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LYNS-TC:

Product NamMe .........coevvveevieiiiiiiiiil Anker SOLIX Solarbank 3 E2700 Pro

Trade Mark .......ccceeevieiiiiieiiiiieeeeeeeeenn /;\NV\ER
SCLIX

Factory’s name .........cccccovvverenninnndd Huizhou Blueway Electronics Co., Ltd

Factory address ........cccccceveeeviiiinnenndd

No. 101, West hechang 5" Road, Zhongkai High-Tech Development

Zone, Huizhou, Guangdong, P.R. China

Model/Type reference ...................: A17C53Z1 A17C5371-20
A17C5371-1 A17C5371-20-1
A17C5371-2 A17C5371-20-2

Expansion Models..........................: A17C53Z1-3 A17C5371-20-3
A17C5371-4 A17C5371-20-4
A17C5371-5 A17C5371-20-5

Ratings:

DC input (PV)

Max. DC input voltage [V]................. : 60

Max. PV Input Current [A] ................ : 32*4

MaX.ISC PV [A] cveeeeeeeeeeeeeeeeeeeerenn 40%4

Max. PV Input Power [W]................. : 3600

Battery connection

Brand.......coooooiiiiiiiiiieee e :

Anker innovations Limited

Technology ......coooeeeeeeieiieeeeeeeeeeeeee, :

Rechargeable Li-ion Battery

Battery Model ...............cc :

A17C5371-85

Total Energy Capacity ...........ccccuuee

105Ah, 2688Wh

Firmware version of the BMS........... : 0.3.2.0
Number of expansion modules ........ : 1-5
Battery voltage [V]......ccoooeeeeerinniinnd 25,6 Vd.c.
Battery charging current [A].............. : max. 70
Battery discharging current [A]......... : max. 75
Rated Power (Single device) [W].....: 1800

AC connection (On-grid terminal)

Nominal output AC voltage [V]......... :

220/230 (L + N + PE, 50Hz) *

Output AC current [A] ..cceeveeeeeeeenninnd max. 3,5 max. 5,3
Nominal active output power Pn [W]: 800 1200
Max. apparent power [VA]................ : 800 1200

AC connection (Off-grid terminal)

Nominal output AC voltage [V]......... :

220/230 (L + N + PE, 50Hz)

Nominal active output power Pn [W]:

1200

TRF No. VDE0124-100 VER.1.1
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LYNS-TCE‘ Report No.: HC2411280272GC02

Max. AC Output current [A] .............. : max. 5,3
Max. AC Bypass Output Power [W] .: 2000
Max. AC Bypass Output Current [A] : max. 10
Software Version.........ccccevvveeeennnnnd! V1.0
Note:

* All tests are performed at 230V, 50Hz.
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Copy of marking plate

Anker SOLIX Solarbank 3 E2700 Pro
PV Terminal

Ma. PV Input Voltage:
M. PV Input Current:

Max. lsc PV

Max. PV Input Powsr:

Battery Data

Battery Name: Rechargeobla Li-ion Bottery

Battery Information: 25.6vd.C., 10540, 2688WH

M Charge Current: ToAd.c.
M. Discharges Current: TaAd.c.
Rated FowerSingle device): 1BO0W

IEC Code: IFpPSZ61T20[BS]M/-20+50/90
General Parameters

Protective Closs: Class |
Ingress Protection: 1B 65
Cvervaltage Cotegory:  ACOVC 1L, PV:ONC I
Inverter Topology: lzolated

Anker Innovations Limited

Maonufacturer: Unit 56, Bth Floor, Tower 2,
Admiraly Centre, 18 Horcourt Rood, Hong Kong
Importar: Anker Innovations Deutschland GrbH
Georg-Muche-Strasss 3, BOANT Munich,
Germany Made in Chino

Model: A17C53T1

AC Input ([On=-grid terminal)
Micx. AC INpUT Powar:

M. AT Input Current

AC Mominal Input Voltage
AC Dutput (On-grid terminall
Mk, AT Qutput Power:
Ratad A Apparant Powern
Max. AC Output Current.
Roted AC Qutput Current:
AC Mominal Qutput voltage:
Power Factor Range:

AC Dutput (Off-grid terminal)
Micx, 4% Output Fower:
M. AC Output Current:
Raoted AC Apparent Powern
Roted A% Ouiput Current:
AC Mominal Qutput voltage:
Battery System
ATCEIIN- S N0AR S 53TEWR
ATTCE3N-2 { 354N £ 8065Wh
ATTCERI-3 [/ L20AN0 [ 10752Wh
AITCEIT-L [ 52540 [/ 134L0Wh
ATTCE3ITN-5 1 63040 [ 18128WhH

2000W
0ADE.
L+N+PE 220Va.c./230va.c., S0Hz

eoow

B00VA

J5A0C.

354000,

L+N+PE Z200Voe. f230Vo.c., 50HZ
0.8 lagging-0.8 leading

2000w

Aaes.

2000VA

nAaC,

L+N+PE 220V0oue. f230Vo.c., 50HZ

IFpPS2/161120([(8S)2P] M/-20+50,/90
IFpPS2/161120[(BS)3F] M/-20450/90
IFRPS2/161/120((BS)4F] M/ -20+50,/90
IFEPS2/161120[(8S)SP]M/-20+50/90
IFEPS2/161120((B8)6PIM/-20450/90

WARNING: BEWARE OF FIRE HAZARD! DISPOSAL ACC. TO LOCAL RESULATIONS!

ALWAYS HERE TO HELP

B DE(Anker sOLLG: 49 BOO) 00D 2522
— hitps:fsupport.ankersolixcom —

Y support@ankercom

- S
™
Anker SOLIX Solarbank 3 E2700 Pro  model: AI7C5371-20
PY Terminal AC Input (On=grid terminal)
Max, PV Input voltage: GOVA.C. Mox AC Input Power: 2000w
Max. PV Input Current d2Ad.c Mox A Input Current : 0AaC.
Max. lsc Py soadcts AC Nominal Input voluage: L+N+PE 220Va.c./230Va.c., S0Hz
Max. PV Input Power: FA00W Ac output (On-grid terminal)
Battery Data Mox. AC Output Power: 1200W
Battery Name: Rechargeable Li-ion Battery  Roted AC Apporent Power: 12004
Battery Information 25.6Vd.c., 105A0, 2688Wh  Maox. AC Output Current: 5.3A0.C.
Maox. Charge Current: Foadc. Rated AC Output Current: S3A0c.
Max. Discharge Current: 73ad.c. AC Mominol Cutput Voltoge: L+N+PE 230Vo.c./230Va.c., S0Hz
Rated Power(Single devicel: 100w Power Foctor Range: 0.8 logging-0.8 leading
IEC Code: IFpPS21a N20[BS]M/-20+50/90 AC Output [Off-grid terminal)
General Parometers Mo, AC Output Power: 20000
Protective Class: Class | Max AC Output Current: 10,
Ingress Protection: IP &5 Roted AC Apparent Power: 2000VA
Ower Voltage Category: ACOVC L POVC L Roted AC Qutput Current: 10A0.C,
Inverter Topology: Isclated  AC Nominal Cutput valtage: L+M+FE 220Wa.c f230Vac., 50HZ
Anker Innevations Limited Battery System
Manufacturern: Unit 56, 8th Floar, Tawer 2, | ATFCS3Z1-20-1 [ 104K [ S378W IFRPS2161 120 [{BS12P]M/- 204+ 50/90
Admiralty Centre, 18 Harcourt Road, Hong Kong AIFCEII-20-2 J 3154k | BO&SWH IFRPS2161 120 [{BS13P]M - 20+50/50
Imparter: Anker Innovations Deutschlond GmbH 1 ATTCSAZ1-20-3 / 42040 F10752WhH  IFpPS2AI61A20[BSEPIM-20450/50
Gearg-Muche-5trosse 3, 80807 Munich, | ATTCS3Z-20-4 f 52540 A 13640Wh  IFpPS2181120[{85)5PIM/-20450/50
Garmany Made in Ching | ATTCE3Z1-20-5 f &30AR S 18128WH  IFpPS2AE1120[8SEPTMS 204+50/90
WARNING: 8BEWARE OF FIRE HAZARD! DISPOSAL ACT. TO LOGAL REGULATIONS!
r A
ALWAYS HERE TO HELP (4 support@ankencom DE {Anker SOLI: =42 (800} 000 2522
— htpsfsupportankersoliscom —
L 4
.
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—
Anker SOLIX BP2700 Expansion Battery
Model: A17C53Z1-85
Battery Data
Battery Name: Rechargeable Li-ion Battery
Battery Information: 25.6Vd.c, 1054h, 2688Wh
Marx. Charge Current: T0Ad.c.
Max, Discharge Current: 75Ad.C.
|EC Code: IFpPS2/161/120[85]M/-20+50/90
Charging method: 50ACC
Anker Innovations Limited
Manufacturer: Unit 56, 8th Floor, Tower 2,
Admiralty Centre, 18 Harcourt Road, Hong Kong
Made in China
Importer: Anker Innovations Deutschland GmbH
Georg-Muche-Strasse 3, 80807 Munich, Germany
BEWARE OF FIRE HAZARD! fen)
DISPOSAL ACC.TO LOCAL REGULATIONS! C € %é) Dg
1
ALWAYS HERE TO HELP | B support@onker.com
—httpeifsupport.ankersolis.com— S DE {Ankar SOLIXK); 4% (B00) H00 2522
|
Note:

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

The marking plate is attached to the side surface or the back of the enclosure and is visible after installation.
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General remarks - documentation

Possible test case verdicts

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

Testcaseis notrated.............ccceeeveviveeneens. N/R

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

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

Testing

Date of receipt of test items ..........................  2024-12-06

Date(s) of performance of tests ..................... 2024-12-06 to 2025-01-18

General remarks:

The test result presented in this report relate only to the object(s) tested. This report shall not be reproduced in
part or in full without the written approval of the issuing testing laboratory.

”(see Annex #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended to the report.

Throughout this report a XJcomma / [_Jpoint is used as the decimal separator.

Conformity statements are decided in accordance with ILAC-G8:09/2019 Binary Statement for Simple
Acceptance Rule, unless otherwise normatively specified or contractually agreed.

Direction definition of P and Q:

in this test report, the regarded system of the voltage and current vectors is the active sign convention system:
e If the inverter feeds to the grid the active power is measured with positive sign.

e If the inverter injects reactive power / current with leading power factor the reactive power / current is
marked “leading” or “inductive” (under-excited) or has a negative sign.

e If the inverter injects reactive power / current with lagging power factor the reactive power / current is
marked “lagging” or “capacitive” (over-excited) or has a positive sign.

+Q
Load:
Overexcited/Voltage-increasing

Grid =

L

Reactive power

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

Power plant:
Overexcited/Voltage-increasing

Grid =

I

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

-P

Load:
Underexcited/Voltage-reducing

Grid

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

-Q

Active power **PP

Power plant:
Underexcited/Voltage-reducing

Grid

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

TRF No. VDE0124-100 VER.1.1 Page 8 of 231 Lyns-tci Technology Guangdong Co.,
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General remarks for testing

Test setup:
For the testing 2 test setups were used:

a) Test setup 1: used for tests except islanding prevention testing.

Oscilloscope
+

Data acquisition recorder

I-M!I
B
i

me ot

[ R

! 0 L1 _
T U _—
1 ~
I
N
e R = J
(Only for Flicker / 1
I— Harmonics testing)
______ -

Figure 1 — Test setup 1

b) Test setup 2: Basic test configuration for islanding detection function

Waveform | _
monitor : -
18
1 S
|
DC power | ¥bc /bc EUT Veur leut * Inc AC power
source (inverter) -— source
(PV) Ppc Peur  Orut S1 Pac Onc (utility)

\sz

Ir I l Ic

AC loads

Figure 2 — Test circuit for islanding detection function in a power conditioner (inverter)
from IEC 62116:2014

TRF Originator:
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General product information

Equipment mobility ........cccceeeviiiiiinennnn, . Permanent connection
Operating condition ............cccccveeeeeninnnnns . Continuous

Class of equipment..........cccoceeeviiereenne. : Class |

Protection against ingress of water ........ . IP65 according to EN 60529
Mass of equipment [Kg] ......cccevvvveeeennnn. . Approximately 29,2kg

TRF Originator:
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General product information

The Hybrid Inverter is a single-phase type, The inverter input voltage supply can be supplied DC voltage by PV
array and battery, and the output can connect to the grid. (See Figure 3)

7 N
This diagram shows the primary system for the whole-home photovoltaic energy cycle.
8 PV Modules
hAax Anker SOLIX Solarbank 3 E2700 Pro Home Outlet Main Panel
| f.\NKER | \"7’\,'1 | ]
] | , o =€ Q] — \
L1l ) - - f— N\
= { L\;‘Jl | '*‘9’ (oo =)fe )
= o] — ) {
Home Loads \4/1 I | OJ
Home Outlet Smart Plug® Home Loads
Optional Accessories:
'Anker SOLIX BP2700 Expansion Battery
J *Anker SOLIX Smart Meter
5 Expansion Batteries Max' “Anker SOLIX Smart Plug
\ J

Figure 3 — Scheme of an installation

The product was tested on the EUT A17C53Z1-20.
Hardware Version: HYDSP Board: V0.4
LVDSP Board: V0.2
Software Version: V1.0
Model Difference:
The units in the product series:

sharing the same control electronics.

with the same firmware.

with the same construction solutions including the power part.
with the same number of phases.

with the same power electronics, filters and transducers.

TRF Originator:
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General product information

Description of the power circuit (Figure 4):

The inverter converts DC voltage, generated by photovoltaic modules and battery, into AC voltage.

The units are single-phase.

The device uses 4 sets of MPPT units. The unit provides galvanic isolation of the primary and secondary sides
(with transformer). The output is composed of an H-bridge circuit and an on-grid and off-grid relay. They control

the state of on-grid and off-grid state respectively. The PCS and the battery are connected after voltage
conversion through DC/DC.

The battery uses 8 strings together.

The battery can obtain energy not only from PV, but also from the grid, that is to say, the battery to the inverter
is a unit that supports the two-way flow of energy.

The device uses two DSP chips, one on each of the primary and secondary sides, to control the power modules

and Sample voltage and current signals on the low-voltage side and the high-voltage side respectively, and the
two DSPs communicate with each other through CAN.

DSP-1 osp-2
> 200039C 280309C €

VBUS
S0V-60V ; ;
astery

¥ PACK : i | i 4 ‘
o 8S1P BMS. 2 Blustooth/WIF P
2 AR e EE aMS-MCU2 BMSMCU1 iyt
o
vor sugply -

connoctor

Auilary
poor supoly.

Figure 4 — Block diagram
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Assessment
Clause/8 ‘ Requirement Verdict
5.2 Evidence of permissible network perturbations
5.2.1 General P
5.2.2 Rapid voltage changes P
5.2.3 Flicker P
5.2.4 Harmonics and interharmonics P
5.2.4.1a) | Test Harmonics DIN EN 61000-3-2 (<16 A per Phase) P
5.2.4.1a) | Test Harmonics DIN EN 61000-3-12 (=216 A and <75 A per Phase) N/A
5.2.4.1b) | Test Harmonics and interharmonics DIN EN 61000-4-7 (=75 A per Phase) N/A
5.25 Commutation N/A
5.2.6 Feed in of DC current P
5.3 Evidence of symmetry behaviour of inverters
53.1 General N/A
5.3.2.1 Calculation of the asymmetry of three-phase inverters N/A
5.3.2.2.1 Failure of single inverter modules N/A
5.3.2.2.2 Power drop of single inverter modules N/A
5.3.2.3.2 Symmetrical operation with a symmetry device N/A
5.4 Evidence of the behaviour of the generating unit on the network
5.4.1 General P
5.4.2 Measurement of the active and reactive power range P
5.4.3.3 Measurement of setting accuracy P
5.43.4 Measurement of the power gradient P
5.4.3.5 Measurement Priority Interfaces / Energy Management P
5.4.4 Active power feed-in for PGUs at over-frequency P
5.4.5 Active power feed-in of Storage systems for over-frequency P
5.4.6 Active power feed-in for PGUs at underfrequency P
5.4.7 Active power feed-in for storage systems at underfrequency P
5.4.8 Static voltage stability / reactive power supply P
5482 Tests of the Reactive power / cos ¢ setting accuracy P
The regulating and control behaviour of the reactive power P
5.4.8.3 Test of the displacement factor/active power characteristic curve cos ¢ (P) P
Test 1) for conducted PGUs - Accuracy (characteristic) P
Test 2) for conducted PGUs - dynamics N/A
Test 3) supply-dependent PGUs - Accuracy (characteristic curve) P
Test 4) supply-dependent PGUs — Dynamic P
5.4.8.4.1 Test of the accuracy of the Q(U) regulation N/A

TRF Originator:

TRF No. VDE0124-100 VER.1.1 Page 13 of 231 Lyns-tci Technology Guangdong Co., Ltd.




LYNS-TCE‘ Report No.: HC2411280272GC02

Assessment
Clause/8 ‘ Requirement Verdict
5.4.8.4.2 Test of the dynamics of the Q(U) regulation N/A
5.5 NS-protection
5.5.2 NS protection P
5521 Functional safety P
5.5.3 Central NS-protection N/A
5.5.4 Integrated NS-protection P
5.5.6 Interface switch P
5.5.6.2 Central interface switch N/A
5.5.6.3 Integrated interface switch P
5.5.7.2 Check of setting values P
5.5.7.3 Wiring check N/A
55.74 Voltage and frequency control P
55.74.1 Voltage and frequency control — Single Phase P
Voltage and frequency control — Multi Phase (Phase to N) N/A
Voltage and frequency control — Multi Phase (Phase to Phase) N/A
Voltage and frequency control — Measuring the rise-in voltage protection as a P
running 10-minute mean value
Voltage and frequency control — Frequency measurement P
5.5.7.5 Reporting of NS protection P
5.5.9 Constructional characteristics of NS protection P
5.5.10.1 General P
5.5.10.2 Passive Islanding Protection N/A
5.5.10.3 Islanding protection according to table 6 — Load imbalance (real, reactive load) for P
test condition A (PGU output = 100%)
Islanding protection according to table 7 — Load imbalance (real, reactive load) for P
test condition B (PGUT output = 66%)
Islanding protection according to table 8 — Load imbalance (real, reactive load) for P
test condition C (PGU output = 33%)
5.6 Connecting conditions and synchronization
5.6.1 General P
5.6.2 Connecting conditions and synchronisation P
5.7 Evidence of Pav, e - Control
5.7.1 General P
5.7.2.1 Test control dynamic P
5.7.2.2 Test disconnection function N/A
5.8 Evidence dynamic grid support
5.8.1 General P
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Assessment
Clause/8 ‘ Requirement Verdict
5.8.3 Testing of the dynamic grid support PGU Type 1 N/A
5.8.3 Testing of the dynamic grid support PGU Type 2 P
5.9 Test of Ancillary Unit
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Annex 1- Test Results
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5.2 Evidence of permissible network perturbations

521 General =]

The electrical installations of the customer system shall be planned, constructed and operated so that reactions
to the network operator’s network and to the systems of other customers are permanently reduced to a
permissible minimum. Should interfering reactions on the network operator’s network occur nonetheless, the
customer shall apply measures to his system that are to be coordinated with the network operator. The network
operator is entitled to disconnect the power generation system concerned from the network until the
deficiencies are corrected.

System perturbations are defined as:

- Rapid voltage changes

- Flicker

- Harmonics, interharmonics and higher frequencies (up to 9 kHz)
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5.2.2 Rapid voltage changes P

The purpose of the test is to determine ki and Kimax-
The following three cases must be tested (where applicable).
- Switch-on for any capacity
- Unfavourable case when switching the generator step
- Switch-on for nominal capacity
Note: For PV-plants the inverter is the generator
- Switch-off for nominal capacity (no emergency shutdown, but operative shutdown)

If the manufacturer knows more critical cases (e.g. different cos @ parameters) then these additional have to be
tested

Test conditions:

Frequency: 50 Hz =+ 0,5%

THD of the voltage supply: <3 %

Voltage rises of the PGU at 100 Pemax %: <3 %

Assessment criterion:
Limits:
kimax = 1,2 for synchronous generators with fine synchronization, converter; (electronic inverter)

kimax = 4 for asynchronous generators, which are switched on at 95% to 105% of their synchronous speed, if no
further details are available regarding the type of current limitation. With regard to short-term compensation
processes, the condition mentioned below for very short voltage changes must also be observed.

Kimax = 8 for asynchronous generators that are powered up by the network if la is unknown.
(la = starting current)

A17C5371-20

Switch-on for any capacity (10% Pemax)

Phase L1 L2 L3

Single period effective - - - - - -
values of the current [A] 0176 | 0177 1 0178

Single period effective 22989 | 229 91 | 229.89 -- -- - - - -
values of the voltage [V] ' ' '

ki value [1] 0,101 | 0,102 | 0,103 - - - - - -

kimax value [1] 0,103 - -

Unfavourable case when switching the generator step (not necessary for electronic inverter)

Phase L1 L2 L3

Single period effective

N/A N/A N/A N/A N/A N/A N/A N/A N/A
values of the current [A]

Single period effective

N/A N/A N/A N/A N/A N/A N/A N/A N/A
values of the voltage [V]

ki value [1] N/A N/A N/A N/A N/A N/A N/A N/A N/A

kimax value [1] N/A N/A N/A

Switch-on for nominal capacity

Phase L1 L2 L3

Single period effective - - - - - -
values of the current [A] 0,583 | 0,580 | 0,610

Single period effective 229,92 | 229,94 | 229,93 -- - - - - -
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values of the voltage [V]

ki value [1] 0,335 | 0,334 | 0,351 -- -- -- -- -- --

kimax value [1] 0,351 -- -

Switch-off for nominal capacity

Phase L1 L2 L3

Single period effective - - - - - -
values of the current [A] 0,160 | 0,159 | 0,160

Single period effective 22976 | 229.99 | 229.72 -- -- - - - -
values of the voltage [V] ' ' '

ki value [1] 0,092 | 0,092 | 0,092 -- -- - -- -- --
kimax value [1] 0,092 -- --

Grid Frequency [Hz] 50

Grid voltage [V] 230

Rated current Ir [A] 1,739

Highest kimax value for all switching operations [1] 0,351

Note:

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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LYNS-TC:

5.2.3 Flicker

These tests are designed to provide evidence that the requirements of P
VDE-AR-N 4100:2019-04 are met.

Adherence to the thresholds for flicker must be verified as followed:
- For nominal currents < 16 A per conductor to DIN EN 61000-3-3 (VDE 0838-3)
- For nominal currents > 16 A and < 75 A per conductor to DIN EN 61000-3-11 (VDE 0838-11)

Test conditions:

Voltage: 86% U, to 109% Un

Frequency: 50 Hz + 0,5%

THD of the voltage supply: < 3 %

Voltage rises of the PGU at 100% Pemax: <3 %

Assessment criterion:
Long-term flicker strength PIt to DIN EN 61000-3-3 (VDE 0838-3) must be < 0,5.
Determination of the flicker coefficient:

Cye =P (S, /F,)
where Sk is the short-circuit power of the network standby element (during the determination of the appropriate

Pst values)

The value for the network standby element must be determined separately with measurements for rated currents
>75A.

Note:

Grid impedance DIN EN 61000-3-3
(VDE 0838-3) [Q]:

Grid impedance DIN EN 61000-3-11
(VDE 0838-11) [Q]:

Ra =0,24Q jXa=0,15Q/Rn = 0,16Q jXn = 0,10Q

(Rn and jXn only for single-phase units used!)

Ra =0,24Q jXa=0,15Q/Rn = 0,16Q jXn = 0,10Q

(Rn and jXn only for line to neutral single-phase or three units used!)
Ra =0,15Q jXa= 0,15Q / Rn = 0,01Q jXn= 0,01Q

(Rn and jXn only for line to line three-phase units used!)

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

Test result:
a) Flicker to DIN EN 61000-3-11 (VDE 0838-3) for generator units <75 A
EUT Selection of limits
X a X O
1- phase 3-phase Equipment with rated current Equipment with rated current
<16 A per phase <75 A per phase

A17C5371-20

IEC EN 61000-3-3

IEC EN 61000-3-11

dmax dc Tmax Pst Pt
Phase L1 0,433 0,394 0 0,497 0,495
Phase L2 -- - - - -
Phase L3 -- - - - -
Output voltage of the impedance network [V] 230,0

Reference impedance according the standard:

X  Grid impedance DIN EN 61000-3-3 (VDE 0838-3) [Q]:  Ra=0,24Q jXa = 0,15Q / Rx = 0,16Q jXn = 0,10Q

(Rn and jXn only for single-phase units used!)
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O Grid impedance DIN EN 61000-3-11 (VDE 0838-3) [Q]: Ra =0,24Q jXa =0,15Q /R~ = 0,16Q jXn = 0,10Q
(Rn and jXn only for line to neutral single-phase
or three units used!)

O Grid impedance DIN EN 61000-3-11 (VDE 0838-3) [Q]: Ra =0,15Q jXa= 0,15Q / Rn = 0,01Q jXn= 0,01Q
(Rn and jXn only for line to line three-phase units
used!)

Flicker for rated currents <75A to DIN EN 61000-3-11 (VDE 0838-3)

Assessment criterion:
Long-term flicker strength: P<0,5

Grid impedance angle y« 32° or [ 45
Flicker coefficient c(y«) 7,741
b) Flicker to DIN EN 61000-3-3 (VDE 0838-3) for generator units > 75 A N/A

Adherence to the thresholds for flicker must be verified as followed:

- For PGUs (power generation units) and PSUs (power supply units) intended for PGSs (power
generation systems) with nominal currents > 75 A, the measurements must be conducted as in 5.2.3.2.

