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Copy of marking plate

Model: MST-BIES-DBDD Model: MST-BIES-2500
Battery Energy: 5120Wh Batte ry Emergy: 5120Wh

pE: LiFe PD& Type: LiFePD&
Depthof Discharge: 0% Depth of Discharge: 7%
Mominal Yoltage: 5LV Mominal Yoltage: 512V
Capadty 100 AR Capadty 100AR
Design code: |Fp P52 /61720, /[IF15]M,£20 +£ 0,90 Design code: IFpPS 261/ 20/ [IF16]M/-30 +50,%0
Range of Input fOutput Operating Yoltage: 40-60¥dc Range of Input/Dutput Operating Voltage: 40-60Vdc
Max. Charge/Dis charge Current: &0Adc Max. Char ge/Dischar ge Current: & DAdc
Rated P ower: DLBkYA Rate d Power: 25kVA
~|Rated Current: 14BAaC Rate d Current 10.%Aac
S|Rated Voltage: 23Vac Rated Voltage: 230Vac
E Rated Fregquency: S0HZ > |Rated Freguency. SOHZ
CInput max. apparent power: 25kVA AC Input max. apparent power ! 25kVA
C Output max. apparentpower: DBkYA S AL Dutput max. apparent power : 2.5k VA

E
C Input max. current: 10.%Aac AL Input max. current 109 Aac

C Dutput max. current: 34BAac & |AC Dutput max. ourrent: 10.9 Aac
Power Factor: +0.B( Default) Power Factor: +[.B(D efault)
Max current 0. 9Aac Max. current: 109 Aac
Rated 0 utput P ower: DBKVA Rate d Output Power: 25kVA
Rated Output Current: J4BAac Rated Dutput Current: 10 FAac
Rated OutputVoltage: Z30Vac . |Rate d Outp ut Vol tage 23 0Vac
2 |Rated Frequency: S0HZ 2 |Rated Freguency: S0HZ

C Dutput max. apparentpower: F5KVA é AC Dutput max. apparent power 35kVA

C Dutput max. current: 15.2Aac AC Dutput max. owrrent: 15.2Aac
P ower Factor: +[_B{ Default) Power Factor: +[_B(D efault)
Max. Dutput Current:. IL99Aac Max. Dutput Current: 1LY Fhac
Protective Class: | Protective Class: |
Over Voltage Category: DC A Over Voltage Category: DC ISACI
Oper ating Ambient Temp. -20 -55°C Operating Ambient Temp.: -20 -55°C
E |IngressProtection: IP&S £ Ingress Protection: IP&5
| mverter topology: Isplated ‘E Imv erter topolo gy |5 olated
i |Sizel *W*H) 4B0*153*6 25mm & Size(L*W* Hk SB0153"6 2 &mmim

gight: &0kg Weight: &0kn
ProductionDate: Production Date: 2025/T N5
SN S/N: HVE3ID1252 201231

¥ P P Marstek Energy Ca., Limited _4’.. e Marstek Energy Ca., Limited
c € l l.J ‘Webr wwsmarstekenengy com + _[} Wie b wwramarste kenergy com
- =T Mail: info@pmarstekenergy.com — =T Mailzinfod marste kenengy com
& & Impaorter: & & Imparter:
Marstek Energy GmbH Marstek Energy GmbH
o Rhine Riverside Commence & Consubting GmbH o Rhine Riverside Commerce & Consulting GmbH
Gneisenaustrale 8 40477 Diksse ldorf Deutschiland GneisenaustraBe 8, 80477 Diisseldorf Deutschland

Made in China r Madein China r

&
b =]
&

Grid (Input,

i

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

Testcase is notrated.............cccceevvevceeeet. N/R

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

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

Testing

Date of receipt of testitems .......................... 2025-09-03

Date(s) of performance of tests ...................... 2025-09-03 to 2025-11-23

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 / []point 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:
o If the inverter feeds to the grid the active power is measured with positive sign.

o |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.

o |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: Power plant:
Overexcited/Voltage-increasing | Overexcited/Voltage-increasing
g
z
Grid — 2 Grid -
2
a
7]
- ] -
.7
[
Sign Sign
Active current, active power = negative Active current, active power = positive
Reactive current, reactive power = positive Reactive current, reactive power = positive
Active power ﬁ
p +
Load: Power plant:

Underexcited/Voltage-reducing Underexcited /Voltage-reducing

Grid Grid
Sign Sign
Active current, active power = negative Active current, active power = positive
Reactive current, reactive power = negative Reactive current, reactive power = negative
-Q
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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
g!
i

s BTy

L1

[ I
q

(Only for Flicker/
Harmonics testin,
L g)

Figure 1 — Test setup 1

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

Waveform | _
monitor : .
18
i
DC power | Ybc /pc EUT Veur  [eut Vv I AC power
source (inverter) -~ source
(PV) Ppc Peut  OEUT ST 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
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General product information

Equipment mobility ........................ : Permanent connection
Operating condition ...........cccceeeeevinnnneen. . Continuous

Class of equipment..........cccccceeeeeiicninnen, . Class |

Protection against ingress of water ........ . IP65

Mass of equipment [Kg] ......cccoevviivereennnne : Approximately 60kg
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General product information

The MST-BIE5-0800 and MST-BIE5-2500 is a single-phase storage inverter. The inverter is designed to convert
the direct current power generated from the battery into grid-compatible AC current and to feed the AC current
into the utility grid. (See Figure 3)

JAL

E% Solar Panel

(rar ]
Main Panel Any Solar Home Load External EMS
Grid Meter Inverter

¥ 8 O
ﬁ' E 5 87 3

&) ( oy
R Y\
MARSTEK CT002

Support Shelly Meter, RS485/Wifi/BT
ECOTRACKER IR, Pl Meter
Anti Feed-in

100% Self-consumption MARSTEK VENUS-E
Guaranteed

\‘U—D’/

Figure 3 — Scheme of an installation

The product was tested on the EUT MST-BIE5-2500.
Hardware Version: V34
Software Version: 113

Model Difference:

The units in the series are identical hardware platform. The implemented control and firmware are identical in all
units. There is no difference regarding AC behavior between the PGU-types apart from the power rating deviation
and current limitation of each unit.

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 designed for different sizes of current ratings.
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General product information

Description of the power circuit (Figure 4):

This inverter converts the DC power of the battery into AC power, with single-phase output and both input and
output have varistor grounding protection. It adopts an isolation transformer topology.

The control system adopts a redundant master-slave DSP architecture: U28 is the main DSP responsible for relay
control, bus voltage, grid voltage and frequency, AC current (including DC injection) measurement, and calibration
of current sensors before startup; U9 is a DSP that independently monitors the voltage and frequency of the power
grid. It can disconnect relays separately and communicate with the main DSP for mutual inspection, improving
protection reliability.

The output part achieves dual protection through isolation transformers and relays: even if a single relay fails, the
isolation transformer can still maintain insulation and disconnect. When the system detects an abnormality in the
relay, it will sound an alarm and display an error code. All relays undergo self inspection before starting up.

