09 -19.43% Yes
7 (t7) 50.00 2.0 min 1843.85 -581.41 -19.37% Yes
7 (t7) 50.00 2.5 min 1551.75 -581.30 -19.37% Yes
7 (t7) 50.00 3.0 min 1260.38 -583.47 -19.44% Yes
7 (t'7) 50.00 3.5 min 967.87 -583.88 -19.45% Yes
7 (t'7) 50.00 4.0 min 676.84 -583.55 -19.44% Yes
7 (t'7) 50.00 4.5 min 385.87 -582.00 -19.39% Yes
7 (t'7) 50.00 5.0 min 94.67 -582.17 -19.40% Yes
7 (t'7) 50.00 5.5 min -1.60 -387.47 -12.91% Yes
7 (t'7) 50.00 6.0 min -2.40 -97.07 -3.23% Yes
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LFSM-U, Test sequence B, P=0%Psmax

3500 52.00
3000 i 51.50
= 2500 5100
— I
o 2000 20.50 =
2 50.00 ©
S 1500 c
=5 4950 &
2 1000 49.00
g s00 4850 =
0 48.00
~N O W WS NO WS NO WS NO WS NO
500 N TGO N NSO O N® 0SS dn g 47.50
TN dn NN dnnodNITAT NS
M~ O O A= M ST O~~~ OO0 o
o I T TR O ot O O ot I YA N A o N o A o Y ot A o A VA o A e 0 I 0 I 0 I 0 |
Time
e \Ctive power Frequency
Test Sequence C, P=100%Pcmax
Measured
Step # EXpeCE\eA‘;') power Freg:‘f)”cy active APW) | APPn(%) Limit
power (W)
1(t1) -3000.00 51.49 -3001.29 -1.29 -0.02% +2.5% Pn
2 (t2) -3000.00 49.85 -3001.86 -1.86 -0.03% +2.5% Pn
3 (t3) -429.13 49.60 -400.38 28.75 0.48% +2.5% Pn
4 (t4) 2143.60 49.40 2083.64 -59.96 -1.00% +2.5% Pn
5 (t5) 3000.00 49.11 3006.04 6.04 0.10% +2.5% Pn
6 (t6) 3000.00 49.89 3006.04 6.04 0.10% +2.5% Pn
7 (t7) - 50.00 See below . . +2.5% Pn
table
Limit rate
Time after Measured AP Arise Gradient of <500/ P.
Step # Freq (Hz) reconnection active during 1 min | charge rate (£20% ')D'max'
min ower (W, W AP/t (W/ min P
(min) . (W) W) ( ) /min(Yes/No)
, The time that the active power start increases after the
) SLLU frequency change to 50.00Hz (s) 304.8s
After reconnection
7 (t7) 50.00 0.0 min 3006.19 -- -- --
7 (t7) 50.00 0.5 min 2423.92 -1164.54 -19.40% Yes
7 (t7) 50.00 1.0 min 1842.42 -1163.77 -19.39% Yes
7 (t7) 50.00 1.5 min 1261.79 -1162.13 -19.36% Yes
7 (t7) 50.00 2.0 min 677.63 -1164.80 -19.41% Yes
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7 (t7) 50.00 2.5 min 94.90 -1166.88 -19.44% Yes
7 (t7) 50.00 3.0 min -493.60 -1171.23 -19.51% Yes
7 (t'7) 50.00 3.5 min -1070.32 -1165.22 -19.41% Yes
7 (t'7) 50.00 4.0 min -1649.48 -1155.88 -19.26% Yes
7 (t7) 50.00 4.5 min -2228.27 -1157.95 -19.29% Yes
7 (t7) 50.00 5.0 min -2806.65 -1157.17 -19.28% Yes
7 (t7) 50.00 5.5 min -3002.13 -773.86 -12.89% Yes
7 (t7) 50.00 6.0 min -3001.388 -194.74 -3.24% Yes
Supplementary information:
LFSM-U, Test sequence C, P=100%Pcmax
4000 52.00
3000 51.50
= 1000 2020 =
= 50.00 &
o 0 c
o anfBlahunagmnoradmnn N\ gmn 495 5
21000 gl e S S A S8 S E8SAESS g
5 Nl n o6 dNAMS T Ao E 0 o®o s o 200 F
-3000 48.00
-4000 47.50
Time
Active power Frequency

Model

Tested on X1-H6K-S (with 6*battery modules:X1-B30-HC), the Psuax consider as 6000W

(Battery supply only), and the Pcuax consider as 6000W in this clause test.