Test conditions:

Voltage: 86% Un to 109% Un

Frequency: 50 Hz + 0,5%

THD of the voltage supply: < 3 %

Voltage rise of the PGU at 100% Pemax: < 3 %

Assessment criterion:
Long-term flicker strength: Px<0,5

Test result :

Flicker for rated currents >75A (at SCR = 20) (Calculation Flickermeter according to TG3)

Rated Output voltage [V] -

Grid impedance angle wk[°] 30 50 70 85

Flicker coefficient c(wk) [1] - - - -

Short-term Flicker Pst[1] - - - -

Flicker step factor k(fyx) [1] - - - -

Voltage change factor k(uyx) [1] - - - -
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524 Harmonics and interharmonics P
5.2.4.1 a) Harmonics test P
EUT Selection of limits
X O X O O
Class A equipment with input Equipment with input Equipment with input
1-phase 3-phase current <16 A per phase current >16 A and <75 A per current >75 A per phase
phase
A17C5371-20 IEC EN 61000-3-2 IEC EN 61000-3-12

Phase L1 L2 L3

Power Level 30% 30% 30%

AC Power [W] 360 -- --

AC Voltage [V] 230,29 -- --

AC Current [A] 1,565 -- --

Frequency [Hz] 50,00 -- --

Limits [A]
Harmonic Measured value I [A] Measured value I, [%l4]
I = = ™ 5 = IEC EN 61000-3-2

1st 1,565 - - - - - -
2nd 0,001 - - 0,034 - - 1,080
3rd 0,017 - - 1,085 - - 2,300
4th 0,000 - - 0,025 - - 0,430
5th 0,037 - - 2,348 - - 1,140
6th 0,000 - - 0,017 - - 0,300
7th 0,020 - - 1,255 - - 0,770
8th 0,000 - - 0,018 - - 0,263
9th 0,010 - - 0,634 - - 0,400
10th 0,000 - - 0,017 - - 0,184
11th 0,004 - - 0,262 - - 0,330
12th 0,000 - - 0,019 - - 0,153
13th 0,001 - - 0,071 - - 0,210
14th 0,000 - - 0,017 - - 0,131
15th 0,002 - - 0,139 - - 0,150
16th 0,000 - - 0,017 - - 0,115
17th 0,004 - - 0,238 - - 0,132
18th 0,000 - - 0,017 - - 0,102
19th 0,005 - - 0,296 - - 0,188
20th 0,000 - - 0,018 - - 0,092
21th 0,005 - - 0,316 - - 0,107
22th 0,000 - - 0,018 - - 0,084
23th 0,005 - - 0,312 - - 0,098
24th 0,000 - - 0,018 - - 0,077
25th 0,005 - - 0,309 - - 0,090
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26th 0,000 -- - 0,018 - - 0,071
27th 0,004 - - 0,284 - - 0,080
28th 0,000 - - 0,022 - - 0,066
29th 0,004 -- - 0,272 - - 0,078
30th 0,000 -- - 0,020 - - 0,061
31th 0,004 - - 0,264 - - 0,073
32th 0,000 - - 0,021 - - 0,057
33th 0,004 -- - 0,261 - - 0,068
34th 0,000 -- - 0,023 - - 0,054
35th 0,004 -- - 0,251 - - 0,064
36th 0,000 -- - 0,022 - - 0,051
37th 0,004 -- - 0,275 - - 0,061
38th 0,000 -- - 0,022 - - 0,048
39th 0,007 -- - 0,416 - - 0,058
40th 0,001 -- - 0,032 - - 0,046
THD [%] - - - 3,139 - - -

Phase L1 L2 L3

Power Level 60% 60% 60%

AC Power [W] 728 -- --

AC Voltage [V] 230,39 -- --

AC Current [A] 3,161 -- --

Frequency [HZz] 50,00 -- --

Limits [A]
Harmonic Measured value I [A] Measured value I, [%l1]
i = I i = i IEC EN 61000-3-2

1st 3,160 -- - - - - -
2nd 0,001 - - 0,044 - - 1,080
3rd 0,029 -- - 0,928 - - 2,300
4th 0,001 -- - 0,017 - - 0,430
5th 0,057 -- - 1,803 - - 1,140
6th 0,000 -- - 0,013 - - 0,300
7th 0,030 -- - 0,934 - - 0,770
8th 0,000 -- - 0,013 - - 0,263
9th 0,013 -- - 0,406 - - 0,400
10th 0,000 -- - 0,013 - - 0,184
11th 0,007 -- - 0,212 - - 0,330
12th 0,000 -- - 0,013 - - 0,153
13th 0,006 -- - 0,192 - - 0,210
14th 0,000 -- - 0,013 - - 0,131
15th 0,006 -- - 0,200 - - 0,150
16th 0,000 -- - 0,013 - - 0,115
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17th 0,007 - - 0,216 - - 0,132
18th 0,000 -- - 0,013 - - 0,102
19th 0,006 - - 0,185 -- - 0,188
20th 0,000 - - 0,013 - - 0,092
21th 0,005 - - 0,157 - - 0,107
22th 0,000 -- - 0,013 -- - 0,084
23th 0,004 -- - 0,134 -- - 0,098
24th 0,000 - - 0,014 - - 0,077
25th 0,004 -- - 0,131 - - 0,090
26th 0,000 - - 0,014 - - 0,071
27th 0,004 - - 0,126 - - 0,080
28th 0,001 - - 0,016 - - 0,066
29th 0,004 -- - 0,137 - - 0,078
30th 0,000 - - 0,016 - - 0,061
31th 0,005 - - 0,158 - - 0,073
32th 0,001 - - 0,016 - - 0,057
33th 0,005 - - 0,171 - - 0,068
34th 0,001 - - 0,017 - - 0,054
35th 0,006 - - 0,178 - - 0,064
36th 0,001 - - 0,020 - - 0,051
37th 0,007 - - 0,209 - - 0,061
38th 0,001 - - 0,017 - - 0,048
39th 0,010 - - 0,325 - - 0,058
40th 0,001 - - 0,025 - - 0,046
THD [%] - - - 2,391 - - -

Phase L1 L2 L3

Power Level 100% 100% 100%

AC Power [W] 1195 -- --

AC Voltage [V] 230,52 -- --

AC Current [A] 5,185 -- --

Frequency [Hz] 50,00 -- --

Harmonic Limits [A]
Measured value I, [A] Measured value Iy [%l1]
% > = = > = IEC EN 61000-3-2

1st 5,184 - - - - - -
2nd 0,002 - - 0,043 - - 1,080
3rd 0,042 - - 0,809 - - 2,300
4th 0,001 - - 0,013 - - 0,430
5th 0,073 - - 1,400 - - 1,140
6th 0,001 - - 0,010 - - 0,300
7th 0,037 - - 0,708 - - 0,770
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8th 0,001 - - 0,011 - - 0,263
oth 0,015 - - 0,280 - - 0,400
10th 0,000 - - 0,010 - - 0,184
11th 0,009 - - 0,173 - - 0,330
12th 0,001 - - 0,010 - - 0,153
13th 0,010 - - 0,201 - - 0,210
14th 0,000 - - 0,010 - - 0,131
15th 0,012 - - 0,222 - - 0,150
16th 0,000 - - 0,009 - - 0,115
17th 0,012 - - 0,235 - - 0,132
18th 0,001 - - 0,010 - - 0,102
19th 0,011 - - 0,204 - - 0,188
20th 0,001 - - 0,010 - - 0,092
21th 0,009 - - 0,180 - - 0,107
22th 0,001 - - 0,011 - - 0,084
23th 0,008 - - 0,152 - - 0,098
24th 0,001 - - 0,011 - - 0,077
25th 0,006 - - 0,114 - - 0,090
26th 0,001 - - 0,011 - - 0,071
27th 0,004 - - 0,077 - - 0,080
28th 0,001 - - 0,013 - - 0,066
29th 0,003 - - 0,061 - - 0,078
30th 0,001 - - 0,012 - - 0,061
31th 0,002 - - 0,043 - - 0,073
32th 0,001 - - 0,012 - - 0,057
33th 0,002 - - 0,039 - - 0,068
34th 0,001 - - 0,013 - - 0,054
35th 0,002 - - 0,036 - - 0,064
36th 0,001 - - 0,014 - - 0,051
37th 0,004 - - 0,086 - - 0,061
38th 0,001 - - 0,013 - - 0,048
39th 0,012 - - 0,230 - - 0,058
40th 0,001 - - 0,020 - - 0,046
THD [%] - - - 1,888 - - -

PV-curve simulated according to

Voltage of defined MPP [V] 44
Current of defined MPP [A] 40
FFU of PV curve [1] 1

Impedance [Q]
Line |[Ra=0,24 jXa=0,15
Neutral |Rn = 0,16 jXn = 0,10

Note:
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The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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5.2.4.1b) Test Harmonics DIN EN 61000-4-7 (275 A per Phase) N/A

Harmonics
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THC [%] - - - - - - - - - - -

THDU40 [%] | - - - - - - - - - - -
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5.2.4.1b) Test Harmonics DIN EN 61000-4-7 (275 A per Phase) N/A

Interharmonics

Test result:

P/Pe [%] 5 | 10 | 20 | 30 | 40 [ 50 | 60 | 70 | 80 | 90 | 100

f [Hz] Ih [%6]

425 - - - - - ~ ~ — - - -

475 - - - - - ~ ~ — - - -

625 - - - - - - - - - - -

675 - - - - - - - - - - -

825 - - - - - - - - - - -

875 - - - - - - - - - - -

925 - - - - - - - - - - -

975 - - - - - - - - - - -

1025 - - - - - - - - - - -

1075 - - - - - - - - - - -

1125 - - - - - - - - - - -

1175 - - - - - - - - - - -

1225 - - - - - - - - - - -

1275 - - - - - - - - - - -

1325 - - - - - - - - - - -

1375 - - - - - - - - - - -

1425 - - - - — - - - - - -

1475 - - - - ~ - - - - - -

1525 - - - - - - - - - - -

1575 - - - - - - - - - - -

1625 - - - - - - - - - - -

1675 - - - - - - - - - - -

1725 - - - - - - - - - - -

1775 - - - - - - - - - - -

1825 - - - - - - - - - - -

1875 - - - - - - - - - - -

1925 - - - - - - - - - - -

1975 - - - - - - - - - - -
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5.2.4.1b) Test Harmonics DIN EN 61000-4-7 (275 A per Phase) N/A

Higher Frequencies

Test result:

P/Pe [%] 5 | 10 | 20 | 30 | 40 [ 50 | 60 | 70 | 80 | 90 | 100

f [kHz] In [%0]

2,9 - - - - - - - - - - -

3,9 - - - - - - - - - - -

41 - - - - — - - - - - -

43 - - - - - - - - - - -

45 - - - - - - - - - - -

47 - - - - - - - - - - -

4,9 - - - - - - - - - - -

5,9 - - - - - - - - - - -

6,1 - - - - - - - - - - -

6,3 - - - - - - - - - - -

6,5 - - - - - - - - - - -

6,7 -- -- -- - - -- -- -- - - -

6,9 - - - - - - - - - - -

7,9 - - - - - - - - - - -

8,1 - - - - - - - - - - -

8,3 - - - - - - - - - - -

8,5 - - - - - - - - - - -

8,7 - - - - - - - - - - -

8,9 - - - - - - - - - - -
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5.2.4.1b) Test Harmonics DIN EN 61000-4-7 (275 A per Phase) N/A

PV-curve simulated according to
Voltage of defined MPP [V] -
Current of defined MPP [A] -
FFU of PV curve [1] -

Impedance [Q]
Line Ra=0,24 jXa=0,15
Neutral Rn =0,16 jXn = 0,10
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5.2.5 Commutation N/A

This test serves to determine the commutation currents, the project - specific identification and assessment of
the

Commutation voltage dips according to VDE-AR-N 4100: 2020-06, 5.4.4.5 is required taking into account the
short-circuit power at the point of connection.

- This check is only required for mains-controlled inverters.
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5.2.6 Feed in of DC current P

Test procedural:
The inverter must be used in the adjustment range Testl1, Test2 and Test 3.
Each test point shall be held for min 5 minutes and lac, Uac, ldacin ac Of each phase has to be recorded.

Measurement of lacin Ac must be done according to VDE AR-N 4100:2020-06 based on DIN EN 61000-4-7 (VDE-
0847-4-7) over 10 fundamental periods.

Assessment criterion:

An inverter must not feed more than 0,5% of its rated current I or a maximum of 20 mA (the higher value is to
be selected) as direct current.

A17C5371-20

Power Level [% of VA(] 30% Semax t0 40%Semax | 60% Semax t0 70%SEmax >95% Semax
AC Power [VA] 360 728 1195
AC Voltage [V] 230,3 2304 230,5
AC Current [A] 1,565 3,161 5,185
Max. DC Current in AC [mA] 3 6 7
Max. DC Current in AC [% of Ir] 0,058 0,115 0,134
Average. DC Current in AC [mA] 2 4 5
Average. DC Current in AC [% of Ir] 0,038 0,077 0,096

Graphs for A17C5321-20

- 0,050
1400
1200
""""""""""""""""""""""""""""" - 0,025
_. 1000
Z
g 800 <
g | - 0,000 %
2 &
S 600
(=)
<
Y ——— Y Y P SV N R - 0,025
200
0 - -0,050
0 100 200 300 400 500 600 700 800 900
Time|[s]
P_[W] Idc_[A] ===== Idc_ limit[A]

Note:

The test results of the A17C5371-20 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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5.3 Evidence of symmetry behaviour of inverters

N/A

53.1 General

N/A

These tests serve to prove the requirements according to VDE-AR-N 4100: 2020-06, 5.5:
These tests are not applicable for direct connected rotating machines!
This test is necessary only for electronic inverters!

Note:

The tests of the “symmetry characteristics of three-phase inverter modules” were performed on the unit with the

highest output power. Here is the maximum asymmetry given.
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5.3.2.1 Calculation of asymmetry N/A

Test procedural:

The maximum absolute difference between the apparent powers of the three phases is determined for each of
the five measurements (1-min means) in the respective operating point.

The maximum of these five values is again determined.

Assessment criterion:

The test is passed if the maximum value from the above measurements does not exceed 5 % Semax and < 4600
VA.

Note:
The maximum inductive and capacitive values are specified by the manufacturer.

cos @ =1 --

Setting values cos @ over-excited --

cos @ under-excited --

Test:

1-min mean value L1 L2 13 | -2 | p2-13 | L3-vy
a)cos @ =1 at 100 % Pe + 5 % Pemax

Seso [VA] - - - - - -
COS (PE6o --

max. asymmetry [VA] --

b) maximum under-excited (i) at 100 % P = 5 % Pemax

Seeo [VA] - - -- - - -

COS PE6o --

max. asymmetry [VA] --
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¢) maximum over-excited (c) at 100 % P/e + 5 % Pemax

Seeo [VA] - - - - - -

COS QE60 -

max. asymmetry [VA] -

d)cos @ =1 at 50 % Pie £ 5 % Pemax

Skeeo [VA] - - - - - -

COS PE6o --

max. asymmetry [VA] --

e) maximum under-excited (i) at 50 % Pre £ 5 % Pemax

Skeeo [VA] - -- -- - - -

COS PE6o --

max. asymmetry [VA] --

f) maximum over-excited (c) at 50 % Pre £ 5 % Pemax

Skeeo [VA] - -- -- - - -

COS (PE60: --

max. asymmetry [VA] --

Limit: 5% Semax and <4600VA

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 35 of 231 Lyns-tci Technology Guangdong Co., Ltd.



LYNS-TCE‘ Report No.: HC2411280272GC02

5.4 Evidence of the behaviour of the generating unit on the network

54.1 General

(these tests are designed to provide evidence that the requirements of VDE-AR-N P
4105:2018-11, 5.7.2.2 are met and to determine the values for Semax and Pemax)

Test Condition:

The measurements were performed in the testing laboratory at the grid-simulator.
Test voltage between 0,9 Un and 1,09 Un with £2% Un until the test

Test frequency: 50Hz + 0,5%

Note:
If an examination is required for any other requirements, these apply to this test.
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5.4.2 Measurement of the active power and reactive power range

(These tests are designed to provide evidence that the requirements of
VDE-AR-N 4105:2018-11, 5.7.2.2 are met)

Test:
The setpoint signal must be reduced from 100% to 10% Pr&:

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

Assessment criterion:

a) for adjustable PGUs:
- no network disconnection
- the active power value does not exceed the setpoint by more than 5% P:e
- the setting time determined this way is <1min

Note:
The setting time is < 1min. See “Graph of the setting accuracy’.
The maximum inductive and capacitive values are specified by the manufacturer.

cos ¢ =1 1,0
Setting values cos ¢ over-excited: 0,95

cos ¢ under-excited: 0,95
A17C53Z1-20
600s mean value U [V] PEmaxsoo ¢) [W] Semaxs00 ¢) [VA] COS (PEmax600 [-]
0,90 Uy, at 100% Pemax
cos @ = 1 207,37 1079 1080 1,000
COS ¢ max. over-excited 207,87 1027 1081 0,950
0,95 Uy, at 100% Pemax
cos ¢ max. under-excited 218,90 1082 1139 0,950
1,0 U, at 100% Pemax
cos @ =1 230,31 1200 1201 0,999
cos ¢ max. under-excited 230,85 1143 1200 0,952
COs ¢ max. over-excited 230,86 1139 1197 0,951
1,05 Un at 100% Pemax
COs ¢ max. over-excited 241,81 1141 1205 0,947
1,09 U, at 100% Pemax
cos @ =1 250,97 1199 1199 1,000
cos ¢ max. under-excited 251,49 1141 1200 0,951
Semaxe0o aNd Pemax 600
SEmax600= MaX(Semax600 a), SEmax600 b), SEmax600 ¢)) [VA] 1205
PEmax 600= Max(Pemaxs00 a), PEmax600 b), PEmax600 c)) [W] 1200

Note:

The test results of the A17C5321-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.
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5.4.3 Measurement of setting accuracy P

Test procedural:
The P setpoint was set by WiFi port.
(The active power can be set between 100%Pn and 10%Pn with a step size of 10%Pn)

Assessment:

- no network disconnection occurs and
- the active power value does not deviate by more than 5% P:e from the target value.

Note:

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

A17C5371-20

% of rated Setpoint Measured value Deviation (Pmeas - Pset) Limit
capabliy I 1wy (%] W] [%Pn] W] [%P,] | APesoin %
100 1200 100,0 1199 99,94 -1 -0,06
90 1080 90,0 1081 90,08 1 0,08
80 960 80,0 968 80,68 8 0,68
70 840 70,0 848 70,63 8 0,63
60 720 60,0 720 60,00 0 0,00
50 600 50,0 602 50,18 2 0,18 = £5% of Pre
40 480 40,0 491 40,92 11 0,92
30 360 30,0 367 30,62 7 0,62
20 240 20,0 244 20,30 4 0,30
10 120 10,0 122 10,14 2 0,14
Overall maximum active power deviation to set point [%Py]: 0,92
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Graph of the setting accuracy: A17C53Z1-20
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5.4.3.4 Measurement of the power gradient P

Test procedural:

The P setpoint was set by WiFi port.
The measurement of the power gradient takes place:
- Via a setpoint change from 100% to 5% of the rated effective power PrE at time tO. If the technical
performance is >5%, this should be specified.
- Via a setpoint change from 5% to 100% of the rated effective power PrE at time t0. Is the technical
Performance >5%, this should be specified.

Assessment:

- no network disconnection occurs and

- the power gradients determined in accordance with 5.4.3.4 shall not fall below 0.33 % P:e and shall not
exceed 0.66 % Pe.

- The first gradient is to be formed 30 s after setting the setpoint jump.

- The formation of gradients is terminated 30 s before reaching the stationary final value.

Note:

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

Verification the setting Power gradient change from 100%Pe «, 5%Pe at A17C53Z1-20

P_setting point step Setting value Measured value
gb:f”e pevzrcingp = LIDY e D 100,0% Pre 100,02% Pie

Ii
Power gradient (during power o o
change): 0,5 %Pe/s 0,50 %P/ s
Patter power change = 5% Pie + 5% P 5,0% P 5,01 % Pre

Graph of the gradient 100% to 5% P:e
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5.4.3.4 Measurement of the power gradient

Verification the setting Power gradient change from 5% to 100% at A17C53Z1-20

P_setiing point step

Setting value

Measured value

Pbefore power change = 5% Pie £ 5% Pre

5,0% Pre

5,01% P&

Power gradient (during power
change):

0,5 %P/ s

0,50%Pre/ s

Patter power change = 100% Pre £ 5%
Pre

100,0 % Pre

100,04 % Pre

Limit of power gradient [%P:e/ s]:

0,33 to 0,66

Inverter remains in operation?

D yes

[1no

Graph of the gradient 5% to 100% PrE
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5.4.3.5 Measurement priority interfaces / energy management system P

Test procedural:

Test 1 (Measurement priority interfaces)

Test 2 (logical interface):
Test steps

a) the PGU is operated with no less than 90% P;
b) the change of state of the logic signal.

Assessment:
Test 1:

a) The lowest setpoint is always given priority
b) the setpoint at the interface programmed for the NSM is never exceeded

Test 2:

¢) during the examination of the logical interface (input port), the active power feed of the EZE was
completely terminated within a maximum of 5 s after the state change of the logical signal.

Note:

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

Test results:

Testl: The unit only provides one interfaces (WiFi port) for active power reduction, so the Testl can N/A.

Test 2: Use logical interface to test the result of stopping active power output.

= Y 200mY)| 5.00 V 500mY S Edge CH1 £ History |Normal
wo 112" W2 "%13 2 4= @ autos 5 A 1 1.

IN

Max(C1) 8.5 A Max(C2) 15756mY
Duty(C2) 0.0% [

@ 1416983y
AeApol =
1.49550dv

High level description of logic interface:

The PGU does not provide logic interface for terminating active power output (active power output can only
beterminated via APP / PC software). This needs to be considered on the plant level (e.g. using an additional
energy monitoring / communication unit with logic interface)
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5.4.4 Active power feed-in for PGU’s at overfrequency
(these tests are designed to provide evidence that the requirements of 8
VDE-AR-N 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)
Test cycle for adjustable PGUs:
Test 1: A17C5321-20
Test point: | Expected active Frequency | Psepoint | Peso[% of | APeso Limit Available
No. | [Hz] F[’;)W;r;é‘nfxa‘f [Hz]. wy: | PEo VB el 3 | %] | APesoin % DC['(E/’O??’V”
Measurement: 100% Pemax; Start frequency 50,20Hz; droop s setting = 5% (40% Pe/Hz)
a) |50,00 100 50,00 1200 1197 99,79 -0,21
b) |50,25 98 50,25 1176 1171 97,59 -0,41
c) |50,70 80 50,70 960 957 79,71 -0,29
d) [51,40 52 51,40 624 621 51,74 -0,26
e) |50,70 80 50,70 960 957 79,72 -0,28 | <1+10% of 100
f) 150,25 98 50,25 1176 1170 97,53 -0,47 Pemax
g) |50,00 100 50,00 1200 1197 99,76 -0,24
h) |51,65 0 51,65 0 1 0,06 0,06
i) |50,15 0 50,15 0 0 0,00 0,00
j) |50,00 100 50,00 1200 1198 99,86 -0,14

Frequency Step

Response time [s]

Settling time [s]

b) — ¢) 0,2 0,4
c) —d) 0,2 0,4
d) —>e) 0,2 0,4
e)—~f) 0,2 0,4
Initial time delay Tv setting value [s]: IniFiaI time .delay Tvmeasured value
(Determined during frequency step a) — b)) [s]:
2,0 1,0
Test 2: A17C5321-20
1-min mean | expected active . 0 . Available
e power gt || T et | TR |G areaios| O
Measurement: 60% Pemax; Start frequency 50,50Hz; droop s setting = 12% (16,67% P ei/Hz)
a) |50,00 60 50,00 720 720 59,97 -0,03
b) 150,40 60 50,40 720 720 59,97 -0,03
c) |50,70 58 50,70 696 694 57,84 -0,16
d) 51,40 51 51,40 612 609 50,78 | -022 |° ’-'F]E?Z‘; ofl 100
e) |50,70 58 50,70 696 694 57,80 -0,20
f) 150,40 60 — 100 50,40 - 1198 99,83 -0,17
g) |50,00 100 50,00 1200 1198 99,82 -0,18
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Frequency Step Response time [s] Settling time [s]
b) — c) 0,2 0,4
c) — d) 0,2 0,4
d) - e) 0,2 0,4
e) > f) 0,2 0,4

Initial time delay Tv measured value

Initial time delay Tv setting value [s]:
Hattt y Tvsetting value [s] (Determined during frequency step a) — b)) [s]:

2,0 0,5

DC setting values:

PV-curve simulated according to

Voltage of defined MPP [V] 44
Current of defined MPP [A] 40
FFU of PV curve [1] 1
Poc [W] 1800

Graph Test 1@ 100% Pemax
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Gradient Test 1
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Graph Test2 @ 60% Pemax
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Assessment criterion:
The test is regarded as passed:
a) for controllable PGU if:

- The active power reduces between measuring points 5.4.4.1 a) to g) and j), the expected active power
output, after settling, adjusts with a deviation < £10% PEemax.

b) for conditionally adjustable PGU, if:
- they behave as described in a) inside their control range and

- outside the control range, the power supplied when leaving the control range remains constant until it is
switched off

- the connection time in j) and where appropriate in g) corresponds to the manufacturer’s information on the
random number generator;

NOTE: The Uniform distribution of the disconnection frequency in maximum increments of 0,1 Hz between the
end of the control range (at least 50,2 Hz) and 51,5 Hz shall be proofed by a manufacturer’s declaration.

c) for non-adjustable PGU, if
- a disconnection takes place between 50,2 Hz and 51,5 Hz;

- the connection time in j) and where appropriate in g) corresponds to the manufacturer’s information on the
random number generator;

NOTE The Uniform distribution of the disconnection frequency in maximum increments of 0,1 Hz between 50,2 In
the measurement points h) and i) shall no active power be given.

- The initial time delay Tv of the frequency-dependent adaptation of the active power output< 2 s.

- The response time of the adaptation of the active power output is a maximum of 8 s (type 1 units and type
2 units with rotating machines) or 2 s (all other type 2 units)

- the settling time of the adaptation of the active power output is a maximum time of 30 s (for type 1 units and
for type 2 units with rotating machines) or respectively a maximum time of 20 s (for all other generation units
type 2) and

- The connection time at point j) is at least 60 s and the power is then increased with a gradient of < 10%
Pemax/min.