The current signal is collected by sensors, and both AC and DC components are sent to the main DSP for analysis.
The battery voltage and temperature are monitored by BMS and interact with the control board through CAN to
manage charging and discharging.

Working mode:

Grid connected mode: Close relay K1, which can charge the battery or feed power to the grid, with a rated power
of 2500 W/800W;

Off grid mode: Close relay K2 and supply power to the load through the Backup interface, with a rated power of
2500 W.

In the event of a malfunction, the master-slave DSP collaboratively triggers protection, and if necessary, a relay
or isolation transformer is used for secondary disconnection to ensure basic insulation between the battery and
the grid.

T 2pin 19 | T 2pin: 116 |
L L

PWR Board

! (ST S B ey B I o 1

|:: Relay K4 |4'Trlei‘£::fm|4|Tr‘::z?\::(m I‘{_ bridge J‘{_REIEV el
[ R |_yrenform T = :

P [P [ W —

e

sV

5120wh i
Battery
16S1P

ID_N:J6 f——  GRID

| i

I

[ |

I e e

1= oac |— M€ | —d acpc |— prc f

|~ Horidge | "I |y Wbridge | 1 Hbridge |
| '

114 |—— BACKUP

in : in

: ! RS485
e ! [
i —- ===-1 apin: 130

[ [RU—— ==
et MCU  t---m-mmsmee| | 12pin: 016 —— AN

CTR Board Lo 113.: ! ap JZZ.:

o v

Figure 4 — Block diagram
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Assessment
Clause/§ ‘ Requirement Verdict
5.2 Evidence of permissible network perturbations
5.21 General P
5.2.2 Rapid voltage changes P
5.2.3 Flicker P
5.24 Harmonics and interharmonics P
5.2.41 a) | Test Harmonics DIN EN 61000-3-2 (16 A per Phase) P
5.2.4.1 a) | Test Harmonics DIN EN 61000-3-12 (=16 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) P
5.2.5 Commutation N/A
5.2.6 Feed in of DC current P
5.3 Evidence of symmetry behaviour of inverters
5.3.1 General N/A
5.3.2.1 Calculation of the asymmetry of three-phase inverters N/A
5.3.2.21 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
5.41 General P
5.4.2 Measurement of the active and reactive power range P
5.4.3.3 Measurement of setting accuracy P
5.4.3.4 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 N/A
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 N/A
5.4.7 Active power feed-in for storage systems at underfrequency P
5.4.8 Static voltage stability / reactive power supply P
5.4.8.2 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
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Assessment
Clause/§ ‘ 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
5.5.2.1 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
5.5.7.4 Voltage and frequency control P
5.5.7.4.1 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 Pay, e - Control
5.71 General N/A
5.7.21 Test control dynamic N/A
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/§ | 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

5.2.1 General P

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 k; 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)

MST-BIE5-2500

Switch-on for any capacity (10% Pemax)

Phase L1 L2 L3

Single period effective - - - - - -
values of the current [A] 0840 | 0,997 | 1,031

Single period effective - - - - - -
values of the voltage [V] 2299 | 2298 | 2298

ki value [1] 0,019 | 0,023 | 0,024 -- -- -- -- -- --

kimax vValue [1] 0,024 - -

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

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

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] 1,938 1,061 1,070

Single period effective 2295 | 229,8 | 229,9 - - - - - -
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values of the voltage [V]

ki value [1] 0,045 | 0,024 | 0,025 - - - - - -
kimax value [1] 0,045 - -
Switch-off for nominal capacity

Phase L1 L2 L3

Single period effective ~ _ ~ - - -
values of the current [A] 1,270 0,391 1,461

Single period effective - - - - - -
values of the voltage [V] 2298 | 2292 | 2297

ki value [1] 0,029 | 0,009 | 0,034 - - - - - -
kimax value [1] 0,034

Grid Frequency [Hz] 50,0

Grid voltage [V] 230,0

Rated current I [A] 10,870

Highest kimax value for all switching operations [1] 0,045

Note:

The test results of the MST-BIE5-2500 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% Un 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:

Coi =P, x(S,/P,)

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 MST-BIE5-2500 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 P
EUT Selection of limits
X O X O
1- phase 3-phase Equipment with rated current Equipment with rated current
<16 A per phase <75 A per phase

MST-BIE5-2500 IEC EN 61000-3-3 IEC EN 61000-3-11

Starting Stopping Running
dmax dec Tmax dmax dec Tmax Pst Pt
Phase L1 1,438 0,002 0,000 0,564 0,002 0,000 0,020 0,019
Phase L2 -- -- -- -- --
Phase L3 -- -- -- -- --
Output voltage of the impedance network [V] 230,0

Reference impedance according the standard:

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

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

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

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

[0 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 32° or [ 45
Flicker coefficient c(yk) 0,400
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: P<0,5

Test result :

Flicker for rated currents >75A (at SCR = 20) (Calculation Flickermeter according to TG3)
Rated Output voltage [V] -

Grid impedance angle yk[°] 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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5.24 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 >16p¢; :sr;d <75 A per current >75 A per phase
MST-BIE5-2500 IEC EN 61000-3-2 IEC EN 61000-3-12

Phase L1 L2 L3

Power Level 30% 30% 30%

AC Power [W] 751 -- --

AC Voltage [V] 229,8 -- --

AC Current [A] 3,272 -- --

Frequency [Hz] 50,00 - --

Harmonic Measured value I [A] Measured value I, [%l1] Limits [A]
L1 L2 L3 L1 L2 L3 IEC EN 61000-3-2

1st 3,268 -- -- - -- -
2nd 0,007 - - 0,228 - - 1,080
3rd 0,039 - - 1,196 -- -- 2,300
4th 0,003 - - 0,089 - -- 0,430
5th 0,041 - - 1,269 - - 1,140
6th 0,004 - - 0,120 - - 0,300
7th 0,022 - - 0,661 - -- 0,770
8th 0,005 - - 0,147 - - 0,263
9th 0,020 - - 0,601 - - 0,400
10th 0,004 - - 0,109 - -- 0,184
11th 0,019 - - 0,585 -- -- 0,330
12th 0,003 - - 0,100 - - 0,153
13th 0,009 - - 0,264 -- -- 0,210
14th 0,004 - - 0,108 - -- 0,131
15th 0,018 - - 0,551 - - 0,150
16th 0,005 - - 0,138 - - 0,115
17th 0,019 - - 0,574 - -- 0,132
18th 0,004 - - 0,117 - -- 0,102
19th 0,017 - - 0,512 - - 0,188
20th 0,004 - - 0,127 -- -- 0,092
21th 0,010 - - 0,295 - -- 0,107
22th 0,004 - - 0,113 - -- 0,084
23th 0,009 - - 0,285 -- -- 0,098
24th 0,004 - - 0,111 - - 0,077
25th 0,004 - - 0,138 - -- 0,090
26th 0,003 - - 0,103 - -- 0,071
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27th 0,006 - - 0,174 - -- 0,080
28th 0,003 - - 0,087 - -- 0,066
29th 0,009 - - 0,283 -- -- 0,078
30th 0,003 - - 0,085 - -- 0,061
31th 0,012 - - 0,381 - -- 0,073
32th 0,003 -- -- 0,087 -- -- 0,057
33th 0,010 -- - 0,303 -- -- 0,068
34th 0,003 - - 0,079 - -- 0,054
35th 0,003 -- - 0,087 - -- 0,064
36th 0,002 - - 0,072 - -- 0,051
37th 0,004 - - 0,115 - -- 0,061
38th 0,003 - - 0,077 - -- 0,048
39th 0,004 - - 0,115 -- -- 0,058
40th 0,002 - - 0,075 - -- 0,046
THD [%] -- - - 2,444 - -- --