Test for storage system connected to the bidirectional converters

Under-frequency regulation, with active power reduction frequency start point=49.8Hz, gradient droop
5=1.4%(2.6%%*(0.7/1.3)), (a gradient of 14.29% of (Pimax-Pimin ) per 0.1 hertz), Pimin: active power supplied at
the instant of below 49.8 Hz (stored value), Pimax= Psmax

Test Sequence A, P=50% Pswax, inverter DC input power is set to 50% of maximum active output power
first. After the inverter step into frequency range under 49.8Hz, the inverter available input power is set to

100% of maximum active output.

Expected power Frequency Meas_ured -
Step # (W) (H2) active A P(W) A P/Pn(%) Limit
power (W)
1(t1) 3000.00 51.49 3006.87 6.87 0.11% +2.5% Pn
2 (t2) 3000.00 49.85 3006.47 6.47 0.11% +2.5% Pn
3 (t3) 3862.02 49.60 3872.55 10.53 0.18% +2.5% Pn
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4 (t4) 4717.57 49.40 4707.80 -9.77 -0.16% +2.5% Pn

5 (t5) 5958.12 49.11 5962.33 4.21 0.07% +2.5% Pn

6 (t6) 5958.12 49.89 5964.80 6.68 0.11% +2.5% Pn

7 (t7) . 50.00 Seteagﬁa'ow - - -

Limit rate
Time after Measured AP Arise Gradient of <509/ P.

Step # Freq (Hz) reconnection active during 1 min | charge rate (520% ')D'ma"'
min ower (W W AP/t (W/ min Rin
(min) power (W) (W) ( )| Imin(Yes/No)

, The time that the active power start increases after the
) S0 frequency change to 50.00Hz (s) 305.4s
After reconnection

7 (t7) 50.00 0.0 min 5963.11 -- -- --

7 (t7) 50.00 0.5 min 5675.41 -575.41 -19.22% Yes

7 (t7) 50.00 1.0 min 5391.15 -571.96 -19.11% Yes

7 (t7) 50.00 1.5 min 5104.71 -570.69 -19.06% Yes

7 (t7) 50.00 2.0 min 4819.53 -571.62 -19.10% Yes

7 (t7) 50.00 2.5 min 4533.62 -571.10 -19.08% Yes

7 (t7) 50.00 3.0 min 4248.69 -570.84 -19.07% Yes

7 (t7) 50.00 3.5 min 3959.00 -574.62 -19.20% Yes

7 (t7) 50.00 4.0 min 3673.42 -575.27 -19.22% Yes

7 (t7) 50.00 4.5 min 3385.97 -573.03 -19.14% Yes

7 (t7) 50.00 5.0 min 3099.01 -574.41 -19.19% Yes

7 (t7) 50.00 5.5 min 3006.63 -379.34 -12.67% Yes

7 (t7) 50.00 6.0 min 3007.01 -92.00 -3.07% Yes
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LFSM-U, Test sequence A, P=50%Psmax

S~

7000

— 6000

2

= 5000

Q

2 4000

[=]

S 3000 =t

= 2000

Q

<< 1000

0

Moo
s ]
—
S S
Calty]

51:33.1
52:11.0
52:48.9
53:26.8
54:04.7
54:42.6
55:20.5

;

55:58.4
56:36.3
57:14.2
57:52.1
58:30.0
59:07.9
59:45.8
00:23.7
01:01.6
01:39.5

Time

e \Ctive power

S

02:17.4

Frequency

52.00
51.50
51.00
50.50
50.00
49.50
49.00
48.50
48.00
47.50

Frequency (Hz)

02:55.3
03:33.2

Test Sequence B, P=0%Psmayx, inverter DC input power is set to 0% of maximum active output power first
(set the SOC funcation that the battery no discharge). After the inverter step into frequency range under
49.8Hz, the inverter available input power is set to 100% of maximum active output.