- In the case of generating units with combustion engines or gas turbines, if the criteria for response time and
settling time are not met, the test shall be passed, even if the adaptation of active power output occurs with
a power gradient of at least 66% Pemax per min (corresponding to 1,11% Pemax per s).

Hz and 51,5 Hz shall be proofed by a manufacturer’s declaration.

d) for linear generators with Semax < 4,6 kVA,
- if they disconnect from the mains at a frequency = 50,2 Hz and their maximum upper frequency limit (as
specified by the manufacturer), but at the latest when they exceed 51,5 Hz.

- the connection time in j) and where appropriate in g) corresponds to the manufacturer’s information on the
random number generator;

Subsequently no more resynchronisation/active power feed-in is permitted, also while the frequency 5.4.4.1 1) is
maintained (i.e., no running on the characteristic curve as previously tested in a) at g).

Note:

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.
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5.4.5 Active power feed-in of Storage systems for overfrequency

(these tests are designed to provide evidence that the requirements of P
VDE-AR-N 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)

Test cycle for adjustable PGUs:

Test 1: A17C5371-20

ae: ESE?J’J? gui;t&\t/e Frequency | Psepont | 5y, | Peso [% of | APeso |kan;el:)| SOC [%]*
No. | [Hz] | 1% of Pemar: [Hz]: [W]: Pemax]: [%] 6P Ene]
Measurement: 100% Pemax; Start frequency 50,20Hz; droop s setting = 5% (40% Pgmax/Hz)
a) |50,00 100 50,00 1200 1197 99,79 -0,21 35
b) |50,25 98 50,25 1176 1173 97,74 -0,26 34
c) |50,70 80 50,70 960 958 79,86 -0,14 33
d) (51,40 52 51,40 624 621 51,78 -0,22 32
e) |50,70 80 50,70 960 958 79,83 -0,17 <10 31
f) 150,25 98 50,25 1176 1172 97,69 -0,31 30
g) |50,00 100 50,00 1200 1197 99,75 -0,25 29
h) |51,65 0 51,65 0 0 0,00 0,00 27
i) 150,15 0 50,15 0 0 0,00 0,00 27
j) 50,00 100 50,00 1200 1198 99,82 -0,18 27
Frequency Step Response time [s] Settling time [s]
b) — ¢) 0,5 0,6
c) —d) 0,3 0,4
d) —e) 0,4 0,4
e) — ) 0,3 0,4

Initial time delay Tv measured value

Initial time delay Tv setting value [s]:
y v g [s] (Determined during frequency step a) — b)) [s]:

2,0 1,0
Test 2: A17C5371-20
1-min mean | gy i imi
_ pected active _ o Limit
value: power output Fre[?_'uzﬁln & P[S\ji;)]o.'m Peso [W]: PEF?EHEE:(O] of A[E)/E]B ° | |APeso| | SOC[%]*
No. [Hz] [% of Pemax]: ) ’ ’ [YoPEmax]
Measurement: 60% Pemax; Start frequency 50,50Hz; droop s setting = 5%(40% Pemax/Hz)
a) |50,00 60 50,00 720 719 59,94 -0,06 67
b) |50,40 60 50,40 720 719 59,95 -0,05 66
c) |50,70 52 50,70 624 625 52,12 0,12 66
d) |51,40 24 51,40 288 289 24,12 0,12 <10 65
e) |50,70 52 50,70 624 623 51,93 -0,07 64
fy 150,40 60 - 100 50,40 - 1197 99,78 -0,22 64
g) |50,00 100 50,00 1200 1197 99,76 -0,24 60
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Frequency Step Response time [s] Settling time [s]
b) — ¢) 0,2 0,4
c) —d) 0,3 0,4
d) —e) 0,2 0,4
e) —f) 0,2 0,4
N . Initial time delay Tv measured value
Initial time delay Tv setting value [s]: ) :
(Determined during frequency step a) — b)) [s]:
2,0 0,5
DC setting values:
PV-curve simulated according to
Voltage of defined MPP [V] --
Current of defined MPP [A] --
FFU of PV curve [1] --
DC Battery (Source) input current 69A
DC Battery (Source) input voltage 26V
Poc-sum [W] 1800W
Graph Test 1@ 100% Pemax
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1000 4= o= . B S R R R EEEEE Il EEEEE
s : - 100 g
T 800 +————————F———f———f——== i =
e e o o o o o e o o e o >
2 :
S 600 - | i - 50,50 §
Y S S | L =1
2 400 - Ii —| =5 g
(=] | [N
< 500 - 50,00
0 1 EE=T==== L 49,50
-200
-400 - - 49,00
0 100 200 300 400 500 600 700 800 900
Time|[s]
P W] ===== P limit{W] = = = P_setting[W] Frequency[Hz]

TRF No. VDE0124-100 VER.1.1

Page 48 of 231

TRF Originator:
Lyns-tci Technology Guangdong Co., Ltd.




LYNS-TC? Report No.: HC2411280272GC02
.
Gradient Test 1
1600 A - 50,50
1400 A
1200 A - 50,40
1000 A
= 50,30 _
= 800 - I
v >
3 &
8_ 600 -+ 50,20 5
v =
2400 - @
g 50,10 =
d: 200 i r
0 == 50,00
-200 A
-400 - - 49,90
800 900 1000 1100 1200 1300 1400 1500 1600
Time|[s]
P [W] =====P limit[W] = = =P setting[W] Frequency[Hz]
Graph Test2 @ 60% Pema
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Assessment criterion:
The test is regarded as passed:

The active power reduces between measuring points in clause 5.4.5.1 a) to g) and j), the expected active power
output, after settling, adjusts with a deviation < +10% Pemax. Deviations arising from the fact that the maximum
discharge capacity is less than Pemax are permissible. In the measuring points h) and i) no active power may be

delivered.

The initial time delay Tv of the frequency-dependent adaptation of the active power output < 2 s.
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The response time of the adaptation of the active power output is a maximum of 1s

the settling time of the adaptation of the active power output is a maximum time of 30 s (for type 1 units and for

type 2 units with rotating machines) or respectively a maximum time of 20 s

- The connection time at point j) is at least 60 s and the power is then increased with a gradient of < 10%
Pemax/min.

Note:
* Results recorded at 1 minute after the transient process of power change completed.

The default LFSM-O curve setting of the A17C53Z1 to A17C53Z1-20 series complies with the requirements for
storage units according to VDE-AR-N 4105.

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.
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5.4.6 Active power feed-in for PGUs at underfrequency
(These tests are designed to provide evidence that the requirements of P
VDE-AR-N 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)
(Not for DC-coupled Storage systems)
Test cycle for adjustable PGUs:
Test 1:A17C5371-20
1-rr\1/|2|l:r;fan E;gjv(g?guatgﬂ\{e Frequer]cy Psetpo.int Peso [W]: Peso [% .of APeeo Lim_it S é/:ii)lg\t/)vleer
No. | (rizl [% Of Pema: [Hz]: [W]: Pemax]: [%] |APeeoin % [%]:
Measurement: 10% Pemax; Start frequency 49,80Hz; droop s setting = 5% (40% Pei/Hz)
a) [50,00 10 50,00 120 121 10,05 0,05
b) 49,75 12 49,75 144 145 12,09 0,09
c) |48,80 50 48,80 600 600 50,03 0,03
d (47,60 98 47,60 1176 1175 97,91 -0,09
e) (48,80 50 48,80 600 601 50,09 0,09 |<4+10% of 100
f) |49,75 12 49,87 144 150 12,53 0,53 Pemax
g) [50,00 10 50,00 120 121 10,05 0,05
h) [47,35 0 47,35 0 0 0,00 0,00
i) |47,40 0 47,40 0 0 0,00 0,00
j) ]50,00 10 50,00 120 121 10,10 0,10

Frequency Step

Response time [s]

Settling time [s]

b) — c) 0,4 0,4
c) —d) 0,4 0,4
d) —e) 0,4 0,5
e) — f) 0,4 0,5
Initial time delay Tv setting value [s]: Ini.tial time .delay Tvmeasured value
(Determined during frequency step a) — b)) [s]:
2,0 1,0
Test 2: A17C5321-20
1-min mean | Expected active . . o Available
e ot | [t TR | e g
Measurement: 60% Pemax; Start frequency 49,80Hz; droop s setting = 5% (40% Pe/Hz)
a) | 50,00 60 50,00 720 718 59,82 -0,18
b) |49,75 62 49,75 744 744 61,99 -0,01
c) |49,20 84 49,20 1008 1006 83,84 -0,16 | <+10% of 100
d) |48,80 100 48,80 1200 1194 99,49 -0,51 Pemax
e) |49,20 84 49,20 1008 1007 83,91 -0,09
f) |49,85 60 49,85 720 718 59,87 -0,13
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5.4.6 Active power feed-in for PGUs at underfrequency
(These tests are designed to provide evidence that the requirements of P

VDE-AR-N 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)

(Not for DC-coupled Storage systems)

g) | 50,00 60 50,00 720 718 59,87 -0,13
Frequency Step Response time [s] Settling time [s]
b) — c) 0,4 0,4
c) — d) 0,6 0,6
d) > e) 0,4 0,4
e) - f) 0,4 0,4
Initial time delay Tv setting value [s]: Ini.tial time .delay Tvmeasured value
(Determined during frequency step a) — b)) [s]:
2,0 1,0
DC setting values:
PV-curve simulated according to
Voltage of defined MPP [V] 44
Current of defined MPP [A] 40
FFU of PV curve [1] 1
Poc [W] 1800

TRF No. VDE0124-100 VER.1.1

Page 52 of 231

TRF Originator:
Lyns-tci Technology Guangdong Co., Ltd.




'_YNs-"'c'° Report No.: HC2411280272GC02

5.4.6 Active power feed-in for PGUs at underfrequency

(These tests are designed to provide evidence that the requirements of P
VDE-AR-N 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)
(Not for DC-coupled Storage systems)
Graph Test 1@ 10% Pemax
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Gradient Test 1
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5.4.6 Active power feed-in for PGUs at underfrequency
(These tests are designed to provide evidence that the requirements of P

VDE-AR-N 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)

(Not for DC-coupled Storage systems)

Graph Test2 @ 60% Pemax
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5.4.6 Active power feed-in for PGUs at underfrequency

(These tests are designed to provide evidence that the requirements of P
VDE-AR-N 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)
(Not for DC-coupled Storage systems)

Assessment criterion:
The test is regarded as passed:
a) for controllable PGU if:

- The active power reduces between measuring points 5.4.4.1 a) to g) and j), the expected active power
output, after settling, adjusts with a deviation < £10% Pemax. Deviations according to VDE-AR-N 4105: 2018-

11, 5.7.4.3, Figure 13 and due to the technical restrictions described are permissible. In the measuring
points h) and i) no active power may be delivered,

- The initial time delay Tv of the frequency-dependent adaptation of the active power output < 2 s.

- The response time of the adaptation of the active power output is a maximum of 8 s (type 1 units and type 2
units with rotating machines) or 2 s (all other type 2 units)

- the settling time of the adaptation of the active power output is a maximum time of 30 s (for type 1 units and
for type 2 units with rotating machines) or respectively a maximum time of 20 s (for all other generation units
type 2) and

- The connection time at point ) is at least 60 s and the power is then increased with a gradient of < 10% Pemax
/ min.

- In the case of generating units with combustion engines or gas turbines, if the criteria for response time and
settling time are not met, the test shall be passed, even if the adaptation of active power output occurs with a
power gradient of at least 66% Pemax per min (corresponding to 1,11% Pemax per s).

b) for conditionally adjustable PGU, if:
- they behave as descripted in a) inside their control range and
- no disconnection takes place between 49,8 Hz and 47,5 Hz;
- the connection time in j) corresponds to the manufacturer’s information on the random number generator;

NOTE: The Uniform distribution of the disconnection frequency in maximum increments of 0,1 Hz between the
end of the control range (at least 50,2 Hz) and 51,5 Hz shall be proofed by a manufacturer’s declaration.

¢) for non-adjustable PGU, if
- no disconnection takes place between 49,8 Hz and 47,5 Hz;
- the connection time in j) corresponds to the manufacturer’s information on the random number generator;

NOTE The Uniform distribution of the disconnection frequency in maximum increments of 0,1 Hz between 50,2
Hz and 51.5 Hz shall be proofed by a manufacturer’s declaration.

d) for linear generators with Semax < 4,6 kVA,

- if they disconnect from the mains at a frequency < 49,8 Hz and their maximum upper frequency limit (as
specified by the manufacturer), but at the latest when they exceed 47,5 Hz.

The connection time in j) corresponds to the manufacturer’s information on the random number generator;

Subsequently no more resynchronization/active power feed-in is permitted, also while the frequency 5.4.4.1 i) is
maintained (i.e no running on the characteristic curve as previously tested in a) at g).

Note:

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.
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5.4.7 Active power feed-in for Storage systems at underfrequency

(These tests are designed to provide evidence that the requirements of P
VDE-AR-N: 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)

Test cycle for adjustable PGUs:

Test 1: A17C5371-20

1-min mean | Expected Available
value: actve | oo uency | Psepont| Peso | Peso [% of| APgeo | SIMIt | goc | active power
No. | Ha) | ohoiee | [zl | g | i | e | e | TG | e | EREETS O
output [% [%6Pn] discharging
of Pn]: mode [%Pn]
Measurement: -100% Pemax; Start frequency 49,80Hz; droop s setting = 2% (100% Pemax/Hz)
a) |50,00 -100 50,00 -1200 | -1198 | -99,83 0,17 51 -110
b) |49,75 -95 49,75 -1140 | -1130 | -94,17 0,83 52 -110
c) |48,80 0 48,80 0 8 0,67 0,67 53 +110
d) |47,60 100 47,60 1200 | 1196 | 99,67 -0,33 53 +110
e) |48,80 0 48,80 0 11 0,92 0,92 <10 51 +110
f) 149,85 -100 49,85 -1200 | -1195 | -99,58 0,42 51 -110
g) |50,00 -100 50,00 -1200 | -1200 | -100,00 | 0,00 52 -110
h) |47,35 0 47,35 0 0 0,00 0,00 53 +110
i) |47,40 0 47,40 0 0 0,00 0,00 53 +110
j) 150,00 -100 50,00 -1200 | -1200 | -100,00 | 0,00 53 -110
Frequency Step Response time [s] Settling time [s]
b) — ¢) 0,7 1,0
c) —d) 0,8 1,0
d) —e) 0,7 1,0
e) — ) 0,6 1,0

Initial time delay Tv measured value

Initial time delay Tv setting value [s]:
y v ¢ [s] (Determined during frequency step a) — b)) [s]:

2,0 1,0
Test 2: A17C53Z1-20
1-min mean Available
value: Expected active
active _ o Limit power in
No. | [Hz] power Fre[?_'uzﬁpcy P[S\ji;’]?'"‘ I[:\’an PEGOP[]/_o of A[E)/E]eo |APeso| | SOC [%] * | charging or
output [% ' : : e ° [%Pn] dischargin
of Pn): g mode
[YoPn]
Measurement: 10% Pemax; start frequency 49,80Hz; droop s setting = 2% (100% Pgmax/Hz)
a) |50,00 10 50,00 120 118 9,83 -0,17 93 +110
b) |49,75 15 49,75 180 184 15,33 0,33 10 93 +110
<
c) |48,80 100 48,80 1200 | 1194 99,50 -0,50 92 +110
d) |47,60 100 47,60 1200 | 1196 99,67 -0,33 91 +110
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5.4.7 Active power feed-in for Storage systems at underfrequency
(These tests are designed to provide evidence that the requirements of P
VDE-AR-N: 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)
e) |48,80 100 48,80 1200 | 1195 99,58 -0,42 90 +110
f) 149,85 10 49,85 120 120 10,00 0,00 88 +110
g) |50,00 10 50,00 120 118 9,83 -0,17 88 +110
Frequency Step Response time [s] Settling time [s]
b) — ¢) 0,7 0,8
c) —d) 0,6 0,6
d)—e) 0,6 0,6
e) —f) 0,6 0,6
e . Initial time delay Tv measured value
Initial time delay Tv setting value [s]: ) .
(Determined during frequency step a) — b)) [s]:
2,0 1,0
DC setting values:
PV-curve simulated according to
Voltage of defined MPP [V] --
Current of defined MPP [A] -
FFU of PV curve [1] --
DC Battery (Source) input current 69A
DC Battery (Source) input voltage 26V
Pbc-sum [VV] 1800W
Graph Test 1@ -100% Pgmax
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5.4.7 Active power feed-in for Storage systems at underfrequency

(These tests are designed to provide evidence that the requirements of P

VDE-AR-N: 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)

Gradient Test 1
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Graph Test2 @ 10% Pemax
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Assessment criterion:

The test is regarded as passed if the Storage system:

- The active power reduces between measuring points 5.4.7.1 a) and j), the expected active power output,
after settling, adjusts with a deviation < +10% Pemax. Deviations arising from the fact that the maximum discharge
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5.4.7 Active power feed-in for Storage systems at underfrequency

(These tests are designed to provide evidence that the requirements of
VDE-AR-N: 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)

capacity is less than Pemax are permissible. In the measuring points h) and i) no active power may be delivered.
- The initial time delay Tv of the frequency-dependent adaptation of the active power output <2s.
- The response time of the adaptation of the active power output /-consumption is a maximum of 1s and;
- the settling time of the adaptation of the active power output /-consumption is a maximum time of 20s

- The connection time at point j) is at least 60s and the power is then increased with a gradient of < £10%
PEmax/min.

Note:

* Results recorded at 1 minute after the transient process of power change completed.

The default LFSM-U curve setting of the A17C53Z1 series complies with the requirements for storage units
according to VDE-AR-N 4105.

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.
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5.4.8 Static voltage stability / reactive power supply

The test serves as verification of the reactive power mode according to

VD-AR-N 4105: 2018-11, 5.7.2 of the PGU in normal operation.
5.4.8.2 Tests of the Reactive power / cos ¢ setting accuracy P
Setting values cos ¢ under-excited 0,95 0,98

cos ¢ over-excited 0,95 0,98

Test: A17C5371-20
60 s mean value 0,9 Un Un 1,1 Un
Active power 40P_Er716a(3% Semax 40P_E:a(:% Semax 40P_Ef£% SEmax
cos ¢ 0,95 over-excited
U [V] 207,17 207,32 230,11 230,27 253,09 253,23
Peeo [W] 594 1047 599 1136 599 1144
Qeeo [Var] 185 338 202 383 201 382
Seeo [VA] 632 1113 642 1211 642 1215
COS (PE6O over-excited 0,955 0,952 0,948 0,948 0,948 0,948
Qexpected [Var] 197 348 200 378 200 379
AQeso [%0] -0,10 -0,08 0,01 0,04 0,01 0,03
cos ¢ 0,95 under-excited
U [V] 207,17 207,32 230,11 230,27 253,08 253,23
Peco [W] 596 1049 600 1140 600 1147
Qeeo [Var] -197 -351 -195 -375 -195 -373
Seeo [VA] 639 1122 643 1214 643 1218
COS (PE6O under-excited 0,949 0,948 0,951 0,950 0,951 0,951
Qexpected [Var] -199 -350 -201 -379 -201 -380
AQeso [%0] 0,02 0,00 0,04 0,04 0,05 0,06
cos ¢ 0,98 over-excited
U [V] 207,17 207,33 230,11 230,28 253,09 253,24
Peco [W] 594 1080 598 1172 600 1181
Qeeo [Var] 107 208 124 243 124 243
Seeo [VA] 613 1113 622 1209 622 1214
COS (PE6O over-excited 0,984 0,982 0,979 0,979 0,979 0,979
Qexpected [Var] 122 221 124 241 124 242
AQeso [%0] -0,13 -0,12 0,01 0,02 0,00 0,01

TRF No. VDE0124-100 VER.1.1

Page 60 of 231

TRF Originator:

Lyns-tci Technology Guangdong Co.,

-
=

d.




LYNS-TCE‘ Report No.: HC2411280272GC02

cos @ 0,98 under-excited

U V] 207,17 207,33 230,11 230,28 253,08 253,24
Peso [W] 595 1082 600 1175 600 1182
Qeso [Var] -119 -220 -118 -234 -118 -233
Skco [VA] 617 1119 622 1211 622 1215
COS PE6O under-excited 0,981 0,980 0,981 0,981 0,981 0,981
Qexpected [Var] -123 -223 -124 -241 -124 -242
AQeso [%] 0,04 0,02 0,05 0,06 0,05 0,08

Graph: Q/P diagram

1400

1200

1000

800

P[w]

W0.9Un

600 A " > Un
A11Un
400

200

500 -400  -300 -200  -100 0 100 200 300 400 500
Q[Var]

Test:
applies for PGUs Type 2 - only inverter ZSemax < 4,6 kVA

a) and b) For cos ¢ 0,95 over-excited and ¢ 0,95 under-excited, the active power will be measured at
value between 40% Pemax and 60% and Semaxand a second time,

for cos ¢ 0,98 over-excited and ¢ 0,98 under-excited, the active power will be measured at a value
between 40% Pemax and 60% and Semax

applies for PGUs Type 2 - only inverter ZSemax = 4,6 kVA

c) and d) For cos ¢ 0,90 over-excited and ¢ 0,90 under-excited, the active power will be measured at
value between 40% Pemax and 60% and Semax and a second time,

for cos @ 0,95 over-excited and ¢ 0,95 under-excited, the active power will be measured at a value
between 40% Pemax and 60% and Semax

applies PGUs Type 1 as well as for type 2 plants with Stirling generators and fuel cells £Semax < 4,6 kVA

e) without specification of the cos ¢ the active power will be measured at value between 40% Pemax and
60% and Semax.

applies for PGUs Type 1 as well as for type 2 plants with Stirling generators and fuel cells 2Semax > 4,6 kVA
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f) and g) For cos ¢ 0,95 over-excited and cos ¢ 0,95 under-excited, the active power will be measured at
value between 40% Pemax and 60% and Semax and a second time,

for cos @ 0,98 over-excited and ¢ 0,98 under-excited, the active power will be measured at a value
between 40% Pemax and 60% and Semax

applies for PGUs Type 2 Asynchronous generators:

h) without specification of the cos ¢ the active power will be measured at value Semax. The test is performed
only at Un.

Assessment criterion:
applies for PGUs Type 2 - only inverter ZSemax < 4,6 kVA

The Q setpoint is calculated by using the required cos ¢ setpoint one time at 0.95 and one time at 0,98 and
the measured apparent power of the fundamental. The test is passed if all the Q 60 s mean values of the
fundamental component for a) are in the range of Q set point + 4% Pemax Overexcited and for b) in the range

of Q set point + 4% Pemax under-excited. In addition, a setting of the cos ¢ must be possible within a step size
of at least 0.01.

applies for PGUs Type 2 - only inverter ZSemax = 4,6 kVA

The Q setpoint is calculated by using the required cos ¢ setpoint one time at 0.90 and one time at 0,95 and
the measured apparent power of the fundamental. The test is passed if all the Q 60 s mean values of the
fundamental component for a) are in the range of Q set point £ 4% Pemax Overexcited and for c) in the range of
Q set point + 4% Pemax under-excited. In addition, a setting of the cos ¢ must be possible within a step size of at

least 0.01.
applies for PGUs Type 1 as well as for type 2 plants with Stirling generators and fuel cells ZSemax < 4,6 kVA

The Q setpoint is calculated by using the required cos ¢ setpoint one time at 0.95 and one time at 0,98 and
the measured apparent power of the fundamental. The test is passed if all the Q 60 s mean values of the
fundamental from e) are in the range Q maximal overexcited till Q minimal under-excited.

applies for PGUs Type 1 as well as for type 2 plants with Stirling generators and fuel cells ZSemax = 4.6 kVA

The Q setpoint is calculated by using the required cos ¢ setpoint one time at 0.95 and one time at 0,98 and
the measured apparent power of the fundamental. The test is passed if all the Q 60 s mean values of the
fundamental component for a) are in the range of Q set point + 4% Pemax Overexcited and for f) in the range
of Q set point + 4% Pemax under-excited. In addition, a setting of the cos ¢ must be possible within a step size
of at least 0.01.

applies for PGUs Type 1 Asynchronous generators:
The test is passed if the cos ¢ Q 60 s mean values of h) is in the range cos ¢ = 0,95 under excited +0,02.

Note:
cos ¢ Minimum step size: 0,001.

The test results of the A17C5321-20 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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The regulating and control behavior of the reactive power P

The regulating or control behaviour of the reactive power is based on the PT-1 behaviour shown in Figure 10. Each
reactive power value, which results from the control behaviour specified by the network operator, can be set
between 6s and 60s (for Type 1 between 10s and 60s). The signal runtime includes the detection of the mains
voltage or the active and reactive power.

Step response with the tolerances relevant for the evaluation

Q”’Emax '
06 -
054 0 e e ————— T a5 — —
- 4%

0.4

0,3
Sollwertsprung
PT1-Verhalten

— — — = Toleranz max.

—— = Toleranz min.

0,2

01

i I T T T T T
-5 006t 5 10 15 20 26 30 tins
Figure 10 - lllustration at 3tau =10 s

Comment:

The regulation and control behaviour according to PT-1 is implemented and checked for all reactive power control
modes.
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5.4.8.3 Test of the displacement factor/active power characteristic curve cos ¢ (P)

The test serves as verification of the standard cos ¢ (P) curve according to
VDE-AR-N 4105:2018-11, 5.7.2.4.