Phase L1 L2 L3

Power Level 60% 60% 60%

AC Power [W] 1500 -- --

AC Voltage [V] 229,7 - --

AC Current [A] 6,532 -- -

Frequency [Hz] 50,00 -- --

Harmonic Measured value I, [A] Measured value I, [%l1] Limits [A]
L1 L2 L3 L1 L2 L3 IEC EN 61000-3-2

1st 6,530 - - - - =
2nd 0,011 - - 0,172 - - 1,080
3rd 0,048 - - 0,730 - - 2,300
4th 0,003 - - 0,051 - - 0,430
5th 0,034 - - 0,527 - ~ 1,140
6th 0,004 - - 0,060 - ~ 0,300
7th 0,017 - - 0,258 - - 0,770
8th 0,004 - - 0,064 - -- 0,263
9th 0,015 - - 0,235 - - 0,400
10th 0,005 - - 0,073 - - 0,184
11th 0,021 - - 0,318 - - 0,330
12th 0,004 - - 0,064 - - 0,153
13th 0,019 - - 0,290 - ~ 0,210
14th 0,004 - - 0,054 - -- 0,131
15th 0,022 - - 0,344 - - 0,150
16th 0,004 - - 0,067 - -- 0,115
17th 0,025 - - 0,377 - - 0,132
18th 0,004 - - 0,058 . - 0,102
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19th 0,014 - - 0,217 . - 0,188
20th 0,004 - - 0,055 . - 0,092
21th 0,010 -- -- 0,150 -- - 0,107
22th 0,004 - - 0,061 . - 0,084
23th 0,013 - - 0,202 - - 0,098
24th 0,004 -- -- 0,060 - - 0,077
25th 0,010 -- -- 0,151 -- - 0,090
26th 0,004 - - 0,056 . - 0,071
27th 0,005 - -- 0,069 - - 0,080
28th 0,004 - - 0,067 -- - 0,066
29th 0,006 - - 0,097 - - 0,078
30th 0,004 - - 0,059 - - 0,061
31th 0,014 - - 0,210 -- - 0,073
32th 0,004 - - 0,059 - - 0,057
33th 0,008 - - 0,127 - - 0,068
34th 0,004 - - 0,057 -- - 0,054
35th 0,005 - - 0,080 - -- 0,064
36th 0,004 - - 0,055 - - 0,051
37th 0,006 - - 0,084 - - 0,061
38th 0,004 - - 0,054 - - 0,048
39th 0,004 - - 0,060 - - 0,058
40th 0,004 - - 0,055 - - 0,046
THD [%] - -- - 1,304 - -- --

Phase L1 L2 L3

Power Level 100% 100% 100%

AC Power [W] 2489 - --

AC Voltage [V] 229,7 -- --

AC Current [A] 10,838 - --

Frequency [Hz] 50,00 - --

Harmonic Measured value I, [A] Measured value I, [%l1] Limits [A]
L1 L2 L3 L1 L2 L3 IEC EN 61000-3-2

1st 10,836 -- -- - -- -
2nd 0,011 - - 0,102 - - 1,080
3rd 0,088 - - 0,815 - - 2,300
4th 0,004 - - 0,041 - -- 0,430
5th 0,045 - - 0,417 -- -- 1,140
6th 0,005 - - 0,042 - -- 0,300
7th 0,028 - - 0,259 - -- 0,770
8th 0,005 - - 0,045 - -- 0,263
9th 0,026 - - 0,241 - - 0,400
10th 0,004 - - 0,041 - - 0,184
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11th 0,029 - - 0,266 - -- 0,330
12th 0,004 - - 0,034 - -- 0,153
13th 0,030 - - 0,278 -- -- 0,210
14th 0,004 - - 0,038 - -- 0,131
15th 0,035 - - 0,323 - -- 0,150
16th 0,005 - - 0,050 - -- 0,115
17th 0,038 - - 0,349 -- -- 0,132
18th 0,005 - - 0,042 - -- 0,102
19th 0,029 - - 0,268 -- -- 0,188
20th 0,005 - - 0,044 - -- 0,092
21th 0,015 - - 0,141 - -- 0,107
22th 0,005 - - 0,043 - -- 0,084
23th 0,010 - - 0,090 - -~ 0,098
24th 0,005 - - 0,050 - -- 0,077
25th 0,013 - - 0,117 - -- 0,090
26th 0,006 - - 0,054 -- -- 0,071
27th 0,008 - - 0,069 - - 0,080
28th 0,007 - - 0,061 - -- 0,066
29th 0,005 - - 0,050 - -- 0,078
30th 0,006 - - 0,060 - - 0,061
31th 0,011 - - 0,104 - -- 0,073
32th 0,006 - - 0,055 - -- 0,057
33th 0,012 - - 0,107 - -- 0,068
34th 0,006 - - 0,058 - - 0,054
35th 0,006 - - 0,058 - -- 0,064
36th 0,008 - - 0,070 -- -- 0,051
37th 0,007 - - 0,064 - -- 0,061
38th 0,007 - - 0,068 - -- 0,048
39th 0,010 - - 0,091 - -- 0,058
40th 0,007 - - 0,066 - - 0,046
THD [%] -- -- -- 1,248 - -- --

DC Battery (Source) input current 55

DC Battery (Source) input voltage 51,2

Poc-sum [W] 2816

Impedance [Q]

Line |Ra=0,24 jXa=0,15
Neutral |Rn = 0,16 jXn = 0,10

Note:

The test results of the MST-BIE5-2500 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) P
Harmonics
L1 phase
P/ P [%] 5 | 10 | 20 | 30 [ 40 | 50 [ 60 | 70 [ 8 | 90 | 100
Order Ih [%]

5,014 9,9176 | 20,0284 | 30,0656 | 40,1304 | 50,0848 | 60,076 | 69,9384 | 79,994 | 90,0772 | 99,6912