Expected power Frequency Mea;ured ..
Step # (W) (H2) active A P(W) A P/Pn(%) Limit
power (W)
1(t1) 0.00 51.49 -3.39 -3.39 -0.06% 1+2.5% Pn
2 (t2) 0.00 49.85 -0.78 -0.78 -0.01% +2.5% Pn
3 (t3) 1714.24 49.60 1717.84 3.60 0.06% +2.5% Pn
4 (t4) 3429.26 49.40 3414.23 -15.03 -0.25% +2.5% Pn
5 (t5) 5916.05 49.11 5930.33 14.28 0.24% +2.5% Pn
6 (t6) 5916.05 49.89 5930.42 14.37 0.24% +2.5% Pn
See below
7 (t7) -- 50.00 table -- -- --
Limit rate
Time after Measured AP Arise Gradient of .
Step # Freq (Hz) reconnection active during 1 min | charge rate (20% ';'max'
min ower (W W AP/t (W/ min Pmin
(min) . (W) W) ( ) /min(Yes/No)
, The time that the active power start increases after the
) SLLU frequency change to 50.00Hz (s) 305.1s
After reconnection
7 (Y7) 50.00 0.0 min 5929.45 -- -- --
7(t7) 50.00 0.5 min 5363.16 -1132.57 -18.87% Yes
7 (t7) 50.00 1.0 min 4791.55 -1137.90 -18.96% Yes
7 (t7) 50.00 1.5 min 4219.21 -1143.96 -19.06% Yes
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7 (t'7) 50.00 2.0 min 3646.79 -1144.76 -19.08% Yes
7 (t7) 50.00 2.5 min 3073.16 -1146.05 -19.10% Yes
7 (t'7) 50.00 3.0 min 2498.40 -1148.39 -19.14% Yes
7 (t'7) 50.00 3.5 min 1923.70 -1149.46 -19.16% Yes
7 (t7) 50.00 4.0 min 1345.74 -1152.66 -19.21% Yes
7 (t7) 50.00 4.5 min 768.98 -1154.72 -19.24% Yes
7 (t7) 50.00 5.0 min 193.45 -1152.30 -19.20% Yes
7 (t7) 50.00 5.5 min -1.35 -770.33 -12.84% Yes
7 (t7) 50.00 6.0 min -1.26 -194.71 -3.24% Yes
Supplementary information:
LFSM-U, Test sequence B, P=0%Psmax
7000 52.00
6000 51.50
= 5000 5100
o 4000 50.50 ,I;
2 50.00 ©
B 3000 c
= 4950 &
2 2000 49.00
2 1000 4850 =
0 48.00
00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00 00 CO C0 00 00 o 0
-1000 of o o of of o A B s 47.50
THeIdeIdeIdeTdeTdeYT NS
= N W O~ OO0 A NN S SN W W M0
o0 o000 000 A d oo™ ™~ =~ =~ ~ ~ ~
Time
e ACtive power Frequency
Test Sequence C, P=100%Pcmax
Expected power Frequency Meas_ured _—
Step # active A P(W) A P/Pn(%) Limit
(W) (Hz)
power (W)
1(t1) -6000.00 51.49 -6014.74 -14.74 -0.25% +2.5% Pn
2 (t2) -6000.00 49.85 -6014.64 -14.64 -0.24% +2.5% Pn
3 (t3) -2580.86 49.60 -2514.16 66.70 1.11% +2.5% Pn
4 (t4) 852.93 49.40 799.68 -53.25 -0.89% +2.5% Pn
5 (t5) 5831.92 49.11 5874.46 42.55 0.71% +2.5% Pn
6 (t6) 5831.92 49.89 5874.95 43.03 0.72% +2.5% Pn
See below
7 (t7) - 50.00 table -- -- --
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Limit rat
Time after Measured AP Arise Gradient of < |mo| ra. ©
Step # Freq (Hz) reconnection active during 1 min | charge rate (520% ')D'ma"'
min ower (W W AP/t (W/ min Rin
(min) power (W) W) ( )| Imin(Yes/No)
, The time that the active power start increases after the
i) 200 frequency change to 50.00Hz (s) 305.0s
After reconnection
7 (t7) 50.00 0.0 min 5881.90 -- -- --
7 (t7) 50.00 0.5 min 4767.29 -2009.00 -18.55% Yes
7 (t7) 50.00 1.0 min 3616.79 -2030.40 -18.85% Yes
7 (t7) 50.00 1.5 min 2465.25 -2032.60 -19.17% Yes
7 (t7) 50.00 2.0 min 1313.52 -2063.20 -19.17% Yes
7 (t7) 50.00 2.5 min 159.04 -2070.80 -19.22% Yes
7 (t7) 50.00 3.0 min -996.45 -1966.40 -19.23% Yes
7 (t7) 50.00 3.5 min -2141.98 -2045.40 -19.07% Yes
7 (t7) 50.00 4.0 min -3289.52 -2106.80 -19.09% Yes
7 (t7) 50.00 4.5 min -4443.12 -2138.80 -19.20% Yes
7 (t7) 50.00 5.0 min -5598.08 -2152.00 -19.21% Yes
7 (t7) 50.00 5.5 min -6014.38 -2171.00 -6.93% Yes
7 (t7) 50.00 6.0 min -6014.03 -788.20 0.01% Yes