A17C5371-20

Test 1) for conducted PGUs(Battery) - Accuracy (characteristic)

Measurement: 20-100-20% P,

Pe/P [%] 20 100 20
U[V] 230,01 230,28 230,01
Peso [W] 249 1167 250
Peso of Pe [%0] 20,75 97,23 20,82
Qez0 [VAT] -1 -363 -1
Qexpected 0 -362 0
AQEzo [%)] -0,08 -0,06 -0,09
COS (PE30 0,999 0,955 0,999
COS Psetpoint Of PE3o 1,000 0,955 1,000
Limit

AQes0 in % < +4,0% relative to Pemax

DC setting values:

DC Battery (Source) input current [A] 40
DC Battery (Source) input voltage [V] 44
Poc [W] 1800
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Graph of Test 1)
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Assessment criterion:

Test 5.4.8.3 (1) and (3) are passed if, for all calculated reactive power values, the maximum deviation between
the reactive power setpoint (calculated from the characteristic curve to be verified) and the reactive power actual
value at the generator terminals is a maximum of +4,0% based on Pemax.
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Test 3) supply-dependent PGUs - Accuracy (characteristic curve)

A17C5371-20

Measurement: 20-100% P,

Pemax/P [%0] U V] Pezo [W] | Peso of Pn Qez0 Qexpected | AQE30 [%] | COS PE30 cos Ppc[W]

[%0] [VAr] Psetpoint Of
Pe3o
20 230,00 253 21,12 -1 0 -0,01 0,999 1,000 293
30 230,04 367 30,59 -1 0 -0,01 0,999 1,000 411
40 230,07 488 40,63 -1 0 -0,01 0,999 1,000 531
50 230,11 608 50,71 -3 0 -0,03 0,999 1,000 656
60 230,14 730 60,86 -91 -105 0,11 0,992 0,990 782
70 230,18 852 71,00 -162 -174 0,10 0,982 0,980 910
80 230,22 973 81,10 -234 -246 0,10 0,972 0,970 1038
90 230,25 1092 91,00 -309 -320 0,09 0,962 0,960 1163
100 230,27 1162 96,80 -356 -365 0,08 0,956 0,954 1237

Measurement: 100-20% P,

Pemax/P [%] U [V] Peso [W] | Peso of Pn QE30 Qexpected | AQE30 [%] | COS QE30 cos Poc[W]

(%] [VAr] @setpoint Of
Pe3o
100 230,27 1161 96,77 -362 -365 0,03 0,955 0,954 1237
90 230,25 1092 90,98 -317 -320 0,02 0,960 0,960 1163
80 230,22 973 81,07 -242 -245 0,02 0,970 0,970 1038
70 230,18 852 70,99 -170 -174 0,03 0,981 0,980 910
60 230,15 730 60,85 -101 -105 0,04 0,991 0,990 783
50 230,11 608 50,69 -10 0 -0,08 0,999 1,000 656
40 230,07 488 40,63 -1 0 -0,01 0,999 1,000 531
30 230,04 367 30,60 -1 0 -0,01 0,999 1,000 407
20 230,00 253 21,11 -1 0 -0,01 0,999 1,000 291
Limit
AQeso in % < +4,0% relative to Pemax P

Test 4): supply-dependent PGUs - Dynamic

A17C5371-20

Pemax/Pn [%] 100 40 100 75

U v] 230,31 230,11 230,31 230,24
Peso [W] 1145 479 1145 901
Peso of Pn [%0] 95,42 39,92 95,42 75,08
Qe3o [Var] -363 -21 -363 -207
Qexpected -357 0 -357 -297
AQe3o [%] -0,05 -0,18 -0,05 0,75
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COS @ E30 0,953 0,999 0,953 0,975
COS (Psetpoint Of Pe3o 0,955 1,000 0,955 0,975
T[s] - 10,2 10,6 9,4
Limit

AQe30 in % < 4,0% relative to Pemax P

DC setting values:

PV-curve simulated according to

Voltage of defined MPP [V] 44
Current of defined MPP [A] 40
FFU of PV curve [1] 1
Poc [W] 1800
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Graph of Test 3)
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Graph of Test 4): 100% to 40%
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Graph of Test d): 100% to 75%
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Assessment criterion:

Test 5.4.8.3 (2) is considered to have been passed if the PGU meets the requirements for the performance
gradient in VDE AR-N 4105: 2018-11, 5.7.4.2.

Test 5.4.8.3 (4) is passed if the step response of the reactive power in test steps c) and e) shows PT1 behaviour
according to VDE-AR-N 4105: 2018-11, 5.7.2.5 and for test step d) optionally the power gradient lies between
the limits defined in VDE AR-N 4105: 2018-11, 5.7.4.1 or the step response of the reactive power also has PT1
behaviour according to VDE-AR-N 4105: 2018-11, 5.7.2.5.

Note:

The test results of the A17C5321-20 can be applied to other units in the product series directly, since itis identical
in hardware and just power derated by software.
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5.4.8.4 Test the reactive power-voltage characteristic Q(U)

The validation of the Q (U) regulation according to VDE-AR-N 4105: 2018-05, 5.7.2.4 is divided
into two partial tests, so that on the one hand the accuracy and on the other hand the
dynamics of the Q (U) control is checked. For all inverter-coupled systems, only the inverter
must be tested.

5.4.8.4.1 Test of the reactive power-voltage characteristic Q(U) N/A

Voltage [Vac] L1 [Vac] L2 [Vac] L3 Pstart [VV] Qmeasured Qsetting AQ
steps [VATr] [VATr] [%Pn]

100 - - - - - - -

99 - - - - - - -

98 - - - - - - -

97 - - - - - - -

96 - - - - - - -

95 - - - - - - -

94 - - - - - - -

93 - - - - - - -

92 - - - - - - -

91 - - - - - - -

90 - - - - - - -

91 - - - - - - -

92 - - - - - - -

93 - - - - - - -

94 - - - - - - -

95 - - - - - - -

96 - - - - - - -

97 - - - - - - -

98 - - - - - - -

99 - - - - - - -

100 - - - - - - -

101 - - - - - - -

102 - - - - - - -

103 - - - - - - -

104 - - - - - - -

105 - - - - - - -

106 - - - - - - -

107 - - - - - - -

108 - - - - - - -

109 - - - - - - -
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110 - - - - - - -

109 - - - - - - -

108 - - - - - - -

107 - - - - - - -

106 - - - - - - -

105 - - - - - - -

104 - - - ~ ~ - -

103 - - - - - - -

102 - - - - - - -

101 - - - - - - -

100 - - - - - - -

Assessment criterion:

To pass the Q (U) accuracy test, the measured stationary value pairs Upcu and Qrcu, taking account to the correct
sign in the consumer metering system, must be within VDE-AR-N 4105: 2018-11, in 5.7.2.4, Figure 7 Q (U) shown
characteristic. The stationary value pairs Upcu and Qrcu are determined by averaging over 30 seconds at the end
of the respective measuring section analogously to Chapter 5.4.3.2. The permissible deviations are with the
maximum measuring error of the voltage of 1% Un stated in VDE-AR-N 4105: 2018-11 and a setting accuracy of
4% PEMax.

Qezetor = T(0.01-Uyy - kQU + 0.04 - Peyray) = 10,25 - Ppay - (Sin(arccos((pmm)) +0.16).
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Graph of Q(U) curve
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5.4.8.4.2 Test of the dynamics of the Q(U) regulation N/A
Setting values | Qmax [var] kQuU XNetz AUing v [V] AU v [V] Tau
- - - - - 3Tau = 10s
VOItage steps Ustart [V] Ustart [V] Ustart [V] Uend [V] Uend [V] Uend [V] Qstart Qend Settling
L1 L2 L3 L1 L2 L3 [Var] [Var] time[s]

Test1:100—106,4 -- -- -- - - - - - -

Test2:100—106,4 -- -- -- - - - - - -

Test3:100—106,4 -- -- -- - - - - - -

Test1:100—93,6 -- -- -- - -- - - - -

Test2:100—93,6 -- -- -- - -- - - - -

Test3:100—93,6 -- -- -- - -- - - - -

PV-curve simulated according to

Voltage of defined MPP [V] -

Current of defined MPP [A] -

FFU of PV curve [1] --

Poc [W] --

Assessment criterion:

For passing the test on the dynamics of the Q (U) control, the measured, time profiles of the reactive power have
to be determined in the “positive sequence” Qrcu during the entire measuring period in the PT1-like tolerances
according to VDE-AR-N 4105: 2018-11, 5.7.2.5. For this purpose, the tolerance bands are entered into the
diagram of the respective measurement according to the formulas below. It should be distinguished according to
the expected PGU behavior (inductive, capacitive). An exemplary representation of the tolerance bands for the
capacitive case is shown in Figure 6. Physically caused compensation processes (for example with type 1 PGU)
are to be excluded from the evaluation, if they decay in a time range smaller than one third of the Q (U) - set time.

The variable T corresponds to the set - up time of the generating plant and three times the parameterized PT1
time constant Tau (T = 3Tau). The measurement of the time starts at the time of the excitation in 5. 4.8.3.2a) or
the manipulation in 5.4.8.3.2 b).

Since the increase or decrease of the voltage according to the formula given in 5.4.8.3.2 represents only an
approximation to the real behavior of the closed control loop, the steady-state final value Qset is determined from
the measurement. For this purpose, a 10 - second mean value is formed at the end of the one - minute
measurement period via the three - phase reactive power in the positive sequence system. Likewise, the starting
value of the reactive power (positive sequence) Qstart (= offset) before the respective voltage change is
determined over a 10-second averaging.

The response time of the overall system to be evaluated is measured starting from the excitation according to
5.4.8.3.2 a) or the manipulation according to 5.4.8.3.2 b) until reaching 95% of the steady end value in the positive
sequence Qsoll and is with the factor 5/3 to multiply. This factor takes into account the effect of the feedback on
the control dynamics of the Q (U) control and is strongly related to the formula of the net replacement reactance.
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5.5 Testing of NS protection

5.5.2 NS protection P

The test for error detection with subsequent shutdown is carried out by means of error simulation, if necessary,
with additional error tests (see VDE-AR-N 4105: 2018-11, 6.1).

5.5.2.1 Functional safety P

Test procedural:

- It should be checked that a single error does not result in the loss of the security function.
- Typical errors must be checked, where applicable:
a) Error of an AD converter or measuring card for voltage measurement;
b) malfunction or freezing of a microprocessor or PLC;
c) merging or clamping the contacts of the switching output;
d) Overvoltage of the supply voltage;
e) Breakage of the line in connecting lines between the measuring input and the control output to the
dome switch;
f) Failure of the supply voltage (auxiliary voltage).

Assessment criterion:

- The NS protection must send a shutdown command to the coupling switch.
- If the error is detected, the device is switched off within 10 s after error detection.

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

Note:
The errors in the control circuit simulate that the safety is even ensured during a single fault.
No.|Component |Fault Test Test Fuse Fuse Result
No. voltage [time No. current
A17C5 MainBoard-V0.2(SCH)
1. |PV voltage Short [230Vac |10ming |-- - The inverter immediately disconnection
sampling R11 550vdc from grid.
Error message: PV1 cannot run
normally.
No damage. No hazard.
2. |PVvoltage Open |230Vac |10ming |-- -- The inverter immediately disconnection
sampling R12 550Vvdc from grid.
Error message: PV1 cannot run
normally.
No damage. No hazard.
3. |PV voltage Short [230Vac |10ming |-- - The inverter immediately disconnection
sampling R14 550vdc from grid.
Error message: PV1 cannot run
normally.
No damage. No hazard.
4. |PV voltage Open [230Vac |10ming |-- - The inverter immediately disconnection
sampling R15 550Vvdc from grid.
Error message: PV1 cannot run
normally.
No damage. No hazard.
5. |ISO detection |[Short |230Vac |10ming |-- -- The inverter immediately disconnection
sampling R5 |before [550Vdc from grid.
start-up Error message: 1SOcircuit
No damage. No hazard.
6. |ISO detection [Open |230Vac |[10ming |-- -- The inverter cannot start-up.
sampling R8 |before [550Vdc Error message: ISOcircuit
start-up No damage. No hazard.
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7. |ISO detection |Short [230Vac |10ming |-- -- The inverter cannot start-up.
sampling R9 |before |550Vdc Error message: ISOcircuit
start-up No damage. No hazard.
8. |ISO detection [Open |230Vac |10ming |-- -- The inverter cannot start-up.
sampling R13 |before [550Vdc Error message: ISOcircuit
start-up No damage. No hazard.
9. |INV voltage Short |230Vac |10ming |-- -- The inverter immediately disconnection
sampling 550Vvdc from grid.
R316 Error message: Overvoltage
No damage. No hazard.
10. |INV voltage Open |230Vac |10ming |-- -- The inverter immediately disconnection
sampling 550Vvdc from grid.
R318 Error message: Undervoltage
No damage. No hazard.
11. |INV voltage Short [230Vac |10ming |-- - The inverter immediately disconnection
sampling 550Vvdc from grid.
R319 Error message: Overvoltage
No damage. No hazard.
12. |INV voltage Open [230Vac |10ming |-- - The inverter immediately disconnection
sampling 550vdc from grid.
R330 Error message: Undervoltage
No damage. No hazard.
13. |Grid voltage Short 230vac |10ming |-- -- The inverter immediately disconnection
sampling 550vdc from grid.
R357 Error message: Grid voltage fault
No damage. No hazard.
14. |Grid voltage |Open [230Vac |10ming |-- - The inverter immediately disconnection
sampling 550vdc from grid.
R359 Error message: Grid voltage fault
No damage. No hazard.
15. |Grid voltage |Short [230Vac |10ming |-- - The inverter immediately disconnection
sampling 550vdc from grid.
R360 Error message: Grid voltage fault
No damage. No hazard.
16. |BUS voltage |Short 230vac |10ming |-- -- The inverter immediately disconnection
sampling 550vdc from grid.
R366 Error message: faultLBusOver
No damage. No hazard.
17. |Grid voltage |Open |230Vac |10ming |-- -- The inverter immediately disconnection
sampling 550Vvdc from grid.
R368 Error message: Udervoltage
No damage. No hazard.
18. |[BUS voltage |Short [230Vac |10ming |-- - The inverter immediately disconnection
sampling 550vdc from grid.
R369 Error message: faultLBusOver
No damage. No hazard.
19. |[BUS voltage |Open [230Vac |10ming |-- - The inverter immediately disconnection
sampling 550vdc from grid.
R371 Error message: Busunder
No damage. No hazard.
A17C5 AC EMC Board V0.2(SCH)
20. |ISO detection [Short |230Vac |[10ming |-- -- The inverter cannot start-up.
sampling R2  |before |550Vdc Error message: 1SOcircuit
start-up No damage. No hazard.
21. |ISO detection [Open |230Vac |[10ming |-- -- The inverter cannot start-up.
sampling R11 |before |550Vdc Error message: ISOcircuit
start-up No damage. No hazard.
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22. |ISO detection |Short [230Vac |10ming |-- -- The inverter cannot start-up.
sampling R12 |before |550Vdc Error message: ISOcircuit
start-up No damage. No hazard.
23. |ISO detection [Open |230Vac |[10ming |-- -- The inverter cannot start-up.
sampling R18 |before [550Vdc Error message: ISOcircuit
start-up No damage. No hazard.
24. |Grid voltage  [Short |230Vac |[10ming |-- -- The inverter immediately disconnection
sampling R19 550Vvdc from grid.
Error message: GridOverVoltage
No damage. No hazard.
25. |Grid voltage |Open |230Vac |[10ming |-- -- The inverter immediately disconnection
sampling R21 550vdc from grid.
Error message: GridUnderVoltage
No damage. No hazard.
26. |Grid voltage  |Short |230Vac |10ming |-- - The inverter immediately disconnection
sampling R22 550vdc from grid.
Error message: GridOverVoltage
No damage. No hazard.
27. |Grid voltage |Open |230Vac |10ming |-- - The inverter immediately disconnection
sampling R24 550vdc from grid.
Error message: GridUnderVoltage
No damage. No hazard.
28. |Relay fault Short 230vac |10ming |-- -- The inverter cannot start-up.
RY2 pin2 to before |550Vdc Error message: GridRlyshort
pin3 start-up No damage. No hazard.
29. |Relay fault Short 230vac |10ming |-- -- The inverter cannot start-up.
RY2 pin4 to before |550Vdc Error message: GridRIlyshort
pin5 start-up No damage. No hazard.
30. |Relay fault Short |230Vac |10ming |-- -- The inverter cannot start-up.
RY3 pin2 to before |550Vdc Error message: OffgridRIyshort
pin3 start-up No damage. No hazard.
31. |Relay fault Short [230Vac |10ming |-- - The inverter cannot start-up.
RY3 pin4 to before |550Vdc Error message: OffgridRIyshort
pin5 start-up No damage. No hazard.
A17C5 HVDSP Board-V0.2(SCH)
32. |Communicatio |[Open |230Vac |10ming |-- - The inverter immediately disconnection
n fault U7 pin7 550vdc from grid.
Error message: The product not working
and Abnormal communication
No damage. No hazard.
33. |[Communicatio [Open |230Vac |10ming |-- -- The inverter immediately disconnection
n fault U7 pin8 550Vvdc from grid.
Error message: The product not working
and Abnormal communication
No damage. No hazard.
34. |Communicatio [Short |230Vac |10ming |-- - The inverter immediately disconnection
n fault XT2 550vdc from grid.
pinl to pin2 Error message: The product not working
and Abnormal communication
No damage. No hazard.
35. |[Communicatio |[Short |230Vac |10ming |-- -- The inverter immediately disconnection
n fault U7 550Vvdc from grid.
pin67 to GND Error message: The product not working
(VCC3.3_DsP and Abnormal communication
2 to GND)
No damage. No hazard.
36. |Grid voltage  [Short |230Vac |10ming |-- -- The inverter immediately disconnection
sampling D72 550Vvdc from grid.

Error message: GridoverVoltage
No damage. No hazard.
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37. |Grid voltage  |[Short |230Vac |10ming |-- -- The inverter immediately disconnection
sampling 550Vvdc from grid.
R446 Error message: GridoverVoltage
No damage. No hazard.
38. |Grid voltage  [Short |230Vac |10ming |-- -- The inverter immediately disconnection
sampling U17 550Vvdc from grid.
pin7 to pin5 Error message: GridoverVoltage
No damage. No hazard.
39. |Grid voltage  [Short |230Vac |10ming |-- -- The inverter immediately disconnection
sampling U17 550Vvdc from grid.
pin7 to pin6 Error message: GridoverVoltage
No damage. No hazard.
40. |DCl sampling |Short |230Vac |10ming |-- - The inverter immediately disconnection
U29 pinl4 to 550Vvdc from grid.
pinl2 Error message: OverCurrent
No damage. No hazard.
41. |DCl sampling |Short |230Vac |10ming |-- - The inverter immediately disconnection
U29 pin8 to 550Vvdc from grid.
pinl10 Error message: OverCurrent
No damage. No hazard.
42. |DCI sampling |Short 230vac |10ming |-- -- The inverter immediately disconnection
U29 pin8 to 550vdc from grid.
pin9 Error message: OverCurrent
No damage. No hazard.
43. |DCI sampling |Short 230vac |10ming |-- -- The inverter immediately disconnection
C600 550Vvdc from grid.
Error message: OverCurrent
No damage. No hazard.
44. |DCl sampling |Short |230Vac |10ming |-- - The inverter immediately disconnection
R59 550Vvdc from grid.
Error message: OverCurrent
No damage. No hazard.
45, |1SO detection |Short |230Vac |10ming |-- -- The inverter cannot start-up.
sampling before |550Vdc Error message: 1SOcircuit
R424 start-up No damage. No hazard.
46. |ISO detection |Short 230vac |10ming |-- -- The inverter cannot start-up.
sampling U26 |before |550Vdc Error message: 1SOcircuit
pinl to pin3 start-up No damage. No hazard.
47. |1SO detection |Short |230Vac |10ming |-- -- The inverter cannot start-up.
sampling U26 |before [550Vdc Error message: 1SOcircuit
pinl to pin2 start-up No damage. No hazard.
A17C5 LVDSP Board V0.2(SCH)
48. |Communicatio |Short |230Vac |10ming |-- - The inverter immediately disconnection
n fault XT1 550vdc from grid.
pinl to pin2 Error message: The product not working
and Abnormal communication
No damage. No hazard.
49. |Communicatio |Short |230Vac |10ming |-- - The inverter immediately disconnection
n fault U3 550Vvdc from grid.
pin94 to GND Error message: The product not working
(+3.3_LV to and Abnormal communication
GND) No damage. No hazard.
50. [BUS voltage |[Short |230Vac |10ming |-- -- The inverter immediately disconnection
sampling 550Vvdc from grid.
R164 Error message: BusuOver
No damage. No hazard.
51. [BUS voltage [Short |230Vac |10ming |-- -- The inverter immediately disconnection
sampling 550Vvdc from grid.

U204 pinl4 to
pinl2

Error message: BusuOver
No damage. No hazard.
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52. |BUS voltage |Short 230Vac |10ming |-- -- The inverter immediately disconnection
sampling 550Vvdc from grid.
U204 pinl4 to Error message: BusuOver
pinl3 No damage. No hazard.
53. |[BUS voltage [Short |230Vac |10ming |-- -- The inverter immediately disconnection
sampling 550Vvdc from grid.
U206 pin2 to Error message: BusuOver
pin5 No damage. No hazard.
54. |BUS voltage [Short |230Vac |10ming |-- -- The inverter immediately disconnection
sampling 550Vvdc from grid.
U206 pin2 to Error message: BusuOver
pin6 No damage. No hazard.
55. | PV voltage Short [230Vac |10ming |-- - The inverter immediately disconnection
sampling 550vdc from grid.
R218 Error message: PVOverVoltage
No damage. No hazard.
56. | PV voltage Short [230Vac |10ming |-- - The inverter immediately disconnection
sampling 550vdc from grid.
U203 pinl4 to Error message: PVOverVoltage
pinl2 No damage. No hazard.
57. |PV voltage Short 230vac |10ming |-- -- The inverter immediately disconnection
sampling 550vdc from grid.
U203 pinl4 to Error message: PVOverVoltage
pinl3 No damage. No hazard.
58. |PV voltage Short 230vac |10ming |-- -- The inverter immediately disconnection
sampling 550vdc from grid.
C183 Error message: PVOverVoltage
No damage. No hazard.
59. Short [230Vac |10ming |-- - The inverter immediately disconnection
HV BUS 550vdc from grid.
R366 Error message: HBUS over voltage
No damage. No hazard.
60. |HV BUS Short [230Vac |10ming |-- - The inverter immediately disconnection
R371 550vdc from grid.
Error message: HBUS over
No damage. No hazard.
61. [LV BUS Short 230vac |10ming |-- -- The inverter immediately disconnection
R439 550Vvdc from grid.

Error message:LBUS over
No damage. No hazard.

supplementary information:
S-C: short circuit, O-C: open circuit, O-L: overload, R: reversed

The errors in the control circuit simulate that the safety is even under one error ensured.
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.5.3 Central NS-protection N/A
5531 Test N/A
- The auxiliary voltage of the NS protection is switched off N/A
- The test facility on the NS protection is actuated N/A

Assessment criterion:
The test is considered to have been passed if a signal for the immediate shutdown is generated.

Note:

The test results of the A17C5321-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.
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5.5.4 Integrated NS protection P

The integrated NS protection is tested in 5.5.7 and in connection with the examination of the entire NS protection
chain and switch.

Note:
For test results see 5.5.2.1 Functional safety.
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5.5.6 Interface switch

5.5.6.1 General P
These tests serve to demonstrate the requirements of VDE-AR-N 4105: 2018-11, 6.4

5.5.6.2 Documentation for the design of the central interface switch N/A

Some details of the central NS protection and the PGU are necessary for the design of a central interface
switch. The manufacturer's documentation must therefore contain the following information.

- maximum operating time of the central interface switch (manufacturer NS protection) N/A
- Operating time of the protective device (manufacturer NA protection) N/A
- maximum initial short-circuit alternating current (manufacturer PGU) N/A
- maximum AC circuit breaker / grid fuse for the PGU (manufacturer PGU) N/A
- circuit diagram / connection diagram (NS protection / coupling switch) contains the required control

: ) N/A
and feedback signals (manufacturer NS protection)

Assessment criterion:
The test is considered as pass when the documentation of the manufacturer included the necessary information.
Note:

Information checked in the manual and datasheet for the external NS protection and coupling switch used in the
PGU.
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5.5.6.3 Integrated interface switch P

5.5.6.3.1 Test (functional chain integrated NS-protection and integrated interface
switch)

Following monitoring options of an interface switch are valid (a) or (b) or (c):

(a) Use of a interface switch in which a control voltage must be constantly applied when switched on and
which switches off automatically when this voltage is not present. The operational switch-on and switch-
off processes is monitored

The disconnection of the control voltage leads to the instantaneous disconnection of the interface p
switch.

A simulated defect during the closing and opening of the interface switch leads to an p
instantaneous shutdown of the PGU. A restart is not possible.

A simulated defect of the interface switch after the NS protection as operated leads to an p
instantaneous shutdown of the PGU. A restart is not possible.

The switch-off time of the whole reaction chain is within 0,2s. P

(b) The interface switch is switched on and off at least once a day by the NS protection and the proper
functioning of the coupling switch is monitored.

A simulated defect of the interface switch during the daily test leads to an instantaneous shutdown

of the PGU. A restart is not possible. N/A
A simulated defect of the interface switch after the NS protection has operated leads to an N/A
instantaneous shutdown of the PGU. A restart is not possible.

A function for daily switching on and off is available and explained by a manufacturer's declaration. N/A

(c) Use of the integrated coupling switch and the integrated NA protection for PV and battery converters
according to DIN EN 62109 (VDE 0126-14-1).

The integrated interface switch and NS protection is complied with DIN EN 62109 (VDE 0126-14-

1). N/A

Note:
See test results 5.5.2.1 functional safety.

Relay model: HF140FF-G-012-2HSWTF(456)

The inverter has a galvanic separating break device.
The interface switch is short-circuit proof for the maximum short-circuit current of the power generation unit.

Max. initial short-circuit current of the PGU (power generation unit) =10 A, 230 Vac
Max. switching current relay =16 A, 250 Vac
Response time of interface switch for integrated NS protection <15ms
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Datasheet of the relay (Interface switch):

Relay model: HF140FF-G-012-2HSWTF(456)

=234 BProduct Specification FAMMOS06-002 Revt 7

@. THRERETHRRLA

Ningbo Jinhai Electronic Co., Ltd

ik Tel: (86) -592-6106688
f ] Fax: (86) -592-6106678

[W{Ht Web site:www. hongfa. com

LYW i-a

Product Specification

V%S File No. : 4528773GGS072

% Customer:

B2 = Sh % ¥R Customer Product Name:

B2 %S Customer Part No. :
FRIMEGFR Hongfa Product Name: 48135 RELAY
F RS Hongfa Product Part No.: _HF140FF-G/012-2HSWTF

RAGFEHW Release Date: 2023 %4 H24 H

47T Production Plant:

Ningbo Jinhai Electronic Co., Ltd

A Version: _a F 275 Number of Modification:
FRAHES Signature by Hongfa B 2% ffiA Customer Approval
oL Wit fitdtE BT A By:
Released by Checked liv Approved by
Sl & F& 3% /A 1 i e 3t H#Y Date:
TR

L HREEEAE 2 BEABIN, mREREHEASE, WRNEE.