0,037 0,055 0,064 0,064 0,083 0,101 0,101 0,110 0,110 0,101 0,101

0,745 0,653 0,451 0,359 0,359 0,377 0,442 0,524 0,616 0,718 0,810

0,046 0,046 0,037 0,028 0,028 0,028 0,028 0,028 0,037 0,046 0,037

0,506 0,570 0,469 0,377 0,331 0,322 0,313 0,331 0,350 0,377 0,414

0,028 0,037 0,037 0,037 0,037 0,037 0,037 0,037 0,037 0,037 0,046

0,248 0,313 0,285 0,202 0,147 0,129 0,156 0,184 0,212 0,239 0,258

0,028 0,037 0,028 0,046 0,046 0,046 0,037 0,037 0,046 0,046 0,046

0,166 0,175 0,212 0,184 0,156 0,138 0,138 0,156 0,184 0,221 0,239

0,028 0,028 0,028 0,037 0,037 0,046 0,046 0,037 0,037 0,037 0,037

0,037 0,074 0,147 0,175 0,175 0,175 0,193 0,212 0,230 0,248 0,267

0,028 0,037 0,028 0,028 0,037 0,037 0,037 0,037 0,037 0,037 0,037

0,092 0,064 0,028 0,083 0,120 0,147 0,175 0,202 0,230 0,248 0,276

0,028 0,028 0,037 0,037 0,028 0,028 0,037 0,037 0,037 0,028 0,037

0,184 0,202 0,184 0,166 0,166 0,184 0,202 0,230 0,267 0,294 0,322

0,037 0,037 0,046 0,046 0,037 0,037 0,037 0,046 0,046 0,046 0,046

0,147 0,175 0,193 0,175 0,166 0,193 0,230 0,258 0,294 0,322 0,350

0,028 0,028 0,037 0,037 0,037 0,037 0,037 0,037 0,037 0,037 0,046

3|3|3 (3|3 2| 3| | 2| 3| 0| e|~|o| o & v N~

0,092 0,120 0,156 0,156 0,138 0,129 0,129 0,156 0,184 0,221 0,267

20 0,028 | 0028 | 0028 | 0037 | 0037 | 0037 | 0037 | 0037 | 0037 | 0037 | 0,046
21 0,037 | 0037 | 0064 | 0092 | 0092 | 0092 | 0092 | 0092 | 0101 | 0120 | 0,138
22 0,018 | 0028 | 0028 | 0037 | 0037 | 0037 | 0037 | 0037 | 0037 | 0037 | 0,046
23 0,064 | 0055 | 0055 | 0083 | 0110 | 0120 | 0,120 | 0,01 | 0,092 | 0,083 | 0,092
24 0,018 | 0018 | 0028 | 0037 | 0028 | 0037 | 0037 | 0037 | 0037 | 0037 | 0,046
25 0,037 | 0046 | 0028 | 0037 | 0064 | 0074 | 0092 | 01110 | 0120 | 0120 | 0,120
26 0,018 | 0018 | 0028 | 0028 | 0037 | 0037 | 0037 | 0037 | 0037 | 0037 | 0,055
27 0,028 | 0028 | 0046 | 0055 | 0046 | 0,037 | 0046 | 0046 | 0046 | 0,055 | 0,074
28 0,018 | 0028 | 0028 | 0028 | 0028 | 0037 | 0037 | 0074 | 0101 | 0055 | 0,064
29 0,083 | 0083 | 0083 | 0083 | 0110 | 0074 | 0055 | 0046 | 0037 | 0037 | 0,046
30 0,018 | 0018 | 0028 | 0028 | 0028 | 0028 | 0037 | 0046 | 0046 | 0046 | 0,055
31 0,055 | 0064 | 0092 | 0110 | 0120 | 01110 | 0,129 | 01129 | 0129 | 01110 | 0,101
32 0,018 | 0018 | 0028 | 0028 | 0028 | 0037 | 0037 | 0037 | 0046 | 0046 | 0,055
33 0,074 | 0074 | 0074 | 0092 | 0101 | 0092 | 0074 | 0074 | 0083 | 0092 | 0,110
34 0,018 | 0018 | 0018 | 0028 | 0028 | 0037 | 0037 | 0037 | 0037 | 0046 | 0,055
35 0,037 | 0037 | 0028 | 0028 | 0028 | 0037 | 0046 | 0046 | 0046 | 0055 | 0,055
36 0,028 | 0028 | 0018 | 0018 | 0028 | 0028 | 0037 | 0037 | 0046 | 0055 | 0,074
37 0,028 | 0028 | 0028 | 0037 | 0028 | 0037 | 0055 | 0046 | 0055 | 0,064 | 0,064
38 0,018 | 0028 | 0028 | 0028 | 0028 | 0028 | 0037 | 0037 | 0046 | 0064 | 0,064
39 0,055 | 0055 | 0037 | 0037 | 0037 | 0037 | 0037 | 0046 | 0074 | 0,083 | 0,092
40 0,018 | 0,018 | 0028 | 0018 | 0028 | 0028 | 0037 | 0037 | 0055 | 0055 | 0,064
THC [%] 1,008 | 1012 | 085 | 0736 | 0705 | 0718 | 0785 | 0883 | 1,001 1,117 | 1,242
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5.2.4.1b) Test Harmonics DIN EN 61000-4-7 (275 A per Phase) P

Interharmonics

Test result:

P/Pe [%] 5 | 10 | 20 | 30 | 40 [ 50 [ e0o | 70 | 80 | 90 | 100
f [Hz] In [%]