Supplementary information:

Active power (W)

-2000
-4000
-6000
-8000

8000
6000
4000
2000

22:16.5
22:53.9
23:31.3
24:08.7
24:46.1
25:23.5
26:00.9
26:38.3
27:15.7
27:53.1
28:30.5
29:07.9
29:45.3
30:22.7
31:00.1
31:37.5
32:149
32:52.3
33:29.7
34:07.1
34:44.5
35:21.9

LFSM-U, Test sequence C, P=100%Pcmax

N

Time

e \Ctive power

Frequency

52.00
51.50
51.00
50.50
50.00
49.50
49.00
48.50
48.00
47.50

Frequency (Hz)
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Bbis.7.4

Active Power Limitation upon external command from Distributor

P

Tested on X1-H3.68K-S (with 1*battery modules:X1-B5-H), the Psuax consider as

2] 3000W (Battery supply only), and the Pcwax consider as 3000W in this clause test.
Limit (< 50s)
Set-point P/Pn [%] Set-point P [W] EEEITEE Accuracy[%Pn] | Settling time (s)
(W] Yes/No
100% Psmax 3000 3010.54 0.29% -- -
30% Pcmax -900 -923.21 -0.63% 11 Yes
100%Psmax to 30%Pcmax
3500.00
3000.00
250000
£ 2000.00
@ 1500.00
% 1000.00
o
@  500.00
5 0.00
<< @M~ WMo QDWW Ol O Mo WLt m o g >~
S0 Inedadnninoeoddldasneeddny nang
100000 A D D AD DN D DT T T [ r———————————
U L= R - Rt R e Rt et R et Rt et R et e R R L Rt e
Time
— ACtive power
Limit (< 50s)
Set-point P/Pn [%] Set-point P [W] HIEEEITEE 2 Accuracy[%Pn] | Settling time (s)
(W] Yes/No
100% Pcmax -3000 -3047.01 -1.28% -- -
50% Psmax 1500 1499.41 -0.02% 0.4 Yes
100%Pcmax to 50%Psmax
2000.00
1000.00
2 o0
g 2EIANRESRE88Yg2EaaEaidgsEIan
E 0 TIFFFSIFTSFA S AT S G S S A S S B8 380
2 R A A A A A A A A A [ A A A A A A
N W)W W W WwWWww WwWw udgeg W)W Ww W e W W W W W e W
g L B T I I I I I I B T I I I I I I I I I |
£ -2000.00
P
-3000.00
-4000.00
Time

— Active power
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Tested on X1-H6K-S (with 1*battery modules:X1-B5-H), the Psuax consider as

2] 3000W (Battery supply only), and the Pcwax consider as 3000W in this clause test.
Limit (< 50s)
Set-point P/Pn [%] Set-point P [W] EEEITEE Accuracy[%Pn] | Settling time (s)
(W] Yes/No
100% Psmax 3000 2993.12 -0.19% -- -
30% Pcmax -900 -919.03 -0.52% 0.8 Yes
100%Psmax to 30%Pcmax
4000.00
3000.00 exm——
% 2000.00
[:8)
3 1000.00
j=1
g
= 0.00
2 D OUTFNDN N NS 0O Mm o
SHomaYTN oA A NN T
-1000.00 F XX JIFZH L3333 3
E444594985354843
-2000.00
Time
e Active power
Limit (< 50s)
Set-point P/Pn [%] Set-point P [W] BRI 2 Accuracy[%Pn] | Settling time (S)
(W] Yes/No
100% Pcmax -3000 -3031.70 -0.86% -- -
50% Psmax 1500 1504.10 0.11% 0.4 Yes
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Active power (W)