2 BN ZEE 2 FA, BERA FTRITER AREHEAR

3 M HARSE RN, WNER.

Special claim:

1. This specification is expected to be confirmed within 2 weeks. Without feedback after 2
weeks, Hongfa will consider it’s approved by the customer automatically.

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

3.This specification is deemed invalid if it is not stamped by Hongfa.
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@-Fﬁ:ﬂ,*ﬁ# Product Specification

PRI Relay Specification
Hi% Customer:
1 &# Type Model

1.1 3 Type: HHESH I Electromagnetic Relay

1.2 HS Part NO.: HFL40FF-G/012-2HSWTF (456)

1.3 SHMER< Outline dimensions @ 29.0 mm>12. 7 mm>26. 0 mm
1.4 AR Contact Form: PSS 2Form A

1.6 fbsif#tEl Contact Material: AgSn0,

1.6 AbeSREE Contact Gap: =2, Omm

2 &4\iF Safety Approvals

ihiFHLE) Certification Agency iES  File No
UL/CUL E134517
Tav R 50149131
oc CRCLOD0Z046173

E e SR & IR IOAE, B RS EATEUI LA IR FRAMEES A
#. The above certificate No.is just a license No. Please refer to the certificates

we supplied for detail information.

3 HE#MTESE Coil Rating

at 23 T
BERE | SFRE | | BEGRE | | iR mm g 25 1 e 2R T
Rated Operate Release Max Allowable Cail | Coil Resistance Cail Pawer
Yoltage Yoltage Voltage Voltage I Approx.
Y. c. Y. c. V. e, Vi, c. } W
12 =0. 6 =0. 6 13.2 1023 (1 +10%) 1.4
#it: (1) RiEEUREMEE.
(2 v AR of Rk Sk o R 5 ) 7 T ) P Bl R 09 U PR
Mote: (1)The data shown above are initial values
(Z) Maximun allowable coil voltage refers to the maximun voltage which relay coil could endure in
a4 short peried of time.

4 MHE#¥E Contact Parameters

4.1 MESEEH# Contact Rating:_16 A 250 Va. c.

4.2 R UEER Max Switching Current: 16 A

4.3 HmFIUEEE Max Switching Voltage: 250 Va. c.
4.4 A aERf# Min Applicable Load: 6 Vd.c. 1 A
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@- oIl Product Specification

5 M Performance

B.1 JEfbeHEH Contact Resistance: _=100m©Q max (at 6Vd. e, 1A). (PY¥EE Four Probe
Method )

6.2 ZN{ERf[E] Operate Time:
6.3 FHEtE Release Time:
5.4 A1 Endurance
5,41 s t¥ Electrical Endurance

= 2 ms .
= 15 ms .

F e B EF bl e R At
. b .
i:ﬁ#ﬂﬁ.ﬂ‘. Contact G :ﬂtﬁﬁ;ﬁt Ambicnt fﬂiﬂt Electrical
erstan Material antact hating Temperature atto Endurance
RHE 1 48 e
Resistive Load =il
: 2 : 310" K (ops
2H & AgSn, 16 A 250 Ya c. . Rl::::iuru Is: s F10" i (ops)
2N0 HBEE v
5.4.2 HLHR 21 Mechanical Endurance
r ) . . B ot
2 ek B 5 1 48 b7 7 I T H Mechanical
Yersion Contact Rating | Ambient Temperature Ratio iy
Endurance
) ik i _ 1= 10" #
H No load Room Temperature 0.5z+ 0.5s (ops )

6.6 ArHEmHIE Dielectric Strength (i Leakage Current: 1 mA )

B.5.1 e e B & 51 3% [AlBetween terminal s of each opened contact eircuit:
2500 Va.c. (50/60 Hz 1 min) .

5.5.2 PN S S RTE b i ER S| 12 W] Between all coil terminals and all
contact cireuit terminals:_5000 Va.e. (50/60 He 1 min) -

6.5.3 Fdhar e BRI 352 ] Between terminals of separate contact cireuits:
3000 Va.c. (50/60 Hz 1 min) .

5,6 i Insulation Resistance

B, 6.1 D FFiE S e B & 5] i 2 [AlBetween terminals of each opened contact eircuit:
1000 MQ (500 Vd.c.) .

5.6.2 M ELEHS|HisSRrE S HEERSl HE 2] Between all coil terminals and all
contact circuit terminals: 1000 MG (500 Vd.ec.} -

5, 6,3 Fdher ke s BRI S 352 M) Between terminals of separate contact circuits:
1000 MQ (500 Vd.c.) .

5.7 £RMIEF Coil Temperature Rise: 80_K max
LA 110%%0 5 e R, #bel € 16 A 250 Va.c. . FREFIRAF. 75 TC.

Applied voltage of coil 110% rated voltage, Carry current of contact

16 A 250 Va.e.. Environmental temperature is 75 C.
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@. =G Product Specification

6.8 dRz} Vibration

Functional:10 Hz~55 Hz, 1.5 mm double amplitude, 1 hour for each axe.No opening

or closing of anv closed or opened contact circuit respectively shall exceed 10

U s.
6.9 ili Shock
etk s (ko i Y4 fk(—-"tﬁh‘ i

Functional: 98 m/s’ (Durdtlon 1lms), 6 shocks (six ops in both directions of each

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

of anv closed or opened contact circuit respectively shall exceed 10 ps.

FRAE: 980 m/s’ UkphiFEEiE 6 ms) . 6 (A HH FEEHLENE -1 E 6 ¥ &
3£ 36 ) gk BIM, LR EANE R

Destructive:

each of the three mutuallv perpendicular axes, totallv 36 ops) There should be no

abnormalities in appearance, construction and performance.
5.10 5|HIHE Terminal btrength

PCB 3 -
W

PCB Terminals: No damage on the relay when applving 10 N tension or pressure for
10 s on the axis direction of terminals.
6.11 4% Soldering Heat Resistance
6.11.1 1REEME Soldering Temperature: (260%3) °C
6.11.2 1EEEE] Soldering Time: (5%1) s
6.12 fEYERE Solderbility

ﬁztﬁittik&ﬁ%& (250+3) CTF, RHutE (3+0.3) s /5, R

. FEsntn 10 s, 4

Terminals dipped into the soldering bath should be 90% tin plated at (25043)
C for (3%0.3) s.
6.13 iiifiRtE Temperature Resistance
6.13.1 ##% Heat Resistance

At (751+2) °C for 16h storage follow by 2 hours at room temperature, no damage
on_internal structure, all parameters conform.
5.13.2 % Cold Resistance
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@-Fﬁ:ﬂ*ﬁ# Product Specification

28

" o 127
&
T ] )
0.4 X1(254:)
--H.'ﬂ_.v
0.5 X1.6(44k) ‘E':“

20
-1
Eli - 1
II 1.

10,2 HEERE OB Wiring Diagram (Bottom View)

i PMAMERSRERRER PCB ARER T AERTFHRMAT.

Mote: All unspecified tolerance(including outline dimensions and PC board
dimensions) please refer to the following table.
~ ok A o A
P AR REER o A% P EFERYT AR
. . . . ) . PC board dimensions with no tolerance
utline dimensions with no tolerance specified .
specified
nm
mm
e i
Outline Dimensions Tolerance
=1 0.2 0.1
=1~5 0.3
=5 0.4
- T -
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5.5.7.2 Check of setting values

5.5.7.2.1 Test

Test procedural:

- Before the further tests begin, the factory setting values of the test object must be checked.
- The test object must be reset to factory settings.

- The test object must be put into operation according to the user manual. If an operator input is required, the

setting for VDE-ARN 4105:2018 must be selected.

Assessment criterion:

- The exam is passed if the following points are met:
- The factory setting values correspond
a) With integrated NA protection of VDE-AR-N 4105: 2018-11, 6.5.2 Table 2 (see also Table 36).

b) With central NA protection, either the factory settings of VDE-AR-N 4105: 2018-11, 6.5.2, Table 2 (see

also Table 36) or these values can be set.

- Inthe event of an operator input, the test object only goes into operation after settings have been selected.
- The setting values that can be changed according to 4105: 2018-11, 6.5.1 and 6.5.2 can be set within the

specified limits and are protected against unauthorized access.

- The setting values that cannot be changed according to VDE-AR-N 4105: 2018-11, 6.5.1 and 6.5.2 cannot be

changed or are protected from unauthorized access by an additional separate protection system

Setting values:

PGU type Description Parameter name Set value | Set value | Set value

inp.u. L-N L-L *2)

nominal voltage Un 1 230,0V 400V

Nominal frequency fa 1 50Hz 50Hz

a) name set of parameters (Parameter setup hame in manual or software)
" Excitation threshold U>> N/A N/A N/A N/A
_ % Delay time U>> N/A N/A N/A N/A
PR % Excitation threshold U> N/A N/A N/A N/A
- Delay time Us * 1) N/A N/A N/A N/A
2 § £ 2| Excitation threshold Us N/A N/A N/A N/A
- 5 ; 63 Delay time U< N/A N/A N/A N/A
g > @ o | Excitation threshold U<< N/A N/A N/A N/A
% é E = Delay time U<< N/A N/A N/A N/A
£33 Excitation threshold f> N/A N/A N/A N/A
& 55 Delay time f> N/A N/A N/A N/A
° g Excitation threshold f< N/A N/A N/A N/A
@ Delay time f< N/A N/A N/A N/A
b) name set of parameters (Parameter setup name in manual or software)

Excitation threshold U>> N/A N/A N/A N/A
e o % i Delay time U>> N/A N/A N/A N/A
- g é § 23 Excitation threshold U> N/A N/A N/A N/A
%‘ % § g g Delay time U> * 1) N/A N/A N/A N/A
5 S © & | Excitation threshold U< N/A N/A N/A N/A
Delay time U< N/A N/A N/A N/A
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Excitation threshold U<< N/A N/A N/A N/A
Delay time U<< N/A N/A N/A N/A
Excitation threshold > N/A N/A N/A N/A
Delay time > N/A N/A N/A N/A
Excitation threshold f< N/A N/A N/A N/A
Delay time f< N/A N/A N/A N/A
c) name set of parameters (Parameter setup hame in manual or software)
Excitation threshold U>> GridOVP2Threshold - 287,5 N/A
Delay time U>> GridOVP2Time -- 100 N/A
Excitation threshold U> GridOVP1Threshold - 253,0 N/A
Delay time U> * 1) GridOVP1Time -- 100 *1) N/A
Excitation threshold U< GridUVP1Threshold - 184,0 N/A
E Delay time U< GridUVP1Time - 3000 N/A
E Excitation threshold U<< GridUVP2Threshold - 103,5 N/A
Delay time U<< GridUVP2Time -- 300 N/A
Excitation threshold > GridOFP1Threshold - 51,5 N/A
Delay time f> GridOFP1Time -- 100 N/A
Excitation threshold f< GridUFP1Threshold - 47,5 N/A
Delay time f< GridUFP1Time -- 100 N/A

*1) 10-min mean value
*2) testing of external NS-protection

Factory settings correspond to the values according the Inverter of Table 36 of VDE 0124 P

There are no factory settings. The information on the setting values in the instruction manual

correspond to those in Inverter of Table 36 of VDE 0124. N/A
External NS protection: settings and delay times are password protected settable N/A
External NS protection: It is possible to read the setting values without a tool N/A
Integrated NS protection: the setting values are visible via a data interface or display P

The limit values for U> can be set between 110% and 115% and, in the case of directly coupled
synchronous and asynchronous generators with Pre >50kW, the time delay for U< and U<< can P
be set. All other limit values are protected against unauthorized access.
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5.5.7.3 Wiring check N/A

5.5.7.3.1 Test N/A

Test procedural:

- The wiring of the test object must be checked by applying the test voltages.

- For single-phase EZE, the wiring test is adapted, only the feed-in phase is to be evaluated.

- It must be checked that the test object correctly evaluates line to line voltages and line to neutral conductor
voltages. This test step is not applicable for single-phase EZE.

Assessment criterion:
This check is not evaluated. If a phase rotation is detected, it shall be corrected and the test repeated.

Note:

Wiring Test Voltage Monitoring and Frequency Monitoring

Setting values:

Phase Voltage [Vac] Phase angle [°] Frequency [Hz]

ULI1-E - - -

UL2-E - - -

UL3-E - - -

Measured values:

Phase Voltage [Vac] Phase angle [°] Frequency [Hz]

ULI1-E - - -

UL2-E - - -

UL3-E - - -

Checking Voltage Reference Voltage Monitoring and Frequency Monitoring

Setting values:

Phase Voltage [Vac] Phase angle [°] Frequency [Hz]
ULL-E - - -
UL2-E - - -
UL3-E - - -

Measured values:

Phase Voltage [Vac] Phase angle [°] Frequency [Hz]
ULIl-E - -- --
UL2-E - -- --
UL3-E - -- --
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5.5.7.4 Voltage and frequency control P

5.5.7.4.1 Voltage and frequency control — Single Phase P

Test procedural:

- For a single-phase EZE, only the feed-in phase needs to be checked.

- Before each test step, the EZE must be operated symmetrically with rated voltage and rated frequency for at
least 10 s in feed-in mode.

- The P setpoint was set by WiFi port.

Assessment criterion:

- The permitted tolerance between setting value and trip value of the voltage may not exceed + 1% of Un.
- Thedisconnection time includes disconnect time + operate time of the integrated relay. Therefore, limit is given
with +0,100s according to Table 2 set values of the NS-protection according to VDE AR-N 4105:2018.

Note:

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.

Integrated NS protection single-phase <30kVA

Setting Value [V] Time [s] Setting Value [V] Time [s]

Setting values of the NS protection: uU>> 287,5 0,1

U< 184,0 3,0 U<< 103,5 0,3

Operating time of the monitoring device:

A17C5371-20

L to N: Under voltage AU< (4.4): Over voltage AU>> (1.4):
Ramp [start V to stop V] >188,6 — <179,4 <282,9 — >292 1
Step size [V] <1,15 <1,15

Step length [s] >3,200 >0,400

Limit [V] 184,0 £1% Un 287,5 £1% Un
Measurement [V] 183,55 183,43 183,42 287,56 287,47 287,50
L to N: Under voltage tU< (5.4): Over voltage tU>> (2.4):
Jump [start V to stop V] >200,1 —» <179,4 <282,9 — >292 1
Step size [V] >9,2 >9,2

Step length [s] >3,200 >0,400

Limit [s] 3,000 <t <3,100 0,100 =<t <0,200
Measurement [s] 3,076 3,056 ‘ 3,068 0,166 0,163 0,166
L to N: Under voltage AU<< (6.4):

Ramp [start V to stop V] >108,1 — <98,9

Step size [V] <1,15

Step length [s] >0,500

Limit [V] 103,5 £1% Un

Measurement [V] 103,09 103,05 103,02

L to N: Under voltage tU<< (7.4):

Jump [start V to stop V] >108,1 — <98,9

Step size [V] >9,2
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LYNS-TC:

5.5.7.4 Voltage and frequency control P

5.5.7.4.1 Voltage and frequency control — Single Phase P

Test procedural:

- For a single-phase EZE, only the feed-in phase needs to be checked.

- Before each test step, the EZE must be operated symmetrically with rated voltage and rated frequency for at
least 10 s in feed-in mode.

- The P setpoint was set by WiFi port.

Assessment criterion:

- The permitted tolerance between setting value and trip value of the voltage may not exceed + 1% of Un.
- Thedisconnection time includes disconnect time + operate time of the integrated relay. Therefore, limit is given
with +0,100s according to Table 2 set values of the NS-protection according to VDE AR-N 4105:2018.

Note:

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.

Integrated NS protection single-phase <30kVA

Setting Value [V] Time [s] Setting Value [V] Time [s]

Setting values of the NS protection: uU>> 287,5 0,1
U< 184,0 3,0 U<< 103,5 0,3

Operating time of the monitoring device:
A17C53Z1-20
Step length [s] >0,500
Limit [s] 0,300 =t <0,400
Measurement [s] 0,364 0,366 0,362

TRF Originator:

TRF No. VDE0124-100 VER.1.1 Page 93 of 231 Lyns-tci Technology Guangdong Co., Ltd.




LYNS=-TC; Report No.: HC2411280272GC02

ek T b7 M4.00 5

R R S R R R R AT R R R RT R RN 80

W T T T T T T ]

EREFOY  GREE: Lps

2628 5 60.00 v
' ; : ; ; i | 443.0ms ~540.0 ¥
:r:.'.lIJ"“'"“"”'I!‘E'“‘. T e T T T TR -.'“..:-'EE-.:EE'.:- ] _ -&3'0?6 3 -&600'0 I"’II

1400ms  250k;/Rb @9 /|| 16 122024
10M 5 54.8 10:28134

Under voltage AU<<: L to N:
ek =11 M 400ms
w

i 'u‘i‘ﬁi’l‘i‘u'-.’u‘iﬁi’"J‘u'i’.‘ib’i='|"s‘u'L'.‘i‘u’i-'|'=J‘u'L’.‘i‘-Ji-'|"J‘u'L’.'-i‘u’i='."J‘u'L='.'-i‘Ji’.‘J{ﬁiﬁi’ﬁi‘ﬁ’ﬁi‘ﬁ’ﬁiﬁiﬁwwmmwwwm
A AR AR A -

UL LT

ERARAY _ GWUE  -lm

1€ -263.0ms 60.00 v
O  95.00ms ~540.0 ¥
 A36O0ms  AG00.0Y |-

2EOMARE @D 7 || 16 12 H2024
10M 5, 10:31:55

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 94 of 231 Lyns-tci Technology Guangdong Co., Ltd.




LYNS-TC. Report No.: HC2411280272GC02

Over voltage AU>>: L to N:
M A00ms

|||| [ [ i MU

VLRI LR

I I!nhl!ﬂ!I 1f| lll 1M. il

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 95 of 231 Lyns-tci Technology Guangdong Co., Ltd.



LYNS-TC:

Report No.: HC2411280272GC02

5.5.7.4 Voltage and frequency control

5.5.7.4.1 Measuring the rise-in voltage protection as a running 10-minute mean value

Setting values of the NS protection:

Setting U> [V]

253,0

Setting Tdisconnection U> [S]

600

Note:

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.

Operating time of the monitoring device:

L-N: Over voltage 10-minute mean value (3.1):
Ramp [start V to stop V] 230,0 — 257,6

Step size [V] 27,6

Step length [s] >600,2

Limit for disconnection [s] 450 to 550

Measurement [s] 498s

L-N: Over voltage 10-minute mean value (3.2):
Ramp [start V to stop V] 230,0 » >248,4

Step size [V] 18,4

Step length [s] >600,2

Limit for reconnection [s]

no disconnection (also after 600s)

Measurement [s]

No disconnection

L-N:

Over voltage 10-minute mean value (3.3):

Ramp [start V to stop V]

243,8 — >262,2

Step size [V] 18,4
Step length [s] >600,2
Limit for disconnection[s] 225s to 375
Measurement [s] 296 s

TRF No. VDE0124-100 VER.1.1
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Over voltage 10-minute mean value (3.1):
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Over voltage 10-minute mean value (3.3):
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5.5.7.4 Voltage and frequency control

5.5.7.4.1 Voltage and frequency control — Frequency measurement

Test procedural:

- For a single-phase EZE, only the feed-in phase needs to be checked.

- Before each test step, the EZE must be operated symmetrically with rated voltage and rated frequency for at
least 10 s in feed-in mode.

- The P setpoint was set by WiFi port.

Assessment criterion:

- The permitted tolerance between setting value and trip value of the voltage may not exceed + 1% of fn.
- The disconnection time includes disconnect time + operate time of the integrated relay. Therefore, limit is given
with +0,100s according to Table 2 set values of the NS-protection according to VDE AR-N 4105:2018.

Note:

The test results of the A17C5321-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.

Setting Value [Hz] Time [s]
Setting values of the NS protection: f< 47,5 0,1
f> 51,5 0,1
Operating time of the monitoring device:
Under frequency Af< (10.1): Over frequency Af>(8.1):
Ramp [start Hz to stop Hz] 47,60 — 47,40 51,40 — 51,60
Step size [HZz] <0,025 <0,025
Step length [s] >0,4 >0,4
Limit [Hz] 47,50 1% fn 51,50 +1% fn
Measurement [Hz] 47,51 47,50 47,50 51,50 51,50 51,50
Under frequency Tf< (11.1): Over frequency Tf> (9.1):
Jump [start Hz to stop Hz] 47,60 — 47,40 51,40 — 51,60
Step size [HZz] >0,2 >0,2
Step length [s] >0,4 >0,4
Limit [s] 0,100 =t <0,200 0,100 <t <0,200
Disconnection time [s] 0,147 0,152 0,153 0,145 0,143 0,142
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LYNS-TC:

5.5.7.5 Reporting NS protection P
Test procedural:
- Atleast the last 5 error messages can be read at the EZE or the external NA protection.
- The supply voltage must then be interrupted for 3 s.
- The error messages must then be read out again.
Assessment criterion:
At least the last 5 error messages including time stamps that were recorded before the voltage interruption and
at least 5 error messages including time stamps that were recorded after the voltage interruption must be
documented.
Note:
The test results of the A17C5321-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.
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5.5.9 Constructional characteristics of NS protection P

5.5.9.1 General P

These tests serve to demonstrate the requirements of VDE-AR-N 4105: 2018-11, 6.5.2.

559.2 Test P

Type of NS protection: XInternal / [ Jexternal

NS-protection is sealed or a password protection is used (or both)

adjustability of U> and the time delays for U< and U<< is given

All other protective functions are either permanently protected or protected from unauthorized =
access by additional, separate protection (example password)
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5.5.10 Islanding detection P

For power generation systems, islanding detection must be carried out using one of the following processes:
a) active method, e.g., by means of frequency — shift process (oscillating circuit)

b) passive method by means of the three-phase voltage monitoring (possible only for power generation
systems without inverters or for single-phase power generation units with inverters).

(see 5.4.5.3 3-phase voltage control)

With the passive process, it is important to provide evidence that the power generation unit can be set
not equal to 120°.

5.5.10.1 General P

These tests serve as proof of the requirements of VDE-AR-N 4105: 2018-11, 6.5.3. The maximum switch-off time
is9s.
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5.5.10.2 Passive Islanding detection N/A

The passive procedure is implemented by the voltage increase and voltage decrease protection of the NS
protection.

Note:

A passive procedure is possible with the help of three-phase voltage monitoring (only for generating units without
converter or for single-phase generating units with converter)

The three-phase voltage monitoring is also permissible with the structural integration of several single-phase
generating units that feed into different external conductors, as long as the currents of these generating units are
regulated independently of each other so that any phase positions can be set.
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5.5.10.3 IsIanding.p_rotection according to table 6 - Load imbalance (real, reactive load) for =
test condition A (PGU output = 100%)
Test conditions Frequency: 50 +1% fn
Un =230 +1%Ux
Distortion factor of chokes <2%

Disconnection limit 2s (IEC 62116)
No Prcu® | Reactive Pac 2 Qac?d Prcu Vbc Qs Run on

[% of load [% of [% of (W] V] [1] Time Re-marks®)

PGU | [% of QLin | nominal] | nominal] [ms]

rating] 6.1.d) 1]
1 100 100 0 0 1200 49 0,998 148 Test A at BL
2 100 100 -10 -10 1200 49 1,083 193 Test Aat IB
3 100 100 -10 -5 1200 49 1,095 167 Test AatIB
4 100 100 -10 0 1200 49 1,120 151 Test AatIB
5 100 100 -10 +5 1200 49 1,128 138 TestAatIB
6 100 100 -10 +10 1200 49 1,152 105 TestAatIB
7 100 100 -5 -10 1200 49 1,032 183 Test AatIB
8 100 100 -5 -5 1200 49 1,043 150 Test A atIB
9 100 100 -5 0 1200 49 1,061 132 Test A atIB
10 100 100 -5 +5 1200 49 1,076 140 Test A atIB
11 100 100 -5 +10 1200 49 1,085 108 Test A atIB
12 100 100 0 -10 1200 49 0,969 190 Test A at IB
13 100 100 0 -5 1200 49 0,979 161 Test A atIB
14 100 100 0 +5 1200 49 1,010 134 Test A atIB
15 100 100 0 +10 1200 49 1,037 116 Test A atIB
16 100 100 +5 -10 1200 49 0,934 184 Test A atIB
17 100 100 +5 -5 1200 49 0,949 143 Test A at IB
18 100 100 +5 0 1200 49 0,959 129 Test A atIB
19 100 100 +5 +5 1200 49 0,973 120 Test A atIB
20 100 100 +5 +10 1200 49 0,988 134 Test A atIB
21 100 100 +10 -10 1200 49 0,887 190 Test A atIB
22 100 100 +10 -5 1200 49 0,901 142 Test A at IB
23 100 100 +10 0 1200 49 0,916 130 Test A atIB
24 100 100 +10 +5 1200 49 0,929 133 Test A atIB
25 100 100 +10 +10 1200 49 0,943 120 Test A atIB

Parameter at 0% L= 2140,32 mH R=44,08 Q C=72,21 pyF
Iac Y[A] 0,030
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Note:
RLC is adjusted to min. +/-1% of the inverter rated output power
D Ppcu: PGU output power

2 Pac: Real power flow at S1 in Figure 1. Positive means power from PGU to utility. Nominal is the 0 % test
condition value.

3) Qac: Reactive power flow at S1 in Figure 1. Positive means power from PGU to utility. Nominal is the 0 % test
condition value.

4 Fundamental of Iac when RLC is adjusted

5 BL: Balance condition, IB: Imbalance condition.
Condition A:

PGU output power Prcu = Maximum 6

PGU input voltage 9 = 75% of rated input voltage range

6 Maximum PGU output power condition should be achieved using the maximum allowable input power. Actual
output power may exceed nominal rated output.