75 0,037 0,031 0,027 0,040 0,052 0,056 0,056 0,052 0,050 0,039 0,044
125 0,043 0,033 0,031 0,043 0,054 0,060 0,056 0,048 0,045 0,038 0,044
175 0,036 0,031 0,036 0,048 0,054 0,057 0,050 0,040 0,039 0,039 0,051
225 0,047 0,046 0,041 0,050 0,057 0,058 0,050 0,044 0,041 0,043 0,051
275 0,043 0,045 0,047 0,050 0,056 0,049 0,045 0,040 0,037 0,042 0,053
325 0,041 0,045 0,049 0,059 0,066 0,052 0,049 0,044 0,041 0,046 0,056
375 0,035 0,040 0,055 0,068 0,069 0,055 0,048 0,038 0,037 0,047 0,060
425 0,036 0,033 0,049 0,060 0,063 0,058 0,046 0,042 0,040 0,050 0,061
475 0,042 0,043 0,057 0,064 0,061 0,054 0,044 0,044 0,045 0,056 0,067
525 0,031 0,039 0,053 0,062 0,063 0,053 0,048 0,044 0,044 0,054 0,069
575 0,053 0,059 0,068 0,069 0,064 0,051 0,045 0,045 0,047 0,056 0,066
625 0,047 0,053 0,067 0,070 0,063 0,054 0,049 0,046 0,049 0,057 0,072
675 0,055 0,060 0,066 0,065 0,052 0,044 0,049 0,054 0,053 0,057 0,064
725 0,051 0,066 0,076 0,076 0,066 0,054 0,058 0,060 0,059 0,062 0,072
775 0,081 0,086 0,079 0,065 0,052 0,049 0,057 0,058 0,055 0,055 0,061
825 0,084 0,084 0,079 0,065 0,054 0,056 0,062 0,062 0,059 0,062 0,067
875 0,041 0,041 0,041 0,047 0,064 0,076 0,081 0,073 0,066 0,060 0,061
925 0,056 0,057 0,050 0,044 0,053 0,064 0,070 0,068 0,064 0,058 0,063
975 0,036 0,034 0,042 0,060 0,078 0,079 0,070 0,057 0,052 0,046 0,059
1025 0,039 0,037 0,043 0,062 0,083 0,088 0,083 0,067 0,058 0,049 0,057
1075 0,062 0,072 0,081 0,087 0,085 0,071 0,056 0,049 0,053 0,062 0,070
1125 0,042 0,056 0,073 0,082 0,082 0,073 0,057 0,051 0,055 0,066 0,076
1175 0,090 0,093 0,089 0,078 0,061 0,053 0,064 0,077 0,083 0,085 0,081
1225 0,087 0,101 0,100 0,092 0,076 0,056 0,052 0,068 0,076 0,081 0,081
1275 0,067 0,051 0,042 0,052 0,073 0,093 0,105 0,103 0,094 0,090 0,087
1325 0,092 0,077 0,049 0,047 0,067 0,091 0,108 0,113 0,106 0,093 0,086
1375 0,108 0,126 0,151 0,158 0,146 0,157 0,145 0,114 0,076 0,123 0,140
1425 0,054 0,077 0,110 0,122 0,125 0,117 0,102 0,081 0,068 0,070 0,089
1475 0,069 0,066 0,055 0,043 0,047 0,067 0,092 0,109 0,125 0,133 0,135
1525 0,080 0,097 0,091 0,073 0,057 0,052 0,062 0,084 0,104 0,119 0,125
1575 0,031 0,029 0,035 0,054 0,072 0,082 0,088 0,090 0,084 0,077 0,068
1625 0,046 0,042 0,036 0,060 0,086 0,100 0,109 0,110 0,103 0,092 0,068
1675 0,042 0,048 0,070 0,076 0,075 0,065 0,056 0,055 0,070 0,097 0,108
1725 0,033 0,037 0,053 0,064 0,067 0,060 0,057 0,059 0,068 0,100 0,106
1775 0,103 0,099 0,095 0,078 0,052 0,046 0,055 0,066 0,077 0,100 0,094
1825 0,091 0,102 0,105 0,095 0,074 0,056 0,064 0,067 0,080 0,108 0,104
1875 0,039 0,051 0,073 0,097 0,118 0,125 0,119 0,110 0,105 0,101 0,092
1925 0,044 0,037 0,043 0,076 0,113 0,129 0,129 0,120 0,117 0,101 0,093
1975 0,094 0,081 0,078 0,074 0,059 0,044 0,056 0,081 0,125 0,127 0,136
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5.2.4.1b) Test Harmonics DIN EN 61000-4-7 (275 A per Phase) P

Higher Frequencies

Test result:

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

f [kHz] Ih [%]

21 0,168 0,174 0,194 0,203 0,204 0,195 0,197 0,225 0,268 0,248 0,253
2,3 0,096 0,101 0,109 0,122 0,139 0,174 0,210 0,232 0,247 0,291 0,277
25 0,203 0,203 0,229 0,246 0,245 0,231 0,221 0,216 0,238 0,237 0,231
2,7 0,258 0,236 0,210 0,217 0,244 0,271 0,293 0,313 0,316 0,314 0,328
29 0,419 0,407 0,393 0,382 0,365 0,334 0,301 0,262 0,228 0,221 0,244
3,1 0,190 0,223 0,265 0,290 0,321 0,333 0,343 0,352 0,353 0,351 0,354
3,3 0,088 0,094 0,126 0,148 0,162 0,167 0,180 0,200 0,214 0,237 0,276
3,5 0,099 0,099 0,106 0,106 0,109 0,114 0,128 0,143 0,162 0,187 0,228
3,7 0,090 0,097 0,106 0,116 0,127 0,131 0,128 0,123 0,120 0,120 0,136
3,9 0,075 0,074 0,074 0,075 0,083 0,090 0,102 0,114 0,126 0,141 0,147
4.1 0,052 0,053 0,055 0,062 0,066 0,071 0,075 0,084 0,090 0,105 0,106
4.3 0,051 0,055 0,059 0,064 0,070 0,076 0,083 0,087 0,094 0,105 0,104
45 0,055 0,054 0,057 0,061 0,067 0,073 0,084 0,099 0,123 0,136 0,157
4.7 0,088 0,097 0,110 0,132 0,155 0,180 0,207 0,239 0,279 0,315 0,359
49 0,047 0,049 0,050 0,055 0,059 0,062 0,067 0,078 0,079 0,083 0,092
51 0,050 0,050 0,053 0,057 0,057 0,055 0,059 0,062 0,065 0,071 0,079
53 0,046 0,046 0,044 0,046 0,049 0,054 0,057 0,061 0,065 0,069 0,075
55 0,048 0,044 0,041 0,041 0,042 0,042 0,046 0,052 0,057 0,061 0,067
5,7 0,041 0,045 0,045 0,045 0,043 0,044 0,045 0,047 0,046 0,051 0,056
59 0,042 0,042 0,046 0,049 0,049 0,047 0,048 0,053 0,059 0,065 0,081
6,1 0,045 0,048 0,051 0,053 0,058 0,064 0,071 0,086 0,100 0,117 0,146
6,3 0,027 0,030 0,035 0,037 0,036 0,034 0,035 0,036 0,036 0,038 0,040
6,5 0,026 0,027 0,028 0,031 0,032 0,032 0,033 0,034 0,033 0,035 0,036
6,7 0,024 0,025 0,028 0,030 0,030 0,030 0,030 0,031 0,031 0,032 0,033
6,9 0,022 0,022 0,024 0,027 0,029 0,028 0,029 0,029 0,029 0,029 0,030
71 0,021 0,022 0,023 0,025 0,025 0,026 0,027 0,027 0,027 0,028 0,029
7,3 0,022 0,023 0,023 0,025 0,026 0,027 0,027 0,027 0,029 0,030 0,030
7.5 0,030 0,030 0,030 0,030 0,030 0,030 0,030 0,031 0,031 0,033 0,034
7,7 0,025 0,025 0,026 0,030 0,034 0,027 0,027 0,027 0,027 0,028 0,029
7.9 0,028 0,029 0,030 0,027 0,023 0,030 0,030 0,027 0,025 0,032 0,035
8,1 0,021 0,022 0,023 0,024 0,024 0,023 0,023 0,026 0,030 0,026 0,026
8,3 0,018 0,019 0,019 0,022 0,023 0,022 0,022 0,021 0,020 0,021 0,022
8,5 0,016 0,017 0,018 0,019 0,020 0,021 0,022 0,021 0,020 0,020 0,020
8,7 0,016 0,016 0,018 0,018 0,018 0,018 0,019 0,020 0,020 0,020 0,021
8,9 0,019 0,020 0,020 0,021 0,021 0,020 0,019 0,019 0,019 0,021 0,022
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5.2.4.1b) Test Harmonics DIN EN 61000-4-7 (275 A per Phase) P
DC Battery (Source) input current 55