100%Pcmax to 50%Psmax

2000.00

1000.00

-1000.00

0.00

15:34:10
15:34:17
15:34:24
15:34:31
15:34:39
15:34:46
15:34:53
15:35:00
15:35:07
15:35:15
15:35:22
15:35:29
15:35:36
15:35:43
15:35:51

-2000.00

-3000.00

15:35:58
15:36:05
15:36:12
15:36:19
15:36:27
15:36:34
15:36:41
15:36:48
15:36:55
15:37:03

-4000.00

Time

e A\ctive power

Tested on X1-H6K-S (with 6*battery modules:X1-B30-HC), the Psvax consider as

e 6000W (Battery supply only), and the Pcmax consider as 6000W in this clause test.
Limit (< 50s)
Set-point P/Pn [%] Set-point P [W] Wizzsurea Accuracy[%Pn] | Settling time (s)
(w] Yes/No
100% Psmax 6000 5970.12 -0.81% -- --
30% Pcmax -1800 -1827.87 -0.76% 0.7 Yes
100%Psmax to 30%Pcmax
7000.00
6000.00 s ——————
__ 5000.00
= 4000.00
@ 3000.00
2 2000.00
(=1
¢ 1000.00
5 0.00
< WM OO VAR MNOT NS WM OWN O
100000 g s unopdod NN TIONSS NN 0T
aaaaaagao(DODOOOOO\—IHH\—IH\—(\—I\—I
200000 F R R R A AN ME MRS @SS 066
Time
— ACtive power
Limit (< 50s)
Set-point P/Pn [%] Set-point P [W] HIBEEITEE Accuracy[%Pn] | Settling time (s)
(W] Yes/No
100% Pcmax -6000 -6100.11 -2.72% -- -
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50% Psmax 3000 2991.10 -0.24% 0.4 Yes
100%Pcmax to 50%Psmax
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f(— e LR
2000.00
?,_l 0.00
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W W W w W wwwwin wwwwwwew wwwww W w oW
g L I T I T I T I O B o B T T O T T I T I I I I I I I |
= -4000.00
(&)
<
-6000.00 =———— s—
-8000.00
Time
o A\Ctive power
Bbis.8.1 Verification of emission of a DC component P
Model Tested on X1-H3.68K-S (with 1*battery modules:X1-B5-H), the Psuax consider as 3000W

(Battery supply only), and the Pcmax consider as 3000W in this clause test.

Test in discharge mode

Test is performed at an ambient temperature of 25+5°C

Power level . o
P/Pswax(%) Watt Vrms Arms PF Cos ¢ DC(mA) DC(%) limit
33 5% 1098.01 230.80 4.84 0.983ind | 0.983ind 9.53 0.06 0.5%lIr
66 = 5% 2022.70 230.70 9.05 0.969 ind | 0.969 ind 7.75 0.05 0.5%lIr
100 £ 5% | 3045.91 230.41 13.41 0.986 ind | 0.986 ind 7.14 0.04 0.5%lIr
Test is performed at an ambient temperature of -25+2°C
Power level o 1t
P/Pswax(%) Watt Vrms Arms PF Cos ¢ DC(mA) DC(%) limit
33 5% 1105.70 230.18 491 0.978ind | 0.978 ind 1.98 0.02 0.5%lr
66 + 5% 1986.43 230.01 8.86 0.975ind | 0.975ind 22.00 0.17 0.5%lr
100 £ 5% | 3004.58 230.04 13.21 0.989 ind | 0.989 ind 10.42 0.07 0.5%lr
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Test is performed at an ambient temperature of 60+2°C

I;%VS zlizgf)l Watt Vrms Arms PF Cos @ DC(mA) DC(%) limit
33+ 5% 1105.22 | 230.19 4.90 0.980 ind | 0.980ind 7.59 0.06 0.5%lr
66 + 5% 1986.39 | 230.02 8.85 0.976ind | 0.976 ind 55.01 0.34 0.5%lr
100 = 5% 3004.47 230.07 13.20 0.990 ind | 0.990 ind 47.43 0.30 0.5%lr