7) Based on PGU rated input operating range. For example, If range is between X volts and Y volts, 75 % of range
=X+ 0,75 x (Y — X). Y shall not exceed 0,8 x PGU maximum system voltage (i.e., maximum allowable array open
circuit voltage). In any case, the PGU should not be operated outside of its allowable input voltage range.

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.

Disconnection at Pac -10% & Qac -10%

e _ 2024/12/19 17:49:36 Stopped|
I i e 250 v Al _ 100 v/ 4 = 100 A 3 Edge CH1 £ History |Norm:Hi-Res

z U= Auto Ly 48 ¥ 1 1.25M$/s
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5.5.10.3 Islanding pro_tgction according Table 7 — Load imbalance (reactive load) p
for test condition B (PGU output = 50 % — 66 %)
Test conditions Frequency: 50 +1% fn
Un =230 +1%Ux
Distortion factor of chokes <2%

Disconnection limit 2s (IEC 62116)
No | Ppcu® Reactive | Pac? Qac?® Prcu Vbc Qs Run on

[% of load [% of | [% of W] V] [1] Time Re-marks®)

PGU | [% of Q. in | nominal | nominal] [ms]

rating] 6.1.91] ]
26 66 66 0 -5 792 37 0,977 187 TestB at IB
27 66 66 0 -5 792 37 0,981 190 TestB at IB
28 66 66 0 -4 792 37 0,985 156 TestB at IB
29 66 66 0 -3 792 37 0,988 164 TestB at IB
30 66 66 0 -2 792 37 0,994 167 TestB at IB
31 66 66 0 -1 792 37 0,998 142 TestB at IB
32 66 66 0 0 792 37 1,001 135 Test B at BL
33 66 66 0 1 792 37 1,005 143 TestB at IB
34 66 66 0 2 792 37 1,007 132 TestB at IB
35 66 66 0 3 792 37 1,011 132 TestB at IB
36 66 66 0 4 792 37 1,017 129 TestB at IB
37 66 66 0 5 792 37 1,018 118 TestB at IB

Parameter at 0% L=212,62 mH R=66,79 Q C=47,66uF
lac Y[A] 0,020

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power
D Ppeu: PGU output power

2) Pac: Real power flow at S1 in Figure 1. Positive means power from PGU to utility. Nominal is the 0 % test
condition value.

3) Qac: Reactive power flow at S1 in Figure 1. Positive means power from PGU to utility. Nominal is the 0 % test
condition value.

4 Fundamental of lac when RLC is adjusted

5 BL: Balance condition, IB: Imbalance condition.

Condition B:

PGU output power Ppcu = 50 % — 66 % of maximum

PGU input voltage ® = 50 % of rated input voltage range, +10 %

6 Based on PGU rated input operating range. For example, If range is between X volts and Y volts, 50 % of range
=X+ 0,5 x (Y — X). Y shall not exceed 0,8 x PGU maximum system voltage (i.e., maximum allowable array open
circuit voltage). In any case, the PGU should not be operated outside of its allowable input voltage range.

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.
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Disconnection time at Pac 0% and Qac -5%
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5.5.10.3 Islanding_p_rotection according Table 8 — Load imbalance (reactive load) for p
test condition C (PGU output = 25 % — 33 %)
Test conditions Frequency: 50 +1% fn
Un = 230 £1%Un
Distortion factor of chokes <2%

Disconnection limit 2s (IEC 62116)
No |Prcu ¥ | Reactive Pac ? Qac?® Prcu Vbc Qs Run on

[% of load [% of [% of W] [V] [1] Time Re-marks®)

PGU | [% of Q. in | nominal] | nominal] [ms]

rating] | 6.1.9 1]
38 33 33 0 -5 396 24 0,945 255 TestC at IB
39 33 33 0 -5 396 24 0,952 287 TestC at IB
40 33 33 0 -4 396 24 0,959 246 TestC at IB
41 33 33 0 -3 396 24 0,965 201 TestC at IB
42 33 33 0 -2 396 24 0,975 187 TestC at IB
43 33 33 0 -1 396 24 0,980 164 TestC at IB
44 33 33 0 0 396 24 1,000 146 Test C at BL
45 33 33 0 1 396 24 1,009 142 TestC at IB
46 33 33 0 2 396 24 1,012 137 TestC at IB
47 33 33 0 3 396 24 1,019 145 TestC at IB
48 33 33 0 4 396 24 1,028 119 TestC at IB
49 33 33 0 5 396 24 1,036 109 TestC at IB

Parameter at 0% L= 425,22 mH R=133,58 Q C=23,83uF
lac Y[A] 0,020

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power
D Ppeu: PGU output power

2) Pac: Real power flow at S1 in Figure 1. Positive means power from PGU to utility. Nominal is the 0 % test
condition value.

3) Qac: Reactive power flow at S1 in Figure 1. Positive means power from PGU to utility. Nominal is the 0 % test
condition value.

4 Fundamental of lac when RLC is adjusted

% BL: Balance condition, IB: Imbalance condition.

Condition C:

PGU output power Ppcu = 25 % — 33 % © of maximum

PGU input voltage 7 < 20 % of rated input voltage range

6 Or minimum allowable PGU output level if greater than 33 %.

7) Based on PGU rated input operating range. For example, If range is between X volts and Y volts, 20 % of range
=X+ 0,2 x (Y — X). Y shall not exceed 0,8 x PGU maximum system voltage (i.e., maximum allowable array open
circuit voltage). In any case, the PGU should not be operated outside of its allowable input voltage range.

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.
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Disconnection time at Pac 0% and Qac -5

2024/12/20 12:19:35
Edge CH1 £
Auto Lv -48 ¥

ms(C1) 207.125 V Rms(C2) 1.63004 A
ms(C3) 102.655 V
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5.6.2.

Connecting conditions and synchronisation

Test: A17C5371-20

fist

Reset time:

Limit:

Connecting conditions for

frequencies:

a) <47,45Hz No reconnection No resetting allowed
Switch to:

b) 247,55Hz 75s 260s

c) >50,15Hz No reconnection No resetting allowed
Switch to:

d) <50,05Hz 72s 260s

Connecting conditions for

voltages:

e) 84% No reconnection No resetting allowed
Switch to:

f) 286% 70s 260s

a) 111% No reconnection No resetting allowed
Switch to:

h) <109% 76 s 260s

Test:

see points a) to h) for the test process.
The measurement was carried out with a programmable AC source.

e.g. connecting conditions for frequencies: Point a) and b). The AC source was programmed in such a way that
the first step of 230V/50Hz to 230V/47,0Hz resulted in a faulty disconnection. Thereafter the voltage and frequency
for 100s is set to 230V/47,45Hz. Switching on again is not permitted. After a lapse of 100s the voltage is set to
230V/47,55Hz. Setting again after 60s is permitted.

Assessment criterion:

After actuating the NS protection, it should be checked that the system can only be switched within the tolerance
ranges ((80% Un<U <110% Un) and (47,50Hz <f <50,10Hz)) at the earliest after 60s after voltage and frequency
has remained within the tolerance ranges.

Note:

The test results of the A17C5321-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.
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Connecting conditions for frequencies: 47,55Hz

1400 - 51,00
1900 50,50
50,00
1000
49,50
% 800 49,00 T
S =
z ey
g 600 48,50 S
v -
=
2 4800 @
E 400 o
47,50
200
47,00
0 217s - 46,50
-200 - 46,00
100 200 300 400 500 600 700 800 900
Time[s]
Active power[W] ===== P_limit[W] Frequency[Hz]
Connecting conditions for frequencies: 50,05Hz
1400 - 53,00
1200 52,50
1000 52,00
= 800 51,50 W
= I
S =
z ey
2 600 51,00 S5
v -
2 400 50,50 &
< el
200 50,00
0 49,50
-200 L 49,00

200 300 400 500 600 700 800 900
Time[s]

1000

Active power[W] ===== P_limit[W] Frequency[Hz]
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Connecting conditions for voltages: 86%Un

1400 - 260
1200 240
1000 220
Z 800 200
@ 2
2 &
g 600 180 &
: G
- 400 160
b:q
200 140
0 120
-200 - 100
100 200 300 400 500 600 700 800
Time[s]
Active power[W] ===== P_limit[W] Voltage[V]
Connecting conditions for voltages: 109%Un
1400 - 300
877s
1200 [ 290
280
1000
270
= 800
= 260 —
] 2
2 &
g 600 250 &
o =)
=
2 >
E 200 240
230
200
220
0 210
-200 - 200

100

200 300 400 500 600 700 800 900
Time[s]

Active power[W] ===== P_limit[W] Voltage[V]
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5.7 Evidence of Paye -Control

5.7.1 General P

The test serves to prove the requirements of VDE-AR-N 4105: 2018 - 11, 5.5.2. The Pav, e-monitoring may, but
does not have to be integrated into the PGU. If the Pave-monitoring is not as a unit built, but distributed over
several devices, the entire impact chain is analogous to the examination of NA protection including the
communicative Check coupling.

Prnom Pav, & ry
Netz

) 1,670

5055 Aufzeich-
b nung

o' .

PAVE
I_L. i 57.21b)
Regler Simulation
Last EZE ‘—J

1,087
5.7.21b) F————
Lastsprung 1.000
10 T
57.21a) | L | | >
Primarenergie 0 3 10 iins
Bild 8 — Skizze des Priifaufbaus zur Priifung der Regeldynamik Bild 1 — Wirkleistungs-Grenzkurve fiir Erzeugungsanlagen

The PGU with any necessary additional components is installed according to the manufacturer's instructions and
parameterized so that the feed limitation Pav e is activated at = 60% P:e. The power jump can be simulated either
by a jump in the primary energy supply or by the fall of a load become:

a) Primary energy supply jump: The primary energy supply is adjusted so that the PGU supplies the power
Pav.e = 60% P:e with a tolerance of -2%. At the time t0, the primary energy supply is to be suddenly increased so
that the PGU can provide the rated output.

b) Loss of load: The PGU is operated at nominal power. Via a load which is to be connected symmetrically to all
feeding phases parallel to the PGU, the power at the grid connection point is set to Pav, e with a tolerance of -2%.
At time t0, the load is switched off. The elimination of the load can also be simulated by an appropriate offset on
the power measurement signal.

The closed loop must not be disconnected. Here, the sum of the effective active values of all 3 phases at the grid
connection point must be recorded for at least 15s from the power jump.
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5.7.2.1 Test of control the dynamic

Parameter setting for testing
The Pav, e -control power was setting to 60%PrE through the parameter settling limitation feed power of maximum
total system power of smart power meter.

For step descripted of testing
Test a): Primary energy supply jump
a) The primary energy supply is set so that the EZE feeds the power Pav, e = 60% P with a tolerance of
-2%.
b) Attime tO, the primary energy supply has to be increased by leaps and bounds so that the EZE can provide
the nominal output.
¢) Waiting for the output power were stabilizing (keep at lease 60s) then sudden added the primary supply
to nominal power of EZE.

Test b): Loss of load setting:
d) Adjust load with 40%PrE at least with a tolerance of +2% to make the active power at the meter position
to be Pav, e =60%PrE with a tolerance of —2%.
e) e) Waiting for the output power were stabilizing (keep at lease 60s) then sudden disconnected the load.

Assessment criterion:

The test in accordance with 5.7.2.1 is considered passed if the active power measured at the grid connection point
does not exceed the limit curve in VDE-AR-N 4105:2018-11, 5.5.2, Figure 1.

Note:

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.

5.7.2.1 Test a): Primary energy supply jump P
The primary energy supply is set so that | Setting the primary supply allows the EZE to response time
the EZE feeds the power PAV, E = 60% reach nominal power [s]

PrE with a tolerance of —2%.

Poc Psum Poc Psum

(W] [W] [W] [W]

759 706 769 716 0,2

5.7.2.1 Testb): Loss of load P

Pload Psum before disconnect the | Psum after disconnect the response time
W] load load [s]

[W] [W]
464 1257 715 0,2

Note:

Poc: setting value of the primary supply power
Psuwm: active power at the meter position

Pioag: setting value of the load power
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Datasheet of the meter:

Meter model: A17X7

Specifications- Smart Meter

Product Model
PN AITXT
Model Namea Smart mater
Smart Meter Info
Voltage AC(Un) Ix230/400V
Transportation
Rated Input S50080Hz, CT 40mA, 2W CATIN
Operating Temperature 25-455°C Product Weight 0 40kg
DIN Rail 35mm Packaging Weight 0.50kg
Ingress Protection PS1 Product Dimension 95x70x35mm
Warranty 2 yoars Packaging Dimension 220x165x65mm
product A17X7 remark
picture
dimension 72x100x66
application three phase
supply network type 3P4W
input voltage Vac 230+/-10%
Energy consumption W 2
measure | Line voltage 400V
range phase voltage 100 ~ 260V
frequency 50/60HZ
current 0-120
accuracy | voltage class 1
current class 1
power class 1
Communication mode wifi/ bluetooth/485
Baud rate 9600
temp. range 95.55°C
storage range -30-60°C
Humidity <95%
Altitude 2000m

TRF No. VDE0124-100 VER.1.1
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P degree

P20

certificate

CE-LVD, CE-RED, Rohs, EMC

CT range A

0-120

CT dimension mm

36x47x32

Sampling accuracy: Reference standard |IEC 62053, meet the Class 2 accuracy

Table 3 = Accoptable porcentage orror limits
(single-phase maeters and poly-phase meters with balanced loads or singla-phase loads)

Valus of currsnt

Powar f L

for direstly connectad

fer transformarn

Acceptable percentage arrocr limibs
for meters of claas

e operatod meters a.8 1 2
f i = 7= 0,0 S Ko = 1= 0,008 F 1 +=1.0 =1,5 Fa- 1
LU B LN - LB b — 1 FLe N &1.0 #3200
01, EI<0.2 ), 0.06 1, % f<0.1 4, 0.5 imdusctive +1.0 ES -] +2 5
0.8 capacitive al.0 R
DEL EIE QAT E S 0,6 Imdusotive +0.8 =1.0 +2.0
0.8 capacilive =0, 8 =1,0 —_—
0,95 |fduslive i, &3 8 &
025 sis L, oMl =l S 0,5 capacitive £1.0% 4Z.5 = —
0,25 capacitivie | —ememeee | e —

" Whan specially raguested by the ussr

MOTE 1 The curant transformers under IEC 81885-2 have a lowest ioad point at 8,05 5.

MNOTE 2 Soea Anmsex & for an informative comparison of perosntage eror lmites for classes 0.6, 1 and 3.
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Meter system scheme:

PR T —— = gyifi e m ey

: :

; ;

WIFI .:.

H

BMGIE | :
S EsEsESESESssESESssssEsEsEsEssESRsETERERERES H
UART :

-l
P |
|_ b cbizFaoa | FLATH
BMS MASTER |——

BMS SLWE  |[— D5P1 ) DsP2 :
. —— | —
: 2H0035C . 2B0038C : @

BM3 SLAVE  [——

Fault management:

1.Metwork configuration failure: internal module self-processing

2.The power supply to the meter is abnormal

3.Meter communication anomaly: C1 self-identification handle

4.0TA upgrade failed: An error message is displayed indicating that the upgrade failed
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Diagram: Test a): Primary energy supply jump

P/PAVE

1,80

1,60

1,40

1,20

1,00

0,80

0,60

0,40

0,20

0,00

40 45 50 55 60 65 70 85 90 95 100

Time|[s]

75 80

——P/PAVE —— Limit

Diagram: Test b): Loss of load

P/PAVE

1,80

1,60

1,40

1,20

1,00

0,80

0,60

0,40

0,20

0,00

40 45 50 55 60 70 75 80

Time|[s]

65

——P/PAVE ——Limit
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5.7.2.2 Test disconnection function N/A

Test: Psum before energy jump Required energy jump Disconnection time

(W] [s]
a) - - -
b) - - -

c) - - -

d) - - -

Diagram:

Assessment criterion:

The test according to 5.7.2.2 shall be deemed to have been passed if, in the case of a), there were no shutdowns
and, in the case of b), ¢) and d), a shutdown after the time t defined in Table 16.

Table 16
Test Rated Power Limit Disconnect time t
a) 0,98*Pave No disconnection
b) 1,02*Pave— 1,067*Pav,E t<10s + 0,2s
c) 1,067*Pave— 1,670*Pav,e t<3s+0,2s
d) 1,690*Pav.e t<0,2s

Note:

The EUT evaluated and tested the examination of regular dynamics used the P calculation check with a real
EZE according to requirement of VDE-AR-N 4105, 5.5.2.

The nominal output power of EZE declared by manufacture.
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5.8 Evidence dynamic grid support

5.8.1 General P
5.8.3 Testing of the dynamic grid support PGU Type 1 N/A
5.8.3 Testing of the dynamic grid support PGU Type 2 P
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5.8.1 General P

FRT test for three-phase symmetrical (Test ref no. x.1.x)

A Typ-A

LVRT test for two-phase asymmetrical fault (Test ref no. 1.3.x to 4.3.x)

Phase-to-earth voltages Phase angles

Test No. V/Vnom
U1/U1.nom U2/U2nom U3/U3nom Qu1 Pu2 Pu3

1.3,14,15 0,15+0,05 | 0,62+0,05 | 0,15+0,05 | 0,62 +0,05 | -143° | 120° 23°
23,24,33,34 1 050+£0,05 | 0,76 +0,05 | 0,50+ 0,05 | 0,76 £0,05 | -131° | 120° 11°
43,44 0,50+0,05 | 0,93+0,05 | 0,85+0,05 | 0,93+0,05 | -123° | 120° 3°
Normal condition 1 1 1 1 -120° | 120° 0°

Typ-D

FRT test for two-phase asymmetrical fault (Test ref no. 5.3.x to 7.3.x)
Phase-to-earth voltages Phase angles

Test No. V/Vhom
U1/U1nom U2/U2nom U3/U3nom Pu1 Pu2 @u3
53,54 1,25+0,05 | 1,08+0,05 | 1,25+0,05 | 1,06 +0,05 | -115° | -120° 6°
6.3,6.4 1,20+0,05 | 1,06 +0,05 | 1,20+ 0,05 | 1,056+0,05 | -116° | -120° 5°
7.3,7,4 1,15+0,05 | 1,04+0,05 | 1,15+0,05 | 1,04 +£0,05 | -117° | -120° 4°
Normal condition 1 1 1 1 -120° | 120° 0°

FRT test for two-phase asymmetrical fault (Test ref no. x.3.x)
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5.8.1 General P

Typ-B
UglU, I
- = &= Typ 2: 1-, 2- und 3-polige Fehler
R
d  l— / 116 -~ S—
100 ms
1,0
088 JL
//
0,5
0,15
] //
5 015 05 10 15 2,0 25 30 // 5,0
] =
Beginn Netzfehler s
Legende
— & — FRT-Kurve fiir 1-, 2- und 3-polige Netzfehler
UG Effektivwert der aktuellen Spannung an den Generatorklemmen

Bild 12 - Fault-Ride-Through-Grenzkurve fiir den Spannungsverlauf an den Generatorklemmen
fiir eine Erzeugungseinheit vom Typ 2 und fiir Speicher

Figure 12 - Fault ride-through limit curve for the voltage curve at the generator terminals for a type 2 generation
unit and for storage
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5.8.3 Testing of the dynamic grid support P

For PGUs Type 2 and storage systems P

1-phase systems

A17C5371-20

Test | Voltage dip | Dip | duration P set Q set Comment Recovery Test ref.
to [p.u.] type [s] point point response time [s] No.*
[p.u.] [p.u.] P 0

1 |015t00,25 A for 0,15 1 Otox0,1| Symmetric 0,595 - 11
20,150

/ 0,2t0 0,6 0,514 -- 1.2

D1Y for 0,25 1 Asymmetric 0,597 - 1.3

20,500 | 0,2100,6 (frg}]psr;otrﬁgg' 0,503 - 1.4

D22 1 0,574 -- 1.5

2 | 0,50t00,60 A for 0,50 1 Max. Symmetric 0,592 9,877 21

=15 o 2wo06 | O 0,380 | 9,731 2.2

/ i '~ | excited** i i

D1Y for 0,60 1 Asymmetric 0,693 9,882 2.3

22,000 | 0,2t00,6 (frg}f;?oﬁn?gg' 0447 | 9,870 24

3 |0,50to0 0,60 A for 0,50 1 Max. Symmetric 0,574 9,895 3.1

21 ,;500 0,210 0,6 e;gfe‘i;** 0,350 | 9,794 3.2

D1Vv for 0,60 1 Asymmetric 0,676 9,865 3.3

22,000 | 021006 (frg;f;?otn'fgg' 0,517 | 9,934 3.4

4 |0,85t00,90 A =>60,000 1 0to+0,1| Symmetric 0,210 -- 4.1

0,2t0 0,6 0,184 -- 4.2

D1V 1 Asymmetric 0,207 -- 4.3

0,210 0,6 (frg'npsﬁlo’;ggg' 0,143 . 44

5 |1,20t01,25 A =0,100 1 O0to+0,1| Symmetric 0,576 -- 5.1

0,210 0,6 0,398 -- 5.2

D1V 1 Asymmetric 0,210 - 5.3

0,2t00,6 (frg'npsﬁlo’;ggg' 0,193 - 5.4

D22 1 0,550 -- 55

6 |1,15t01,20 A 25,000 1 O0to+0,1| Symmetric 0,648 -- 6.1

0,210 0,6 0,482 -- 6.2

D1V 1 Asymmetric 0,210 - 6.3

0.21006 Tanstormeny | 0185 |~ | 64

7 1,10to 1,15 A 260,000 1 0to+0,1| Symmetric 0,187 -- 7.1

0,2t0 0,6 0,212 -- 7.2

D1Y 1 Asymmetric 0,175 -- 7.3

cawos| |G e T |

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 124 of 231 Lyns-tci Technology Guangdong Co., Ltd.



LYNS-TCE‘ Report No.: HC2411280272GC02

5.8.3 Testing of the dynamic grid support P

Note:

At lease the recording must begin at least 10s before the error occurs. After a faulty declaration (Voltage in the
range 0,85 Un <U < 1,1Un), the recording must continue for at least another 60s.

Behaviour during the network error:

No disconnection of the PGU during the voltage drops the grid. If the PGU disconnects from the grid, the time of
disconnection must be documented.

e Type 2 units and storage systems are not allowed to inject either active or reactive current during a line
voltage at the PGUs terminals below 0,8 Un and above 1,15 Un. This requirement is met if, in the event
of an under-/ under voltage dip, the injected current of the generating unit and / or the storage systems
does not exceed 20% of the rated current Ir and no more than 10% Ir after 0,06s after the occurrence of
this under-/ under voltage dip in any phase.

Behaviour after the end of the error:
e Not disconnection of the PGU within 60s after the end of the fault.

e Type 2 units and storage systems: Reaction time of active power up to 1s, Reaction time of reactive power
according to PT1 behaviour with 31 = 10s in accordance with VDE-AR-N 4105: 2018-11, 5.7.2.5

Table above shows test sequences for single-phase unit.
e 1 One-phase EZE are connected to the phase W and N for error pattern D1
e 2 One-phase EZE are connected to the phase V and N for error pattern D2
The test has been performed twice and only show one times tested result in the test report.