DC Battery (Source) input voltage 51,2

Poc-sum [W] 2816

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 Test1, Test2 and Test 3.
Each test point shall be held for min 5 minutes and lac, Uac, lacin 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.
MST-BIE5-2500
Power Level [% of VAr] 30% SeEmax to 40%Semax | 60% Semax t0 70%SEmax >95% SEmax
AC Power [VA] 872 1622 2490
AC Voltage [V] 229,8 229,7 2297
AC Current [A] 3,796 7,058 10,840
Max. DC Current in AC [mA] 19 20 19
Max. DC Current in AC [% of Ir] 0,174 0,183 0,174
Average. DC Current in AC [mA] 13 12 12
Average. DC Current in AC [% of Ir] 0,119 0,110 0,110
Graphs for MST-BIE5-2500
3000 - 0,060
2500 0,040
—. 2000 - 0,020
=
2 M|
8 1500 - 0,000
2
< 1000 - -0,020
500 - -0,040
0 - -0,060
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 MST-BIE5-2500 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

5.3.1 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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5.3.21 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 | L1-12] | jL2-L3 | |L3a-L1|
a)cos @ =1at 100 % P £ 5 % PEemax

Seeo [VA] - - - - - -
COS (E60 --

max. asymmetry [VA] --

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

Seeo [VA] -- -- - - - -

COS PE6o --

max. asymmetry [VA] --
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c) maximum over-excited (c) at 100 % Pe £ 5 % Pemax

Seeo [VA] -- -- - - - -

COS PE60 -

max. asymmetry [VA] --

d) cos @ =1 at 50 % Pe £ 5 % Pemax

Seeo [VA] - - - - - -

COS QE60 -

max. asymmetry [VA] --

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

Seso [VA] - - - - - -

COS QE60 -

max. asymmetry [VA] --

f) maximum over-excited (c) at 50 % Pie * 5 % Pemax

Seeo [VA] -- -- - - - -

COS QE60: -

max. asymmetry [VA] --

Limit: <5% Semax and <4600VA
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5.4 Evidence of the behaviour of the generating unit on the network

5.4.1 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% Pre 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&
- 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
MST-BIE5-2500
600s mean value U [V] Pemaxs00 ¢) [W] Semaxs00 o) [VA] COS PEmax600 [-]
0,90 U, at 100% Pemax
cos ¢ =1 206,72 2427 2428 0,999
cos @ max. over-excited 206,73 2343 2467 0,950
0,95 U, at 100% Pemax
cos @ max. under-excited 218,22 2399 2527 0,950
1,0 U, at 100% Pemax
cos ¢ =1 229,70 2489 2490 0,999
cos ¢ max. under-excited 229,71 2369 2495 0,949
COs ¢ max. over-excited 229,71 2368 2493 0,950
1,05 U, at 100% Pemax
COs ¢ max. over-excited 241,19 2367 2492 0,950
1,09 U, at 100% Pemax
cos ¢ = 1 251,38 2485 2486 0,999
cos @ max. under-excited 251,38 2369 2496 0,949
Semax600 anNd Pemax 600
SEmax600= MaX (Semax600 a), SEmax600 b), SEmax600 ¢)) [VA] 2527
PeEmax 600= Max (Pemaxs00 a), PEmax600 b), PEmaxe00 ¢)) [W] 2489
Note:
The test results of the MST-BIE5-2500 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 RS485 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 MST-BIE5-2500 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

MST-BIE5-2500

% of rated Setpoint Measured value Deviation (Pmeas - Pset) Limit
capability | [%P] W] [%Pn] W] [%Pn] | APesin%
100 2500 100,0 2494 99,74 -6 -0,26
90 2250 90,0 2243 89,71 -7 -0,29
80 2000 80,0 1996 79,84 -4 -0,16
70 1750 70,0 1746 69,83 -4 -0,17
60 1500 60,0 1495 59,82 -5 -0,18
50 1250 50,0 1246 49,82 -4 -0,18 = £5% of Pre
40 1000 40,0 995 39,79 -5 -0,21
30 750 30,0 746 29,83 -4 -0,17
20 500 20,0 497 19,87 -3 -0,13
10 250 10,0 249 9,97 -1 -0,03
Overall maximum active power deviation to set point [%P.]: 0,29

Graph of the setting accuracy: MST-BIE5-2500

3000

2500

2000

PIW]

1500

1000

500

0 200 400 600 800 1000 1200 1400 1600 1800
Time[s]
PIW] = — —P_setting ====- Limit
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5.4.3.4 Measurement of the power gradient P

Test procedural:

The P setpoint was set by RS485 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 t0. 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 % Pz and shall not
exceed 0,66 % Pre.

- 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 MST-BIE5-2500 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%P:e 1o 5%Pe at MST-BIE5-2500

P_setting point step Setting value Measured value
= (o) 0,

E”:f‘”e powerchange = 100% Pre & 5% 100,0% Pre 99,72% Pre

Power g.rad|ent (during power 0.5 %P/ s 0,50%Pre/ s

change):

Pafter power change = 5% PrE +5% PrE 5,0% PrE 4,44 % PrE

Graph of the gradient 100% to 5% P

3000

2500
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W]

1500

Active power [

1000

500

0 40 80 120 160 200 240 280 320

P [W] ====- P_Limit[W]
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LYNS-TC:

5.4.3.4 Measurement of the power gradient P

Verification the setting Power gradient change from 5% to 100% at MST-BIE5-2500

P_setting pOI nt step

Setting value

Measured value

Pbefore power change = 5% PrE +5% PrE

5,0% P&

5,03% P:e

Power gradient (during power

0,5 %PrE/ S

0,50%Pre/s

change):
P =100% Pt 5%
after power change o IFrE (] 100’0 % PrE 99’72 % PrE
PrE
Limit of power gradient [%P:e/ s]: 0,33 t0 0,66
o ) X yes
Inverter remains in operation?
[1no
Graph of the gradient 5% to 100% PrE
3000
2500
— 2000
Z
@
g 1500
o
@
=2
=
(&)
< 1000
500
0
0 40 80 120 160 200 240 280 320 360 400
Time|[s]
P [W] ====-= P_Limit[W]
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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% Pr;
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 MST-BIE5-2500 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:

Test1: The unit provides two communication interfaces for active power reduction.