Test in charge mode

Test is performed at an ambient temperature of 25+5°C

E%\(’: TAZL‘E(;//()‘E)' Watt Vrms Arms PF Cos ¢ DC(mA) DC(%) limit
33+ 5% -1190.97 | 229.87 5.26 0.985ind | 0.985 ind 6.88 0.04 0.5%lr
66 + 5% -2095.28 | 230.37 9.44 0.963ind | 0.963 ind 1.00 0.01 0.5%lr
100 £ 5% | -3105.90 | 229.89 13.74 0.983ind | 0.983ind 1.27 0.01 0.5%Ir

Test is performed at an ambient temperature of -25+2°C

i‘/’F",‘(’:‘iArA'Xe(:,’/Oe)' watt | vims | Arms PF Cosg | DCmA) | DC%) | limit
33+5% |-1112.28 | 22983 | 501 |0.967ind | 0.967ind | 3.33 002 | 0.5%r
66+5% |-1087.80 | 22086 | 890 |0.971ind | 0.97Llind | 1535 010 | 0.5%lr
100+5% | -3003.96 | 229.82 | 1325 |0.987ind | 0.987ind | 10.20 0.06 | 0.5%r

Test is performed at an ambient temperature of 60+2°C

Power level 0 .

PIPcwax(%) Watt Vrms Arms PF Cos @ DC(mA) DC(%) limit
33 +5% -1112.33 229.82 5.01 0.967 ind | 0.967 ind 1.27 0.01 0.5%ilr
66 £ 5% -1987.21 229.85 8.89 0.972ind | 0.972 ind 45.15 0.28 0.5%lIr
100 £ 5% | -3003.99 229.81 13.24 0.987ind | 0.987 ind 42.77 0.27 0.5%lr
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Model

Tested on X1-H6K-S (with 1*battery modules:X1-B5-H), the Psvax consider as 3000W
(Battery supply only), and the Pcmax consider as 3000W in this clause test.

Test in discharge mode

Test is performed at an ambient temperature of 25+5°C

Power level 0 _
P/Pswax(%) Watt Vrms Arms PF Cos @ DC(mA) DC(%) limit
33+5% 1086.17 229.58 4.80 0.985ind | 0.985ind 7.15 0.03 0.5%Ir
66 + 5% 2002.22 229.59 9.00 0.969 ind | 0.969 ind 9.64 0.04 0.5%Ir
100+ 5% | 3038.77 230.17 13.40 0.986 ind | 0.986 ind 8.48 0.03 0.5%Ir
Test is performed at an ambient temperature of -25+2°C
Power level . o
P/Pswax(%) Watt Vrms Arms PF Cos ¢ DC(mA) DC(%) limit
33+ 5% 1105.80 230.18 491 0.978ind | 0.978 ind 1.44 0.01 0.5%Ir
66 + 5% 1986.79 230.01 8.86 0.975ind | 0.975ind 13.04 0.05 0.5%lr
100 +5% | 3003.77 230.04 13.20 0.989ind | 0.989 ind 9.67 0.04 0.5%Ir
Test is performed at an ambient temperature of 60£2°C
Power level 0 _
P/P swax(%) Watt Vrms Arms PF Cos @ DC(mA) DC(%) limit
33+5% 1105.15 230.19 4.90 0.980ind | 0.980 ind 7.69 0.03 0.5%Ir
66 + 5% 1986.35 230.02 8.85 0.976 ind | 0.976 ind 56.86 0.22 0.5%Ir
100 +5% | 3003.58 230.06 13.19 0.990 ind | 0.990 ind 47.08 0.18 0.5%Ir
Test in charge mode
Test is performed at an ambient temperature of 25+5°C
Power level 0 _
P/Pcwax(%) Watt Vrms Arms PF Cos @ DC(mA) DC(%) limit
33+5% -1190.62 | 229.83 5.23 0.990 ind | 0.990 ind 7.49 0.03 0.5%Ir
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66 + 5% -2071.65 | 229.11 9.37 0.965 ind | 0.965 ind 5.52 0.02 0.5%lr

100+ 5% | -3072.20 | 228.65 13.69 0.981ind | 0.981 ind 111 0.00 0.5%lr

Test is performed at an ambient temperature of -25x2°C

I;?F\fé ?Ali(e(g/oe)l Watt Vrms Arms PF Cos @ DC(mA) DC(%) limit
33+£5% -1112.35 229.83 5.01 0.967 ind | 0.967 ind 3.64 0.01 0.5%lr
66 £ 5% -1987.72 229.86 8.90 0.971ind | 0.971 ind 11.89 0.05 0.5%lr
100 £ 5% | -3004.22 229.82 13.25 0.987ind | 0.987 ind 11.79 0.05 0.5%lr