The test results of the A17C53Z1-20 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.

ok
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age systems —no load
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5.8.3

For PGUs Type 2 and storage systems

A17C5371-20

1.1
Condition
- - Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 11
1 Date - - yyyy.mm.dd 2025/1/17
2 Time (start of test) - - hh:mm:ss.f 12:06:50
3 Fault type (phase) - - -- A
4 Setting voltage depth Line to line - p.u. 0,15
5 Setting dip duration - -- 200
General 6 Point of fault entry Total - ms 11565
Info. 7 Point of fault clearance Total - ms 11765
Fault duration in empty
8 load test Total - ms 200
9 Total (Phase 1) 0,149
Total (Phase 2
10 Voliage deptivheightin Eph 3; tr100ms o t2 o 0,151
ota ase U
11 empty load test — t1-10s to t1 0,150
12 ositive 0,149
sequence
13 Phase 1 1,005
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 0,999
16 Current Pos. tl%‘i%g‘;;" t- p.u. 0,987
Before dip
<tl 17 . Total 0,992
Active power t1-10s to t1 p.u.
18 Pos. 0,992
19 . Total 0,056
Reactive power t1-10s to t1 p.u.
20 Pos. 0,003
21 Coso Total t1-10s to t1 - 0,998
22 Phase 1 0,149
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,151
24 Phase 3 0,150
25 Phase 1 0,019
26 Line current Phase 2 t1+60ms p.u. --
During dip
tto 2 27 Phase 3 -
28 Phase 1 0,019
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 --
31 . Total t1+100ms to t2- 0,000
Active power p.u.
32 Pos. 20ms 0,000
33 Phase 1 1,005
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 0,999
36 . Total 0,993
Active power t2+3s to t2+10s p.u.
. 37 Pos. 0,993
After dip
> t2 38 Active power rising time Total - s 0,595
39 ) Total 0,056
Reactive power t2+3s to t2+10s p.u.
40 Pos. 0,008
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B 12 10 12+60s Yes /No Yes

TRF No. VDE0124-100 VER.1.1
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For PGUs Type 2 and storage systems

A17C5371-20
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5.8.3 For PGUs Type 2 and storage systems P

A17C5371-20

14 4T di=59566ms f=1.68 Hz
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LYNS-TC, Report No.: HC2411280272GC02
5.8.3 For PGUs Type 2 and storage systems P
A17C5371-20
1.2
Condition Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 1.2
1 Date -- - yyyy.mm.dd 2024/8/29
2 Time (start of test) - - hh:mm:ss.f 11:33:02
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 0,15
5 Setting dip duration - -- 160
General 6 Point of fault entry Total -- ms 11684
Info. 7 Point of fault clearance Total - ms 11845
8 Fault duration in empty Total _ ms 161
load test
9 Total (Phase 1) 0,150
Total (Phase 2)
10 Voltage depth/height in Total Ph 3 t1+10;)rr:js ot p.U 0,150
ota ase U
11 empty load test " t1-10s to t1 0,150
12 Positive 0,149
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 0,999
16 Current Pos. t1-500ms to t1- p.u. 0,307
) 100ms
Before dip
<tl 17 . Total 0,298
Active power t1-10s to t1 p.u.
18 Pos. 0,298
19 . Total 0,070
Reactive power t1-10s to t1 p.u.
20 Pos. 0,012
21 Coso Total t1-10s to t1 - 0,974
22 Phase 1 0,150
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,150
24 Phase 3 0,150
25 Phase 1 0,019
26 Line current Phase 2 t1+60ms p.u. -
During dip
t to 12 27 Phase 3 --
28 Phase 1 0,019
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 --
31 Total ; 0,000
Active power t1+100ms to t2 p.u.
32 Pos. 20ms 0,000
33 Phase 1 1,000
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 1,000
36 . Total 0,300
Active power t2+3s to t2+10s p.u.
After dip 37 Pos. 0,300
>12 38 Active power rising time Total - s 0,514
39 Reactive power Total t2+3s to t2+10s p.u. 0,069
40 Pos. 0,006
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B {210 12+60s Yes/No Yes

TRF No. VDE0124-100 VER.1.1
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For PGUs Type 2 and storage systems

A17C5371-20
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5.8.3 For PGUs Type 2 and storage systems P

A17C5371-20

14,045 di=51384ms f=195Hz
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L
5.8.3 For PGUs Type 2 and storage systems P
A17C5371-20
1.3
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 1.3
1 Date - - yyyy.mm.dd 2025/1/17
2 Time (start of test) - - hh:mm:ss.f 18:09:50
3 Fault type (phase) - - -- D1
4 Setting voltage depth Line to line - p.u. 0,15
5 Setting dip duration - - 200
General 6 Point of fault entry Total - ms 11922
Info. 7 Point of fault clearance Total - ms 12124
8 Fault duration in empty Total _ ms 202
load test
9 Total (Phase 1) 0,620
Total (Phase 2
10 Voliage depthvheightin | Eph 3; t1+100ms to (2 » 0,151
ota ase U
11 empty load test . t1-10s to t1 0,620
ositive
12 sequence 0,430
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 1,005
16 Current Pos. t1-500ms to t1- p.u. 1,016
. 100ms
Before dip
<t1 17 _ Total 1,012
Active power t1-10s to t1 p.u.
18 Pos. 1,012
19 ) Total 0,063
Reactive power t1-10s to t1 p.u.
20 Pos. 0,003
21 Coso Total t1-10s to t1 -- 0,998
22 Phase 1 0,620
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,151
24 Phase 3 0,620
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. --
During dip
tltot2 27 Phase 3 0,038
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,038
S Active power Tota t1+100ms to t2- p.u 0,001
32 Pos. 20ms o 0,001
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 1,005
36 Total 1,013
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 1,013
>12 38 Active power rising time Total - s 0,597
39 Reactive power Total t2+3s to t2+10s p.u. 0,063
40 Pos. 0,006
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B {210 12+60s Yes/No Yes

TRF No. VDE0124-100 VER.1.1
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For PGUs Type 2 and storage systems
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5.8.3 For PGUs Type 2 and storage systems P

A17C5371-20

r 145 141669 di=59667 ms f=1.68 Hz
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5.8.3

For PGUs Type 2 and storage systems

A17C5371-20

1.4
Condition
- - Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 14
1 Date - - yyyy.mm.dd 2025/1/17
2 Time (start of test) - - hh:mm:ss.f 15:28:08
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line -- p.u. 0,15
5 Setting dip duration - - 200
General 6 Point of fault entry Total - ms 11903
Info. 7 Point of fault clearance Total - ms 12104
Fault duration in empty
8 load test Total - ms 201
9 Total (Phase 1) 0,620
Total (Phase 2
10 Voltage depth/height in T EPh 3; tl+102rrlrzjs o2 p.U 0152
ota ase -U.
11 empty load test - t1-10s to t1 0,620
12 Positive 0,430
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,288
. 100ms
Before dip
<tl 17 . Total 0,293
Active power t1-10s to t1 p.u.
18 Pos. 0,293
19 . Total 0,078
Reactive power t1-10s to t1 p.u.
20 Pos. 0,011
21 Coso Total t1-10s to t1 - 0,967
22 Phase 1 0,620
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,152
24 Phase 3 0,620
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. -
During dip
t to 2 27 Phase 3 0,096
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,096
31 . Total t1+100ms to t2- 0,000
Active power .u.
32 P Pos. 20ms P 0,000
33 Phase 1 1,000
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 1,000
36 . Total 0,294
Active power t2+3s to t2+10s p.u.
37 Pos. 0,294
38 Active power rising time Total - s 0,503
39 . Total 0,077
Reactive power t2+3s to t2+10s p.u.
40 Pos. 0,005
41 Reactive power rising time total -- S --
PGU does not disconnect
42 from grid till 60s after fault B 1210 2+60s Yes/No Yes
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For PGUs Type 2 and storage systems

A17C5371-20
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5.8.3 For PGUs Type 2 and storage systems P

A17C5371-20

dt=50271ms f= 199 Hz
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5.8.3

For PGUs Type 2 and storage systems

A17C5371-20

1.5
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 15
1 Date -- -- yyyy.mm.dd 2025/1/17
2 Time (start of test) - - hh:mm:ss.f 15:01:00
3 Fault type (phase) - - - D2
4 Setting voltage depth Line to line -- p.u. 0,15
5 Setting dip duration -- -- 200
General 6 Point of fault entry Total - ms 11311
Info. 7 Point of fault clearance Total - ms 11511
Fault duration in empty
8 load test Total - ms 200
9 Total (Phase 1) 0,620
Total (Phase 2
10 Voltage depthheightin | Eph 3; tr100ms o t2 o 0,150
otal ase -u.
11 empty load test " t1-10s to t1 0,620
12 Positive 0,429
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 1,005
15 Phase 3 0,999
16 Current Pos. t1-500ms to t1- p.u. 1,004
. 100ms
Before dip
<t1 17 ) Total 1,010
Active power t1-10s to t1 p.u.
18 Pos. 1,010
19 ) Total 0,061
Reactive power t1-10s to t1 p.u.
20 Pos. 0,003
21 Coso Total t1-10s to t1 - 0,998
22 Phase 1 0,620
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,150
24 Phase 3 0,620
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. 0,000
During dip
tto 2 27 Phase 3 -
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. 0,019
30 Phase 3 -
31 i Total t1+100ms to t2- 0,000
Active power p.u.
32 Pos. 20ms 0,000
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,005
35 Phase 3 0,999
36 ) Total 1,012
Active power t2+3s to t2+10s p.u.
37 Pos. 1,012
38 Active power rising time Total -- S 0,574
39 Reactive power Total t2+3s to t2+10s p.u. 0,061
40 Pos. 0,009
41 Reactive power rising time total -- S --
PGU does not disconnect
42 from grid till 60s after fault B {2 to 12+60s Yes/No Yes
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For PGUs Type 2 and storage systems “

A17C5371-20
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5.8.3 For PGUs Type 2 and storage systems P

A17C5371-20

dt=57421ms f=174Hz
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L
5.8.3 For PGUs Type 2 and storage systems P
A17C5371-20
2.1
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 2.1
1 Date - - yyyy.mm.dd 2025/1/14
2 Time (start of test) - - hh:mm:ss.f 14:40:31
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 0,5
5 Setting dip duration - -- 1600
General 6 Point of fault entry Total -- ms 11443
Info. 7 Point of fault clearance Total - ms 13046
Fault duration in empty _
8 load test Total ms 1603
9 Total (Phase 1) 0,499
Total (Phase 2
10 Voltage depth/height in ot EPh 3; tl+102rrlrzjs ot p.U 0,500
otal ase -U.
11 empty load test i t1-10s to t1 0,500
12 Positive 0,498
sequence
13 Phase 1 1,001
14 Voltage Phase 2 t1-10s to t1 p.u. 1,000
15 Phase 3 0,999
16 Current Pos. t1-500ms to t1- p.u. 0,997
. 100ms
Before dip
<t1 17 ) Total 0,801
Active power t1-10s to t1 p.u.
18 Pos. 0,800
19 ) Total 0,613
Reactive power t1-10s to t1 p.u.
20 Pos. 0,598
21 Coso Total t1-10s to t1 -- 0,794
22 Phase 1 0,499
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,500
24 Phase 3 0,500
25 Phase 1 0,038
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to 2 27 Phase 3 --
28 Phase 1 0,038
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 --
31 Total t1+100ms to t2- 0,001
Active power .u.
32 P Pos. 20ms P 0,001
33 Phase 1 1,002
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 0,999
36 Total 0,866
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,866
>12 38 Active power rising time Total - S 0,592
39 Reactive power Total t2+3s to t2+10s p.u. 0,506
40 Pos. 0,488
41 Reactive power rising time total - S 9,877
PGU does not disconnect
42 from grid till 60s after fault B t2 0 12+60s Yes/No Yes
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Report No.: HC2411280272GC02

5.8.3

For PGUs Type 2 and storage systems

A17C5371-20

2.2
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 2.2
1 Date - -- yyyy.mm.dd 2025/1/14
2 Time (start of test) - - hh:mm:ss.f 14:45:33
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line -- p.u. 0,5
5 Setting dip duration -- -- 1600
General 6 Point of fault entry Total - ms 11248
Info. 7 Point of fault clearance Total - ms 12852
Fault duration in empty
8 load test Total - ms 1604
9 Total (Phase 1) 0,499
Total (Phase 2
10 Voltage depthvheightin | IEPh 3; t+100ms to 12 » 0,500
ota ase U
11 empty load test i t1-10s to t1 0,500
12 Positive 0,499
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 1,000
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,671
. 100ms
Before dip
<t1 17 ) Total 0,302
Active power t1-10s to t1 p.u.
18 Pos. 0,302
19 . Total 0,615
Reactive power t1-10s to t1 p.u.
20 Pos. 0,606
21 Coso Total t1-10s to t1 - 0,441
22 Phase 1 0,499
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,500
24 Phase 3 0,500
25 Phase 1 0,038
26 Line current Phase 2 t1+60ms p.u. -
During dip
tto 2 27 Phase 3 -
28 Phase 1 0,038
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 -
31 . Total t1+100ms to t2- 0,000
Active power p.u.
32 Pos. 20ms 0,000
33 Phase 1 1,000
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 0,999
36 . Total 0,302
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,302
>12 38 Active power rising time Total -- S 0,387
39 Reactive power Total t2+3s to t2+10s p.u. 0,514
40 Pos. 0,505
41 Reactive power rising time total -- S 9,731
a2 PGU does not disconnect _ 2 10 12+60s ves / No Yes
from grid till 60s after fault
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L
5.8.3 For PGUs Type 2 and storage systems P
A17C5371-20
2.3
Condition
- - Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 2.3
1 Date - - yyyy.mm.dd 2025/1/14
2 Time (start of test) - - hh:mm:ss.f 9:54:06
3 Fault type (phase) - - -- D1
4 Setting voltage depth Line to line - p.u. 0,5
5 Setting dip duration - - 1600
General 6 Point of fault entry Total - ms 11085
Info. 7 Point of fault clearance Total - ms 12687
Fault duration in empty
8 load test Total - ms 1602
9 Total (Phase 1) 0,760
Total (Phase 2)
10 Voliage depthiheightin | tr100ms o t2 o 0,500
ota ase U
11 empty load test i t1-10s to t1 0,759
12 Positive 0,663
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 1,001
16 Current Pos. t1-500ms to t1- p.u. 0,997
) 100ms
Before dip
<t1 17 ) Total 0,779
Active power t1-10sto t1 p.u.
18 Pos. 0,778
19 ) Total 0,614
Reactive power t1-10sto t1 p.u.
20 Pos. 0,598
21 Coso Total t1-10s to t1 - 0,794
22 Phase 1 0,760
23 Voltage Phase 2 t1+100ms to t2- p.u. 0,500
20ms
24 Phase 3 0,759
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. -
During dip
t to 2 27 Phase 3 0,058
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,058
31 Total - 0,000
Active power t1+100ms to t2 p.u.
32 Pos. 20ms 0,000
33 Phase 1 1,000
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 1,001
36 . Total 0,848
Active power t2+3s to t2+10s p.u.
. 37 Pos. 0,848
After dip
> t2 38 Active power rising time Total - S 0,693
39 Total 0,501
Reactive power t2+3s to t2+10s p.u.
40 Pos. 0,482
41 Reactive power rising time total - s 9,882
PGU does not disconnect
42 from grid till 60s after fault B 12 0 12+60s Yes/No Yes
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Report No.: HC2411280272GC02

5.8.3

For PGUs Type 2 and storage systems

A17C5371-20

2.4
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 2.4
1 Date - -- yyyy.mm.dd 2025/1/14
2 Time (start of test) - - hh:mm:ss.f 9:50:02
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line - p.u. 0,5
5 Setting dip duration -- -- 1600
General 6 Point of fault entry Total - ms 11740
Info. 7 Point of fault clearance Total - ms 13346
8 Fault duration in empty Total _ ms 1606
load test
9 Total (Phase 1) 0,760
Total (Phase 2)
10 Voltage depth/height in Total (Ph 3 t1+10;)rr:js ot p.U 0,500
ota ase U
11 empty load test - t1-10s to t1 0,760
12 Positive 0,663
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,671
) 100ms
Before dip
<tl 17 ) Total 0,293
Active power t1-10s to t1 p.u.
18 Pos. 0,293
19 . Total 0,617
Reactive power t1-10s to t1 p.u.
20 Pos. 0,607
21 Coso Total t1-10s to t1 - 0,430
22 Phase 1 0,760
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,500
24 Phase 3 0,760
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. -
During dip
t to 12 27 Phase 3 0,058
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,058
31 Total ; 0,000
Active power t1+100ms to t2 p.u.
32 Pos. 20ms 0,000
33 Phase 1 1,000
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 1,000
36 . Total 0,294
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,294
>12 38 Active power rising time Total - s 0,447
39 Reactive power Total t2+3s to t2+10s p.u. 0,508
40 Pos. 0,497
41 Reactive power rising time total - s 9,87
PGU does not disconnect
42 from grid till 60s after fault B {2 10 12+60s Yes/No Yes
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L
5.8.3 For PGUs Type 2 and storage systems P
A17C5371-20
3.1
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 3.1
1 Date - - yyyy.mm.dd 2025/1/14
2 Time (start of test) - - hh:mm:ss.f 14:28:29
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 0,5
5 Setting dip duration - -- 1600
General 6 Point of fault entry Total -- ms 11080
Info. 7 Point of fault clearance Total - ms 12680
Fault duration in empty _
8 load test Total ms 1600
9 Total (Phase 1) 0,500
Total (Phase 2
10 Voltage depth/height in ot EPh 3; tl+102rrlrzjs ot p.U 0,500
ota ase -u.
11 empty load test i t1-10s to t1 0,500
12 Positive 0,499
sequence
13 Phase 1 1,002
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,997
. 100ms
Before dip
<tl 17 ) Total 0,806
Active power t1-10s to t1 p.u.
18 Pos. 0,805
19 ) Total -0,624
Reactive power t1-10s to t1 p.u.
20 Pos. -0,605
21 Coso Total t1-10s to t1 -- 0,790
22 Phase 1 0,500
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,500
24 Phase 3 0,500
25 Phase 1 0,038
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to 2 27 Phase 3 --
28 Phase 1 0,038
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 --
31 Total t1+100ms to t2- 0,001
Active power .u.
32 P Pos. 20ms P 0,001
33 Phase 1 1,002
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 1,000
36 Total 0,868
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,868
>12 38 Active power rising time Total - S 0,574
39 Reactive power Total t2+3s to t2+10s p.u. 10,516
40 Pos. -0,493
41 Reactive power rising time total - S 9,895
PGU does not disconnect
42 from grid till 60s after fault B t2 0 12+60s Yes/No Yes
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5.8.3

For PGUs Type 2 and storage systems

A17C5371-20

3.2
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 3.2
1 Date - -- yyyy.mm.dd 2025/1/15
2 Time (start of test) - - hh:mm:ss.f 14:28:29
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line -- p.u. 0,5
5 Setting dip duration -- -- 1600
General 6 Point of fault entry Total - ms 11291
Info. 7 Point of fault clearance Total - ms 12896
Fault duration in empty
8 load test Total - ms 1605
9 Total (Phase 1) 0,500
Total (Phase 2
10 Voltage depthvheightin | IEPh 3; t+100ms to 12 » 0,500
ota ase U
11 empty load test i t1-10s to t1 0,500
12 Positive 0,499
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,671
. 100ms
Before dip
<tl 17 ) Total 0,305
Active power t1-10s to t1 p.u.
18 Pos. 0,305
19 ) Total -0,620
Reactive power t1-10s to t1 p.u.
20 Pos. -0,608
21 Coso Total t1-10s to t1 - 0,442
22 Phase 1 0,500
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,500
24 Phase 3 0,500
25 Phase 1 0,038
26 Line current Phase 2 t1+60ms p.u. -
During dip
tto 2 27 Phase 3 -
28 Phase 1 0,038
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 -
31 . Total t1+100ms to t2- 0,001
Active power p.u.
32 Pos. 20ms 0,001
33 Phase 1 1,000
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 1,000
36 . Total 0,304
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,304
>12 38 Active power rising time Total -- S 0,350
39 Reactive power Total t2+3s to t2+10s p.u. 0,523
40 Pos. -0,511
41 Reactive power rising time total -- S 9,794
PGU does not disconnect
42 from grid till 60s after fault B {2 10 12+60s Yes/No Yes
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5.8.3

For PGUs Type 2 and storage systems

A17C5371-20

3.3
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 3.3
1 Date -- -- yyyy.mm.dd 2025/1/15
2 Time (start of test) - - hh:mm:ss.f 10:06:35
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line -- p.u. 0,5
5 Setting dip duration -- -- 1600
General 6 Point of fault entry Total - ms 11937
Info. 7 Point of fault clearance Total - ms 13539
Fault duration in empty
8 load test Total - ms 1602
9 Total (Phase 1) 0,760
Total (Phase 2
10 Volage depthvheightin | ——— Eph 3; t1+100ms to 12 » 0,500
ota ase U
11 empty load test " t1-10s to t1 0,760
12 Positive 0,663
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 1,000
15 Phase 3 1,001
16 Current Pos. t1-500ms to t1- p.u. 0,997
. 100ms
Before dip
<t1 17 ) Total 0,788
Active power t1-10s to t1 p.u.
18 Pos. 0,787
19 ) Total -0,624
Reactive power t1-10s to t1 p.u.
20 Pos. -0,603
21 Coso Total t1-10s to t1 - 0,794
22 Phase 1 0,760
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,500
24 Phase 3 0,760
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. -
During dip
tltot2 21 Phase 3 0,038
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,058
31 . Total t1+100ms to t2- 0,000
Active power p.u.
32 Pos. 20ms 0,000
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 1,001
36 . Total 0,855
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,854
>12 38 Active power rising time Total -- S 0,676
39 Reactive power Total t2+3s to t2+10s p.u. 0,504
40 Pos. -0,479
41 Reactive power rising time total -- S 9,865
PGU does not disconnect
42 from grid till 60s after fault B {2 to 12+60s Yes/No Yes
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5.8.3

For PGUs Type 2 and storage systems

A17C5371-20
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3.4
Condition
- - Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 3.4
1 Date - - yyyy.mm.dd 2025/1/15
2 Time (start of test) - - hh:mm:ss.f 10:11:43
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line - p.u. 0,5
5 Setting dip duration - - 1600
General 6 Point of fault entry Total - ms 11868
Info. 7 Point of fault clearance Total - ms 13470
Fault duration in empty
8 load test Total - ms 1602
9 Total (Phase 1) 0,760
Total (Phase 2
10 Voltage depth/height in ot EPh 3; tl+10;)rr:1ds o2 p.U 0,500
ota ase -U.
11 empty load test - t1-10s to t1 0,760
12 Positive 0.664
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 1,000
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,690
. 100ms
Before dip
<tl 17 . Total 0,306
Active power t1-10s to t1 p.u.
18 Pos. 0,305
19 ) Total -0,628
Reactive power t1-10s to t1 p.u.
20 Pos. -0,609
21 Coso Total t1-10s to t1 - 0,438
22 Phase 1 0,760
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,500
24 Phase 3 0,760
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. -
During dip
tlto 12 27 Phase 3 0,058
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,058
31 . Total t1+100ms to t2- 0,000
Active power .u.
32 P Pos. 20ms P 0,000
33 Phase 1 1,000
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 1,000
36 . Total 0,303
Active power t2+3s to t2+10s p.u.
. 37 Pos. 0,303
After dip
> t2 38 Active power rising time Total - s 0,517
39 Reactive power Total t2+3s to t2+10s p.u. 0,513
40 Pos. -0,496
a1 Reactive power rising total _ s 9,934
time
PGU does not disconnect
42 from grid till 60s after fault B 1210 12+60s Yes/No Yes
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5.8.3

For PGUs Type 2 and storage systems

A17C5371-20

4.1
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 4.1
1 Date - - yyyy.mm.dd 2025/1/17
2 Time (start of test) - - hh:mm:ss.f 15:15:53
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 0,85
5 Setting dip duration - -- 61000
General 6 Point of fault entry Total -- ms 11700
Info. 7 Point of fault clearance Total - ms 72700
Fault duration in empty
8 load test Total - ms 61000
9 Total (Phase 1) 0,854
Total (Phase 2
10 Voltage depihvheightin | IEPh 3; t100ms to t2 o 0,849
otal ase -u.
11 empty load test i t1-10s to t1 0,849
12 Positive 0,849
sequence
13 Phase 1 1,005
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 0,999
16 Current Pos. t1-500ms to t1- p.u. 0,997
. 100ms
Before dip
<tl 17 ) Total 0,993
Active power t1-10s to t1 p.u.
18 Pos. 0,993
19 . Total 0,055
Reactive power t1-10sto t1 p.u.
20 Pos. 0,003
21 Coso Total t1-10s to t1 - 0,998
22 Phase 1 0,855
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,849
24 Phase 3 0,849
25 Phase 1 1,008
26 Line current Phase 2 t1+60ms p.u. -
During dip
tl to 12 27 Phase 3 -
28 Phase 1 1,008
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 -
31 . Total t1+100ms to t2- 0,857
Active power p.u.
32 Pos. 20ms 0,857
33 Phase 1 1,005
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 0,999
36 ) Total 0,993
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,993
>12 38 Active power rising time Total - S 0,210
39 Reactive power Total t2+3s to t2+10s p.u. 0,055
40 Pos. 0,003
41 Reactive power rising time total - S --
PGU does not disconnect
42 from grid till 60s after fault B {210 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P

A17C5371-20

0115 |D0:15.31 di=21034ms =475 Hz
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5.8.3

For PGUs Type 2 and storage systems

A17C5371-20

4.2
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 4.2
1 Date -- -- yyyy.mm.dd 2025/1/18
2 Time (start of test) - - hh:mm:ss.f 14:58:53
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line -- p.u. 0,85
5 Setting dip duration -- -- 61000
General 6 Point of fault entry Total - ms 11150
Info. 7 Point of fault clearance Total - ms 72150
Fault duration in empty
8 load test Total - ms 61000
9 Total (Phase 1) 0,851
Total (Phase 2
10 Voliage depthvheightin | ——— Eph 3; t+100ms to 12 y 0,850
ota ase -U.
11 empty load test " t1-10s to t1 0,850
12 Positive 0,849
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 1,000
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,307
. 100ms
Before dip
<t1 17 ) Total 0,299
Active power t1-10s to t1 p.u.
18 Pos. 0,299
19 . Total 0,070
Reactive power t1-10s to t1 p.u.
20 Pos. 0,007
21 Coso Total t1-10s to t1 - 0,974
22 Phase 1 0,851
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,850
24 Phase 3 0,850
25 Phase 1 0,383
26 Line current Phase 2 t1+60ms p.u. -
During dip
tl to 12 27 Phase 3 -
28 Phase 1 0,383
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 -
31 . Total t1+100ms to t2- 0,313
Active power p.u.
32 Pos. 20ms 0,313
33 Phase 1 1,000
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 1,000
36 . Total 0,299
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,299
>12 38 Active power rising time Total -- S 0,184
39 Reactive power Total t2+3s to t2+10s p.u. 0,069
40 Pos. 0,007
41 Reactive power rising time total -- S --
PGU does not disconnect
42 from grid till 60s after fault B {2 10 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P

A17C5371-20

di=133.91ms f=544Hz
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5.8.3

For PGUs Type 2 and storage systems

A17C5371-20

4.3
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 43
1 Date - - yyyy.mm.dd 2025/1/17
2 Time (start of test) - - hh:mm:ss.f 10:41:49
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line - p.u. 0,85
5 Setting dip duration - - 61000
General 6 Point of fault entry Total - ms 11200
Info. 7 Point of fault clearance Total - ms 72200
Fault duration in empty
8 load test Total - ms 61000
9 Total (Phase 1) 0,929
Total (Phase 2
10 Voltage depihvheightin | IEPh 3; t100ms to t2 o 0,849
ota ase -U.
11 empty load test i t1-10s to t1 0,936
12 Positive 0,902
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 1,005
16 Current Pos. t1-500ms to t1- p.u. 0,997
. 100ms
Before dip
<t1 17 . Total 1,011
Active power t1-10s to t1 p.u.
18 Pos. 1,011
19 . Total 0,063
Reactive power t1-10sto t1 p.u.
20 Pos. 0,003
21 Coso Total t1-10s to t1 - 0,998
22 Phase 1 0,929
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,849
24 Phase 3 0,936
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. -
During dip
t to 2 27 Phase 3 1,031
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 1,031
31 . Total t1+100ms to t2- 0,959
Active power p.u.
32 Pos. 20ms 0,959
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 1,005
36 . Total 1,011
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 1,011
>12 38 Active power rising time Total - S 0,207
39 Reactive power Total t2+3s to t2+10s p.u. 0,063
40 Pos. 0,003
41 Reactive power rising time total - S --
PGU does not disconnect
42 from grid till 60s after fault B {210 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P