Interface NSM with Test condition P/Pre(setpoint) P/Pre(Measured)
Test1 Interface WiFi 70%
(Interface low priority 69,96%
Interface WiFi) Interface RS485 90%
Test2 Interface WiFi 90%
(Interface low priority 70,02%
Interface RS485) Interface RS485 70%

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

w7 A B HRE
Bidl () 0:10.138164 0:11.200099 1.061935
Al 1/U3@TRIONet3_1169 [V] 233.0446 317.9167 84.87201
®AlL/I3@TRIONet3_1169 [A] 11.57122 -0.166129 -11.73735
© Al 1/UI@TRIONet3_1169 [V] 0.158702 0.158464 -2.384e-4

High level description of logic interface:

The PGU equipped with a logic interface for ceasing active power output within 5 s following an instruction
being received. The following is a possible configuration (if another configuration is required, this can be agreed
with the manufacturer):
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GMND

L1

where RRCR = Radio Ripple Control Receiver.

The signal from the Power Generating Module that is being switched can be either DC (Voltage value 5 V)
Function description of the terminal:

Pin Pin name Description Connected to(RRCR)
3 GND Ground K1-Relay 1 output
6 L1 Relay contact 1 input K1-Relay 1 output

Relay status: close is 1, openis 0

L1 Pn Power drop rate Cos(o)
1 0% <5s 1
0 100% - 1
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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 e
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: MST-BIE5-2500
Test point: | Expected active Frequency | Psetont | Peso [% of | APewo Limit Available
No. | (Hzl ?;)W;r;’:nf:’x‘]’f [Hz]: wp | PE VR el | %] | APesoin % DC['E/:]’?"’”
Measurement: 100% Pemax; start frequency 50,20Hz; droop s setting = 5% (40% P(.f/Hz)
a) |50,00 100 - - - - -
b) |50,25 98 - - - - -
c) |50,70 80 - - - - -
d) (51,40 52 - - - - -
e) |50.70 80 - - - - - | <#10% of
f) |50,25 98 - - - - - PEmax -
g) |50,00 100 - - - - -
h) |51,65 0 - - - - -
i) |50,15 0 - - - - -
j) 150,00 100 - - - - -
Frequency Step Response time [s] Settling time [s]
b) — c) - -
c) —d) - -
d) —e) - -
e) — f) - -

Initial time delay Tv setting value [s]:

Initial time delay Tv measured value

(Determined during frequency step a) — b)) [s]:

0

Test 2: MST-BIE5-2500

1-min mean | Expected active 0 I Available
value: power output Fre[?_'uzﬁr] <y P[S\‘;{;’]‘fi"t Peso [W]: Pgs OM].O f A[ZEf ° APLImiIr: o DC-power
No. [HZ] [% of PEmax]: . . Emax]. (J E60 (o} [%]:
Measurement: 60% Pemax; start frequency 50,50Hz; droop s setting = 12% (16,67% P.f/Hz)
a) |50,00 60 - - - - -
b) 50,40 60 - - - - -
c) |50,70 58 - - - - -
0,
d) |51,40 51 - - - - I iF]M of -
Emax
e) |50,70 58 - - - - -
f) 150,40 60— 100 - - - - -
g) [50,00 100 - - - - -
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Frequency Step

Response time [s]

Settling time [s]

b) — c)

c)—d

)
)

d)—e

e) —f)

Initial time delay Tv setting value [s]:

Initial time delay Tv measured value

(Determined during frequency step a) — b)) [s]:

0

DC setting values:

PV-curve simulated according to

Voltage of defined MPP [V]

Current of defined MPP [A]

FFU of PV curve [1]

Poc [W]

Graph Test 1@ 100% Pemax
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Gradient Test 1

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 i) is
maintained (i.e., no running on the characteristic curve as previously tested in a) at g).

Note:

The test results of the MST-BIE5-2500 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: MST-BIE5-2500
1-n\1/|2|$:an Eéﬁiﬁfﬂi‘;ﬂ? Frequency | Psewont | 5y, | Peso[% of | APeso |le§2;| SOC [%] *
No. | (Hay | [%of Pemad: | [ [WI: Pemad: 1 T8I 1 194Pemad
Measurement: 100% Pemax; start frequency 50,20Hz; droop s setting = 5% (40% Pemax/Hz)
a) |50,00 100 50,00 2500 2488 99,52 -0,48 85
b) |50,25 98 50,25 2450 2439 97,55 -0,45 83
c) |50,70 80 50,70 2000 1993 79,72 -0,28 82
d) 151,40 52 51,40 1300 1297 51,88 -0,12 82
e) |50,70 80 50,70 2000 1989 79,58 -0,42 <10 81
fy 150,25 98 50,25 2450 2437 97,48 -0,52 81
g) 150,00 100 50,00 2500 2488 99,52 -0,48 80
h) |51,65 0 51,65 0 -22 -0,88 -0,88 79
i) [50,15 0 50,15 0 -23 -0,94 -0,94 79
j) 50,00 100 50,00 2500 2488 99,52 -0,48 74
Frequency Step Response time [s] Settling time [s]
b) — c) 0,3 0,5
c) —d) 0,3 0,4
d)—e) 0,4 0,4
e)—f) 0,3 0,4
Initial time delay Tv setting value [s]: (Deterlrr::ilaelc;[ir;jriizlEf‘:/e;—:gec?/ssutz)dav)afeb)) [s]
0 0,2
Test 2: MST-BIE5-2500
el Eé@iﬁfﬂﬁﬂe Frequency | Peeoint | p_; ). | Peeo [% of | APeso |le2;| SOC [%] *
No. [ thal | [% of Pena: [Hz]: W] Pemax]: [%] %Pema]
Measurement: 60% Pemax; start frequency 50,50Hz; droop s setting = 5% (40% Pemax/Hz)
a) [50,00 60 50,00 1500 1494 59,76 -0,24 95
b) |50,40 60 50,40 1500 1495 59,78 -0,22 94
c) |50,70 52 50,70 1300 1294 51,78 -0,22 93
d) [51,40 24 51,40 600 595 23,78 -0,22 <10 93
e) [50,70 52 50,70 1300 1291 51,64 -0,36 93
f) 150,40 60 - 100 50,40 - 2488 99,53 -0,47 92
g) |50,00 100 50,00 2500 2488 99,52 -0,48 89
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Frequency Step Response time [s] Settling time [s]
b) — ¢) 0,2 0,4
c)—d) 03 0,4
d)—e) 0,2 0,4
e) —f) 0,2 0,4
Initial time delay Tv setting value [s]: (Dete:rr:::al;l?jri?wj?ri;;:gi?/s;z)dav)aieb)) [s]
0 0,2
DC setting values:
DC Battery (Source) input current 55
DC Battery (Source) input voltage 51,2
Poc-sum [W] 2816
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Graph Test 1@ 100% Pemax
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Gradient Test 1
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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.
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 ) 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 MST-BIE5-0800 to MST-BIE5-2500 series complies with the
requirements for storage units according to VDE-AR-N 4105.