Test is performed at an ambient temperature of 60+2°C

E%\(’: TAZL‘E(;//()‘E)' Watt Vrms Arms PF Cos ¢ DC(mA) DC(%) limit
33+5% -1112.27 229.82 5.01 0.967 ind | 0.967 ind 4.28 0.02 0.5%lr
66 = 5% -1987.27 229.85 8.89 0.972ind | 0.972 ind 45.17 0.17 0.5%lr
100 £+ 5% | -3004.01 229.80 13.24 0.987ind | 0.987 ind 42.41 0.16 0.5%lr

Model Tested on X1-H6K-S (with 6*battery modgles:Xl-BSO—H(?), the Psmax consider as 6000W

(Battery supply only), and the Pcuax consider as 6000W in this clause test.

Test in discharge mode

Test is performed at an ambient temperature of 25+5°C

FFZ(/)F\;VS il!(e(;%e)l Watt Vrms Arms PF Cos ¢ DC(mA) DC(%) limit
33+ 5% 2033.28 | 231.20 9.08 0.968 ind | 0.968 ind 5.55 0.02 0.5%lr
66 + 5% 4106.71 | 231.50 17.89 0.991ind | 0.991 ind 7.39 0.03 0.5%lr
100 +5% | 6053.93 | 231.60 26.24 0.995ind | 0.995 ind 25.6 0.10 0.5%lr

Test is performed at an ambient temperature of -25+2°C

Power level -
Watt vrms Arms PF DC(mA DC(% limit

P/Psmax(%) Cos @ (mA) (%)
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33+ 5% 1987.58 230.00 8.85 0.975ind | 0.975ind 11.22 0.04 0.5%lIr
66 + 5% 3986.94 230.10 17.43 0.994 ind | 0.994 ind 12.77 0.05 0.5%lr
100+ 5% | 6004.38 230.20 26.15 0.997 ind | 0.997 ind 14.68 0.06 0.5%lr
Test is performed at an ambient temperature of 60+2°C
Power level . o
P/Pswax(%) Watt Vrms Arms PF Cos ¢ DC(mA) DC(%) limit
33+ 5% 1985.45 230.00 8.84 0.976ind | 0.976 ind 68.52 0.26 0.5%lr
66 + 5% 3963.11 230.10 17.33 0.994 ind | 0.994 ind 76.76 0.30 0.5%lr
100+ 5% | 6003.18 230.20 26.15 0.997 ind | 0.997 ind 80.52 0.31 0.5%lr
Test in charge mode
Test is performed at an ambient temperature of 25+5°C
Power level . o
P/IPcwax(%) Watt Vrms Arms PF Cos @ DC(mA) DC(%) limit
33+ 5% -2081.24 | 229.80 9.4 -0.964 ind | -0.964 ind | 12.02 0.05 0.5%Ir
66 + 5% -4086.82 | 228.80 18.09 |-0.988ind|-0.988ind| 22.62 0.09 0.5%lr
100+ 5% | -6027.83 | 228.70 26.58 |-0.993ind [-0.993ind| 48.86 0.19 0.5%lr
Test is performed at an ambient temperature of -25+2°C
Power level . o
P/Pcwax(%) Watt Vrms Arms PF Cos ¢ DC(mA) DC(%) limit
33+ 5% -1984.93 | 229.90 8.9 -0.971ind | -0.971 ind 9.00 0.03 0.5%lr
66 + 5% -3959.78 | 229.80 17.38 |-0.992ind | -0.992 ind 9.66 0.04 0.5%lr
100+ 5% | -6019.75 | 229.70 26.22 |-0.996ind [-0.996ind | 14.15 0.05 0.5%lIr
Test is performed at an ambient temperature of 60+2°C
Power level 0 _—
P/Pcwax(%) Watt Vrms Arms PF Cos @ DC(mA) DC(%) limit
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33+ 5% -1973.39 | 229.80 8.89 -0.972ind | -0.972 ind | 59.23 0.23 0.5%lr
66 = 5% -3962.13 | 229.60 17.48 |-0.988ind | -0.988 ind 16.87 0.06 0.5%lr
100 £ 5% | -6000.73 | 229.70 26.24 | -0.996 ind | -0.996 ind 9.88 0.04 0.5%Ir
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Bbis.8.2

Verification of protections to prevent the injection of a DC component

P

Model

Tested on X1-H6K-S (with 6*battery modules:X1-B30-HC), the Pswax consider as 6000W (Battery
supply only), and the Pcmax consider as 6000W in this clause test.