A17C5371-20

dt=20671ms f=4.84Hz
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5.8.3

For PGUs Type 2 and storage systems

A17C5371-20

4.4
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 4.4
1 Date -- - yyyy.mm.dd 2025/1/18
2 Time (start of test) - - hh:mm:ss.f 10:36:15
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line - p.u. 0,85
5 Setting dip duration - -- 61000
General 6 Point of fault entry Total -- ms 11300
Info. 7 Point of fault clearance Total - ms 72300
8 Fault duration in empty Total _ ms 61000
load test
9 Total (Phase 1) 0,930
Total (Phase 2)
10 Voltage depth/height in Total Ph 3 t1+10;)rr::js ot p.U 0,850
ota ase -u.
11 empty load test " t1-10s to t1 0,930
12 Positive 0,901
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 1,000
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,307
) 100ms
Before dip
<tl 17 ) Total 0,299
Active power t1-10s to t1 p.u.
18 Pos. 0,298
19 . Total 0,090
Reactive power t1-10s to t1 p.u.
20 Pos. 0,008
21 Coso Total t1-10s to t1 - 0,958
22 Phase 1 0,930
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,850
24 Phase 3 0,930
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. -
During dip
tlto 12 27 Phase 3 0,364
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,345
31 Total R 0,311
Active power t1+100ms to t2 p.u.
32 Pos. 20ms 0,311
33 Phase 1 1,000
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 1,000
36 . Total 0,299
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,298
>12 38 Active power rising time Total - s 0,143
39 Reactive power Total t2+3s to t2+10s p.u. 0,090
40 Pos. 0,007
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B {210 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P

A17C5371-20

@ di=14254ms F=7.02Hz
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L
5.8.3 For PGUs Type 2 and storage systems P
A17C5371-20
51
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 5.1
1 Date -- - yyyy.mm.dd 2025/1/18
2 Time (start of test) - - hh:mm:ss.f 14:15:14
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 1,25
5 Setting dip duration - -- 150
General 6 Point of fault entry Total -- ms 11238
Info. 7 Point of fault clearance Total - ms 11389
Fault duration in empty _
8 load test Total ms 151
9 Total (Phase 1) 1,250
Total (Phase 2
10 Voltage depth/height in ot EPh 3; tl+10;)rr:js o2 b.U 1,250
ota ase U
11 empty load test - t1-10s to t1 1,250
12 Positive 1.249
sequence
13 Phase 1 1,005
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 0,999
16 Current Pos. t1-500ms to t1- p.u. 0,987
. 100ms
Before dip
<t1 17 ) Total 0,992
Active power t1-10sto t1 p.u.
18 Pos. 0,992
19 ) Total 0,056
Reactive power t1-10s to t1 p.u.
20 Pos. 0,003
21 Coso Total t1-10s to t1 -- 0,998
22 Phase 1 1,250
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,250
24 Phase 3 1,250
25 Phase 1 0,077
26 Line current Phase 2 t1+60ms p.u. --
During dip
tlto 12 27 Phase 3 --
28 Phase 1 0,096
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 --
31 Total t1+100ms to t2- 0,003
Active power .u.
32 P Pos. 20ms P 0,003
33 Phase 1 1,005
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 0,999
36 Total 0,993
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,993
>12 38 Active power rising time Total - S 0,576
39 Reactive power Total t2+3s to t2+10s p.u. 0,056
40 Pos. 0,008
41 Reactive power rising time total - S --
PGU does not disconnect
42 from grid till 60s after fault B 12 0 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P

A17C5371-20

12499 dt=57585ms f=174Hz
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L
5.8.3 For PGUs Type 2 and storage systems P
A17C5371-20
5.2
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 5.2
1 Date - -- yyyy.mm.dd 2025/1/18
2 Time (start of test) - - hh:mm:ss.f 14:44:13
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line -- p.u. 1,25
5 Setting dip duration -- -- 150
General 6 Point of fault entry Total - ms 11511
Info. 7 Point of fault clearance Total - ms 11662
Fault duration in empty _
8 load test Total ms 151
9 Total (Phase 1) 1,250
Total (Phase 2
10 Voltage depth/height in ot EPh 3; tl+102rrlrzjs o2 p.U 1,250
ota ase -u.
11 empty load test i t1-10s to t1 1,250
12 Positive 1.249
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 1,000
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,307
. 100ms
Before dip
<t1 17 ) Total 0,299
Active power t1-10s to t1 p.u.
18 Pos. 0,299
19 ) Total 0,070
Reactive power t1-10s to t1 p.u.
20 Pos. 0,007
21 Coso Total t1-10s to t1 -- 0,974
22 Phase 1 1,250
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,250
24 Phase 3 1,250
25 Phase 1 0,096
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to 2 27 Phase 3 --
28 Phase 1 0,096
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 --
31 Total t1+100ms to t2- 0,001
Active power .u.
32 P Pos. 20ms P 0,001
33 Phase 1 1,000
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 1,000
36 Total 0,299
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,299
>12 38 Active power rising time Total -- S 0,398
39 Reactive power Total t2+3s to t2+10s p.u. 0,069
40 Pos. 0,006
41 Reactive power rising time total -- S --
PGU does not disconnect
42 from grid till 60s after fault B 1210 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P

A17C5371-20

di=398.26ms f=251Hz
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L
5.8.3 For PGUs Type 2 and storage systems P
A17C5371-20
5.3
Condition
- - Measured value
Iltem No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 5.3
1 Date - - yyyy.mm.dd 2025/1/18
2 Time (start of test) - - hh:mm:ss.f 16:05:13
3 Fault type (phase) - - -- D1
4 Setting voltage depth Line to line - p.u. 1,25
5 Setting dip duration - -- 150
General 6 Point of fault entry Total -- ms 11267
Info. 7 Point of fault clearance Total - ms 11418
8 Fault duration in empty Total _ ms 151
load test
9 Total (Phase 1) 1,080
Total (Phase 2
10 Voltage depth/height in o EPh 3; tl+102rrlrzjs ot p.u 1,249
otal ase -u.
11 empty load test - t1-10s to t1 1,065
12 Positive 1,129
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 1,005
16 Current Pos. t1-500ms to t1- p.u. 1,016
. 100ms
Before dip
<tl 17 ) Total 1,013
Active power t1-10s to t1 p.u.
18 Pos. 1,013
19 ) Total 0,061
Reactive power t1-10s to t1 p.u.
20 Pos. 0,003
21 Coso Total t1-10s to t1 -- 0,998
22 Phase 1 1,080
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,249
24 Phase 3 1,065
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. --
During dip
tltot2 21 Phase 3 0,920
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,978
31 . Total t1+100ms to t2- 1,006
Active power p.u.
32 Pos. 20ms 1,005
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 1,005
36 ) Total 1,013
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 1,013
>12 38 Active power rising time Total - S 0,210
39 Reactive power Total t2+3s to t2+10s p.u. 0,061
40 Pos. 0,003
41 Reactive power rising time total - S -
PGU does not disconnect
42 from grid till 60s after fault B {210 12+60s Yes/No Yes
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A17C5371-20

dt=20997 ms f=4.76Hz
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5.8.3

For PGUs Type 2 and storage systems

A17C5371-20

54
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 5.4
1 Date - - yyyy.mm.dd 2025/1/18
2 Time (start of test) - - hh:mm:ss.f 11:15:49
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line - p.u. 1,25
5 Setting dip duration - -- 150
General 6 Point of fault entry Total -- ms 11940
Info. 7 Point of fault clearance Total - ms 12091
8 Fault duration in empty Total _ ms 151
load test
9 Total (Phase 1) 1,080
Total (Phase 2)
10 Voltage depthiheightin | 1+100ms to 2 " 1,249
ota ase -
11 empty load test i t1-10s to t1 1,060
12 Positive 1128
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 1,000
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,307
. 100ms
Before dip
<t1 17 ) Total 0,299
Active power t1-10s to t1 p.u.
18 Pos. 0,298
19 ) Total 0,090
Reactive power t1-10s to t1 p.u.
20 Pos. 0,007
21 Coso Total t1-10s to t1 - 0,958
22 Phase 1 1,080
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,249
24 Phase 3 1,060
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to t2 27 Phase 3 0,268
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,288
31 . Total t1+100ms to t2- 0,304
Active power p.u.
32 Pos. 20ms 0,304
33 Phase 1 1,000
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 1,000
36 . Total 0,299
Active power t2+3s to t2+10s p.u.
After dip 37 Pos. 0,298
>12 38 Active power rising time Total - S 0,193
39 Reactive power Total t2+3s to t2+10s p.u. 0,090
40 Pos. 0,007
41 Reactive power rising time total - S --
PGU does not disconnect
42 from grid till 60s after fault B t2 0 12+60s Yes/No Yes
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A17C5371-20

di=193.44ms =517 Hz
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A17C5371-20

55
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 5.5
1 Date - - yyyy.mm.dd 2025/1/18
2 Time (start of test) - - hh:mm:ss.f 15:12:04
3 Fault type (phase) - - - D2
4 Setting voltage depth Line to line - p.u. 1,25
5 Setting dip duration - -- 150
General 6 Point of fault entry Total -- ms 11359
Info. 7 Point of fault clearance Total - ms 11510
Fault duration in empty
8 load test Total - ms 151
9 Total (Phase 1) 1,080
Total (Phase 2
10 Voltage depthvheightin | IEPh 3; t1+100ms to (2 y 1,249
otal ase -u.
11 empty load test i t1-10s to t1 1,059
12 Positive 1127
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 1,005
15 Phase 3 0,999
16 Current Pos. t1-500ms to t1- p.u. 1,004
. 100ms
Before dip
<t1 17 ) Total 1,009
Active power t1-10s to t1 p.u.
18 Pos. 1,009
19 ) Total 0,061
Reactive power t1-10sto t1 p.u.
20 Pos. 0,003
21 Coso Total t1-10s to t1 - 0,998
22 Phase 1 1,080
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,249
24 Phase 3 1,059
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. 0,096
During dip
tl to 12 27 Phase 3 -
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. 0,096
30 Phase 3 -
31 . Total t1+100ms to t2- 0,003
Active power p.u.
32 Pos. 20ms 0,003
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,005
35 Phase 3 0,999
36 ) Total 1,011
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 1,011
>12 38 Active power rising time Total - S 0,550
39 ) Total 0,061
20 Reactive power Pos. t2+3s to t2+10s p.u. 0,008
41 Reactive power rising time total - S --
PGU does not disconnect
42 from grid till 60s after fault B {210 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P
A17C5371-20
6.1
Condition Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 6.1
1 Date -- - yyyy.mm.dd 2025/1/18
2 Time (start of test) - - hh:mm:ss.f 14:47:57
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 1,2
5 Setting dip duration - -- 5100
General 6 Point of fault entry Total -- ms 11700
Info. 7 Point of fault clearance Total - ms 16800
8 Fault duration in empty Total _ ms 5100
load test
9 Total (Phase 1) 1,200
Total (Phase 2)
10 Voliage depthiheightin | fHi0ms to 2 o 1,200
ota ase -4
11 empty load test " t1-10s to t1 1,200
12 Positive 1,199
sequence
13 Phase 1 1,005
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 0,999
16 Current Pos. t1-500ms to t1- p.u. 0,997
. 100ms
Before dip
<t1 17 ) Total 0,994
Active power t1-10s to t1 p.u.
18 Pos. 0,994
19 ) Total 0,056
Reactive power t1-10s to t1 p.u.
20 Pos. 0,003
21 Coso Total t1-10s to t1 - 0,998
22 Phase 1 1,200
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,200
24 Phase 3 1,200
25 Phase 1 0,096
26 Line current Phase 2 t1+60ms p.u. --
During dip
tlto 12 27 Phase 3 -
28 Phase 1 0,096
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 -
31 . Total t1+100ms to t2- 0,003
Active power p.u.
32 Pos. 20ms 0,003
33 Phase 1 1,005
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 0,999
36 ) Total 0,995
Active power t2+3s to t2+10s p.u.
After dip 37 Pos. 0,995
>12 38 Active power rising time Total - S 0,648
39 Reactive power Total t2+3s to t2+10s p.u. 0,056
40 Pos. 0,007
41 Reactive power rising time total - S --
PGU does not disconnect
42 from grid till 60s after fault B 12 10 12+60s ves/No Yes
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A17C5371-20

21599 di=648 45 ms f=154 Hz
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L
5.8.3 For PGUs Type 2 and storage systems P
A17C5371-20
6.2
Condition
- - Measured value
Iltem No. Parameter Phase ref. Time ref. unit
0 Test number -- - -- 6.2
1 Date - - yyyy.mm.dd 2025/1/18
2 Time (start of test) - - hh:mm:ss.f 14:50:33
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 1,2
5 Setting dip duration - - 5100
General 6 Point of fault entry Total - ms 11187
Info. 7 Point of fault clearance Total - ms 16291
Fault duration in empty _
8 load test Total ms 5104
9 Total (Phase 1) 1,200
Total (Phase 2
10 Voliage depthvheightin | Eph 3; tr100ms to t2 o 1,200
ota ase -4
11 empty load test " t1-10s to t1 1,200
12 Positive 1,199
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 1,000
15 Phase 3 0,999
16 Current Pos. tl—5(i%r(1)1;;o t- p.u. 0,307
Before dip
<t1 17 ) Total 0,299
Active power t1-10s to t1 p.u.
18 Pos. 0,299
19 . Total 0,070
Reactive power t1-10s to t1 p.u.
20 Pos. 0,008
21 Coso Total t1-10s to t1 -- 0,974
22 Phase 1 1,200
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,200
24 Phase 3 1,200
25 Phase 1 0,096
26 Line current Phase 2 t1+60ms p.u. --
During dip
tto 12 27 Phase 3 -
28 Phase 1 0,096
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 --
31 Total t1+100ms to t2- 0,001
Active power .u.
32 P Pos. 20ms P 0,001
33 Phase 1 1,000
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 1,000
36 Total 0,299
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,298
>12 38 Active power rising time Total - S 0,482
39 Reactive power Total t2+3s to t2+10s p.u. 0,070
40 Pos. 0,007
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B 12 10 12+60s ves/No Yes
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A17C5371-20

di=43166ms f=2.03 Hz
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L
5.8.3 For PGUs Type 2 and storage systems P
A17C5371-20
6.3
Condition
- - Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 6.3
1 Date - -- yyyy.mm.dd 2025/1/18
2 Time (start of test) - - hh:mm:ss.f 16:12:11
3 Fault type (phase) - -- -- D1
4 Setting voltage depth Line to line - p.u. 1,2
5 Setting dip duration - - 5100
General 6 Point of fault entry Total - ms 12140
Info. 7 Point of fault clearance Total - ms 17243
8 Fault duration in empty Total _ ms 5103
load test
9 Total (Phase 1) 1,059
Total (Phase 2
10 Volage depthvheightin | Eph 3; tr100ms to t2 o 1,199
ota ase U
11 empty load test i t1-10s to t1 1,055
12 Positive 1,103
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 1,005
16 Current Pos. t1-500ms to t1- p.u. 1,016
. 100ms
Before dip
<tl 17 ) Total 1,012
Active power t1-10s to t1 p.u.
18 Pos. 1,012
19 ) Total 0,061
Reactive power t1-10s to t1 p.u.
20 Pos. 0,003
21 Coso Total t1-10s to t1 -- 0,998
22 Phase 1 1,059
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,199
24 Phase 3 1,055
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. --
During dip
t 1o t2 27 Phase 3 0,920
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,978
3 Active power Tota t1+100ms to t2- p.u 1,003
32 Pos. 20ms o 1,003
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 1,005
36 Total 1,011
Active power t2+3s to t2+10s p.u.
After d|p 37 Pos. 1,011
>12 38 Active power rising time Total - s 0,210
39 Reactive power Total t2+3s to t2+10s p.u. 0,061
40 Pos. 0,003
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault - 12 0 12+60s Yes/No Yes
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A17C5371-20

it=210.54 ms f=475Hz
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5.8.3

For PGUs Type 2 and storage systems

A17C5371-20

6.4
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 6.4
1 Date - -- yyyy.mm.dd 2025/1/18
2 Time (start of test) - - hh:mm:ss.f 16:14:46
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line - p.u. 1,2
5 Setting dip duration -- -- 5100
General 6 Point of fault entry Total - ms 11406
Info. 7 Point of fault clearance Total - ms 16511
8 Fault duration in empty Total _ ms 5105
load test
9 Total (Phase 1) 1,060
Total (Phase 2)
10 Voltage depth/height in Total (Ph 3 t1+10;)rr::js ot p.U 1,200
ota ase -u.
11 empty load test i t1-10s to t1 1,050
12 Positive 1.101
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 1,000
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,307
) 100ms
Before dip
<tl 17 . Total 0,299
Active power t1-10s to t1 p.u.
18 Pos. 0,298
19 . Total 0,090
Reactive power t1-10s to t1 p.u.
20 Pos. 0,007
21 Coso Total t1-10s to t1 - 0,958
22 Phase 1 1,060
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,200
24 Phase 3 1,050
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. -
During dip
tlto 12 27 Phase 3 0,268
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,268
31 Total ; 0,293
Active power t1+100ms to t2 p.u.
32 Pos. 20ms 0,293
33 Phase 1 1,000
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 1,000
36 . Total 0,299
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,298
>12 38 Active power rising time Total - s 0,185
39 Reactive power Total t2+3s to t2+10s p.u. 0,090
40 Pos. 0,007
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B {2 10 12+60s Yes/No Yes
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A17C5371-20

23448 di=18521ms f=54Hz
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5.8.3

For PGUs Type 2 and storage systems

A17C5371-20

7.1
Condition
- - Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number -- -- -- 7.1
1 Date - - yyyy.mm.dd 2025/1/18
2 Time (start of test) - - hh:mm:ss.f 14:54:44
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 1,15
5 Setting dip duration - - 61000
General 6 Point of fault entry Total - ms 11550
Info. 7 Point of fault clearance Total - ms 72551
Fault duration in empty
8 load test Total - ms 61001
9 Total (Phase 1) 1,150
Total (Phase 2
10 Voltage depthvheightin | Eph 3; t+100ms 012 " 1,145
ota ase -
11 empty load test " t1-10s to t1 1,145
12 Positive 1145
sequence
13 Phase 1 1,005
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 0,999
16 Current Pos. 1-500ms lotl- p.U. 0,997
Before dip
<tl 17 ) Total 0,994
Active power t1-10s to t1 p.u.
18 Pos. 0,994
19 . Total 0,056
Reactive power t1-10s to t1 p.u.
20 Pos. 0,003
21 Coso Total t1-10s to t1 -- 0,998
22 Phase 1 1,150
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,145
24 Phase 3 1,145
25 Phase 1 0,843
26 Line current Phase 2 t1+60ms p.u. --
During dip
1o 12 27 Phase 3 -
28 Phase 1 0,882
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 --
31 Total t1+100ms to t2- 1,013
Active power .u.
32 P Pos. 20ms P 1,013
33 Phase 1 1,005
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 0,999
36 . Total 0,994
Active power t2+3s to t2+10s p.u.
After dip 37 Pos. 0,994
>12 38 Active power rising time Total -- S 0,187
39 . Total 0,056
20 Reactive power Pos. t2+3s to t2+10s p.u. 0.003
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B 1210 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P

A17C5371-20

01:14.489 di= 18654 ms f=536 Hz
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5.8.3 For PGUs Type 2 and storage systems P
A17C5371-20
7.2
Condition
- - Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 7.2
1 Date - -- yyyy.mm.dd 2025/1/18
2 Time (start of test) - - hh:mm:ss.f 14:58:29
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 1,15
5 Setting dip duration -- -- 61000
General 6 Point of fault entry Total - ms 11100
Info. 7 Point of fault clearance Total - ms 72100
8 Fault dtlJratlon in empty Total _ ms 61000
oad test
9 Total (Phase 1) 1,146
Total (Phase 2
10 Voltage depth/height in ot EPh 3; tl+10;)rr:js o2 b.U 1,145
ota ase U
11 empty load test i t1-10s to t1 1,145
12 Positive 1144
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 1,000
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,307
. 100ms
Before dip
<t1 17 ) Total 0,299
Active power t1-10s to t1 p.u.
18 Pos. 0,299
19 ) Total 0,070
Reactive power t1-10s to t1 p.u.
20 Pos. 0,008
21 Coso Total t1-10s to t1 -- 0,974
22 Phase 1 1,146
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,145
24 Phase 3 1,145
25 Phase 1 0,230
26 Line current Phase 2 t1+60ms p.u. --
During dip
1o 12 27 Phase 3 -
28 Phase 1 0,249
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 --
S Active power Tota t1+100ms to t2- p.u 0288
32 Pos. 20ms o 0,288
33 Phase 1 1,000
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 1,000
36 Total 0,298
Active power t2+3s to t2+10s p.u.
After dip 37 Pos. 0,298
>12 38 Active power rising time Total -- S 0,212
39 Reactive power Total t2+3s to t2+10s p.u. 0,070
40 Pos. 0,008
41 Reactive power rising time total -- S --
PGU does not disconnect
42 from grid till 60s after fault B {2 to 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P

A17C5371-20
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L
5.8.3 For PGUs Type 2 and storage systems P
A17C5371-20
7.3
Condition
- - Measured value
Iltem No. Parameter Phase ref. Time ref. unit
0 Test number -- - -- 7.3
1 Date - - yyyy.mm.dd 2025/1/18
2 Time (start of test) - -- hh:mm:ss.f 16:18:39
3 Fault type (phase) -- - -- D1
4 Setting voltage depth Line to line - p.u. 1,15
5 Setting dip duration - -- 61000
General 6 Point of fault entry Total - ms 12150
Info. 7 Point of fault clearance Total - ms 73151
8 Fault duration in empty Total _ ms 61001
load test
9 Total (Phase 1) 1,039
Total (Phase 2
10 Voltage depth/height in ot EPh 3; tl+102rrlrzjs o2 p.U 1,149
ota ase -u.
11 empty load test - t1-10s to t1 1,045
12 Positive 1,076
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 1,005
16 Current Pos. tl—S(i%g;;O t- p.u. 0,997
Before dip
<tl 17 ) Total 1,011
Active power t1-10sto t1 p.u.
18 Pos. 1,011
19 ) Total 0,061
Reactive power t1-10sto t1 p.u.
20 Pos. 0,003
21 Coso Total t1-10s to t1 -- 0,998
22 Phase 1 1,039
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,149
24 Phase 3 1,045
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. --
During dip
tltot2 27 Phase 3 0,939
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,958
S Active power Tota t1+100ms to t2- p.u 1,004
32 Pos. 20ms o 1,003
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 1,005
36 Total 1,010
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 1,010
>12 38 Active power rising time Total - S 0,175
39 Reactive power Total t2+3s to t2+10s p.u. 0,061
40 Pos. 0,003
41 Reactive power rising time total - S --
PGU does not disconnect
42 from grid till 60s after fault B {210 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P

A17C5371-20

01:15.038 di=17528ms f=571Hz
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5.8.3

For PGUs Type 2 and storage systems

A17C5371-20

7.4
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 7.4
1 Date - -- yyyy.mm.dd 2025/1/18
2 Time (start of test) - - hh:mm:ss.f 16:23:43
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line - p.u. 1,15
5 Setting dip duration -- -- 61000
General 6 Point of fault entry Total - ms 12650
Info. 7 Point of fault clearance Total - ms 73651
8 Fault dlljratlon in empty Total _ ms 61001
oad test
9 Total (Phase 1) 1,040
Total (Phase 2)
10 Voltage depth/height in Total (Ph 3 tl+102rr]r:js o p.U 1,150
ota ase U
11 empty load test - t1-10s to t1 1,040
12 Positive 1,075
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 1,000
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,307
) 100ms
Before dip
<tl 17 ) Total 0,298
Active power t1-10s to t1 p.u.
18 Pos. 0,298
19 ) Total 0,091
Reactive power t1-10s to t1 p.u.
20 Pos. 0,008
21 Coso Total t1-10s to t1 - 0,957
22 Phase 1 1,040
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,150
24 Phase 3 1,040
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. -
During dip
tlto 12 27 Phase 3 0,268
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,288
31 Total - 0,293
Active power t1+100ms to t2 p.u.
32 Pos. 20ms 0,293
33 Phase 1 1,000
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 1,000
36 . Total 0,298
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,298
>12 38 Active power rising time Total - s 0,199
39 Reactive power Total t2+3s to t2+10s p.u. 0,091
40 Pos. 0,008
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B {2 10 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P

A17C5371-20

01:15.527 di=-199.03ms {=502 Hz
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Annex 2 — Pictures of the unit
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Photos of EUT

Enclosure front view of Inverter

Enclosure front view of (Inverter+5Battery)
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Photos of EUT

Rear view
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Photos of EUT

Side view-1
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Photos of EUT

Top view
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LYNS-TC:

Photos of EUT

Internal view-1
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Annex 3 — Test equipment list
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Date(s) of

performance of

tests:

Report No.: HC2411280272GC02

2024-12-06 to 2025-01-18

Equipment Internal No. Manufacturer | Type Serial No. Next
Calibration
HC-ENG-052 | KEWELL (5)5280'21K'2000' 6018888220400696
DC power supply
HC-ENG-053 | KEWELL ggggo-le-zooo- 6018888220501273
) Monitored
AC simulator HC-ENG-055 | KEWELL KAC-45-345-33 6018888220903254 by Power
Lyns-tci Analyzer
RLC Load HC-ENG-058 | |echnology IMAX3312-120KW | 20230325002
Guangdong
Co., Ltd.
RL load bank HC-ENG-068 | EMAX IMAX5005-RL 20211007
SIRIUSI-HS- DB20123915
Power analyser DEWEsoft 2025-03-24
Yy 4AXHV-4xLV DB20124350
SIGNAL TEC | CT 400 1221300587 2025-03-24
HC-ENG-046
SIGNAL TEC CT 400 1221300588 2025-03-24
Current sensor
SIGNAL TEC CT 400 1221300595 2025-03-24
SIGNAL TEC CT 400 1221300596 2025-03-24
Jiangsu
Digital Jingchuang
HC-ENG-002 | : GSP-8A CMA215000031 2025-03-26
hygrometer Electric
Co., Ltd.

Digital phosphor| YOKOGAWA DLM3054 -- 2025-04-28
Oscilloscope - TEK MD003034 - 2025-05-07
---End of test report--
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