Test in discharge mode

Test is performed at an ambient temperature of 25+5°C

Power .. | Require
DC Trippin
Phas level componen time d Oscilloscope waveform
e P/Psmax(% F; 9 (s) tripping P
) time
WQU I‘»-‘QSOVI:‘TﬁZOOA 41310‘0‘.’ 42100‘(’
33 +5% 0.111
L1 +1 A 0.2s
S 1S
H'”H”'5'1V”””””V1l"”””"'?V‘”"I‘”'””I'”V‘l”'l‘”'H’V”””“"”H'”H"‘!Yl‘l\'U‘V”V'H!‘”Hl"”‘lH”HH””V‘lV”IH”HV1V“”‘”'V”?"')H"”Ul"””
66 *+ 5% 0.112
' "v VaV V \V‘" .‘v}’ ‘v VoV l.“v v. V.,V \‘v“‘ “v "v‘ v .
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Rms(C2) 16.9743 A
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Test is performed at an ambient temperature of 25+5°C
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Test is performed at an ambient temperature of -25+2°C
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Rms(C2) 8.80347 A
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Rms(C2) 17.3134 A

Test is performed at an ambient temperature of 60+2°C
Power DC Trippin Require
Phas level . d .
componen | g time L Oscilloscope waveform
e P/Pcmax(% tripping
) t ) time
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Rmns Ll) 229.460 V Rms(C2) 26.4011 A
Ri 4.74893 y
DC Trippin
Ph . i .
as | Power componen | gtime | Require Oscilloscope waveform
= level t (s) d
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Rms(C2) 26.4076 A

Remark (additional info or observation during the test):
Require test+1 Aand + 0.5 % In
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&)

Bbis.10.1 V(—;-r|f|cat|o_n of insensitivity to automatic reclosing under phase p
mismatching
Model Tested on X1-H6K-S (with 6*battery modules:X1-B30-HC), the Psuwax consider as 6000W
(Battery supply only), and the Pcmax consider as 6000W in this clause test.
Angle Angle Observition:
between between pamage of the
Test . Test Power inverter as the
- Phase shift voltages voltages after
conditions voltage[V] output[W] result of the
before the the phase
. . test? (Yes/
phase shift shift

No)
33%Psmax 90° 230.30 2013.12 0° 90° No
66%P smax 90° 230.60 3997.06 0° 90° No
100%Psmax 90° 230.10 6028.67 0° 90° No
33%Psmax 180° 230.30 0.54 0° 180° No
66%Psmax 180° 230.60 1.26 0° 180° No
100%Psmax 180° 231.00 0.98 0° 180° No
33%Pcmax 90° 229.50 -1986.12 0° 90° No
66%Pcmax 90° 229.10 -3966.88 0° 90° No
100%Pcmax 90° 228.70 -6018.34 0° 90° No
33%Pcmax 180° 229.50 0.44 0° 180° No
66%Pcmax 180° 229.10 0.92 0° 180° No
100%Pcmax 180° 228.70 0.28 0° 180° No

Test on simulated network

Before the operation of phase shift, the system should be operated at least 5 min or the time needed to

stabilize the inside temperature of the inverter.
Attach the current curve from 20 ms before to at least 200 ms after the phase shift.
Current curve at 90° phase shift (@33% Pswax):

e 2024/05/14 15:40:08 Preview
250V 10.0 A 2.00Y 10.0 V| Edge CH3 History |Normal
I = 25 3 42 & 1

MENU Auto 014 ¥ 1.20MS/s
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Current curve at 90° phase shift (@66% Pswax):
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Current curve at 180° phase shift @66% Pswax):
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Current curve at 90° phase shift (@66% Pcwmax):
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Current curve at 180° phase shift @66% Pcwmax):
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Current curve at 180° phase shift (@100% Pcwmax):
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TRF No. CEl 0-21:2022+CEI 0-21:2022/\V1:2022 Telephone : +86 20 38320668 TUV SUD Certification and Testing (China) Co., Ltd.
+CEl 0-21:2022/V2:2024 Telefax : +86 20 38320478 Guangzhou Branch
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