The test results of the MST-BIE5-2500 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 N/A
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:MST-BIE5-2500

1-n\1/|:|L:1;<:aan Eéz\?\,‘g?gﬁ;ﬂ\f Freque.ncy Psetpo-int Peso [W]: Peso [% .of AleGO Limit . Sé?gg\tf)vl:r
No. | 1zl [% of Pema: [Hz]: [wW1: Pemax]: [%] |APeeoin % [%]:
Measurement: 10% Pemax; start frequency 49,80Hz; droop s setting = 5% (40% Pre/Hz)
a) |50,00 10 - - - - -
b) |49,75 12 - - - - -
c) |48,80 50 - - - - -
d) (47,60 98 - - - - -
e) |4880 50 - - - - = | <+10% of
f) 149,75 12 - - - - - PEmax -
g) |50,00 10 - - - - -
h) |47,35 0 - - - - -
i)y |47,40 0 - - - - -
j) 150,00 10 - - - - -
Frequency Step Response time [s] Settling time [s]
b) —¢) - -
c)—d) - -
d) —e) - -
e)—f) - -

Initial time delay Tv measured value

Initial time delay Tv setti I :
nitial time delay Tv setting value [s] (Determined during frequency step a) — b)) [s]:

0 -

Test 2: MST-BIE5-2500

1-”\‘,'; l'r|1‘el:ean E;g\(;:-vcetreg L,?t;tij\t/e Freque!‘le Psetpo-int Peso [W]: Peso [% .of AI:Eeso Limit . [/)-\ é?gg\?vl:r
No. | [Hz] [% Of Pemax]: [Hz]: [WI: PEmax]: [%] |APeeoin % [%]:
Measurement: 60% Pemax; start frequency 49,80Hz; droop s setting = 5% (40% P.f/Hz)

a) |50,00 60 - - - - -

b) |49,75 62 - - - - -

c) |49,20 84 - - - - -

d) | 48,80 100 - - - N -~ S iFjE?Zi ofl

e) |49,20 84 - - - - -

f) |49,85 60 - - - - -

g) |50,00 60 - - - - -
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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 N/A
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)

Frequency Step Response time [s] Settling time [s]
b) — c) -- --

c)—d

)
d) —e)
e) —f) -- --

Initial time delay Tv measured value
(Determined during frequency step a) — b)) [s]:

0 -

Initial time delay Tv setting value [s]:

DC setting values:

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

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 N/A
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 N/A
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.

c) 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 MST-BIE5-2500 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: MST-BIE5-2500

1-min mean | Expected Available
value: active | £ requency |Psepont| Peco | Peso [% of| AP | MMt | gog | active power
No. | [Hz] powero [Hz]: W | W Pu]: (%] IAOPEBOl [%] * in phargm_g or
output [% [%Pn] 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 -2500 | -2541 | -101,64 | -1,64 70 -110
b) |49,75 -95 49,75 -2375 | -2415 | -96,60 -1,60 71 -110
c) |48,80 0 48,80 0 -33 -1,32 -1,32 72 +110
d) |47,60 100 47,60 2500 | 2487 99,48 -0,52 72 +110
e) |48,80 0 48,80 0 -15 -0,60 -0,60 <10 71 +110
f) |49,85 -100 49,85 -2500 | -2532 | -101,28 | -1,28 71 -110
g) |50,00 -100 50,00 -2500 | -2542 | -101,68 | -1,68 73 -110
h) |47,35 0 47,35 0 -24 -0,96 -0,96 73 +110
i) |47,40 0 47,40 0 -24 -0,96 -0,96 73 +110
j) 150,00 -100 50,00 -2500 | -2541 | -101,64 | -1,64 78 -110
Frequency Step Response time [s] Settling time [s]
b) — c) 0,4 1,0
c) —d) 0,4 1,6
d) —e) 0,6 1,0
e)—f) 0,4 1,0

Initial time delay Tv measured value

Initial time delay Tv setti I :
nitial time delay Tv setting value [s] (Determined during frequency step a) — b)) [s]:

0 0,2
Test 2: MST-BIE5-2500
1-min mean Available
value: Expected active
active ‘ o Limit power in
No. | [Hz] power Fre[nlq_luze]h « P[s\‘;{;)]o.'m [F\),'\E;]O PEGE,[](O of A[E)/Ef 0 |APeso| | SOC [%] * | charging or
output [% ' ' : nl- ° [%Pn] dischargin
of Pn]: g mode
[%Pn]
Measurement: 10% Pemax; start frequency 49,80Hz; droop s setting = 2% (100% Pemax/Hz)
a) |50,00 10 50,00 250 250 10,00 0,00 77 +110
b) |49,75 15 49,75 375 374 14,96 -0,04 10 76 +110
<
c) | 48,80 100 48,80 2500 | 2488 99,52 -0,48 76 +110
d) | 47,60 100 47,60 2500 | 2495 99,80 -0,20 75 +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 2500 | 2496 | 99,84 -0,16 74 +110
f) 149,85 10 49,85 250 | 259 10,36 0,36 73 +110
g) |50,00 10 50,00 250 | 249 9,96 -0,04 73 +110
Frequency Step Response time [s] Settling time [s]
b) — c) 0,4 1,0
c)—d) 0,2 0,4
d) —e) 0,2 0,4
e) —f) 0,6 1,0

Initial time delay Tv setting value [s]:

Initial time delay Tv measured value
(Determined during frequency step a) — b)) [s]:

0

0,2

DC setting values:

DC Battery (Source) input current 55
DC Battery (Source) input voltage 51,2
Poc-sum [W] 2816
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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)
Graph Test 1@ -100% Pemax
4000 - - 51.00
2000 4 - 50.50
—T] e I o e e - 50.00
2000 A
- 49.50
% 1000 - - 49.00
@
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Gradient Test 1
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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)

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
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 MST-BIE5-0800 to MST-BIE5-2500 series complies with the
requirements for storage units according to VDE-AR-N 4105.

The test results of the MST-BIE5-2500 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: MST-BIE5-2500
60 s mean value Un 1,1 Un
Active power 4OP_Em63())(% SEmax 40P_Erricx)% SEmax 40P_Em6a(3% SEmax
cos ¢ 0,95 over-excited
U [V] 206,64 206,52 229,66 229,54 252,66 252,58
Peso [W] 1257 2363 1251 2368 1251 2370
Qeeo [Var] 414 779 413 788 414 784
Seeo [VA] 1324 2488 1317 2496 1317 2497
COS (PE6O over-excited 0,950 0,950 0,949 0,949 0,949 0,949
Qexpected [Var] 413 777 411 779 411 780
AQeso [%] 0,01 0,06 0,09 0,36 0,09 0,19
cos @ 0,95 under-excited
U V] 206,62 206,51 229,64 229,53 252,66 252,56
Peso [W] 1255 2374 1246 2372 1247 2373
Qeeo [Var] -415 -781 -414 -784 -412 -784
Seeo [VA] 1322 2499 1313 2498 1314 2499
COS (PE6O under-excited 0,950 0,950 0,949 0,950 0,950 0,950
Qexpected [Var] -413 -780 -410 -780 -410 -780
AQeso [%] 0,08 0,04 0,16 0,14 0,06 0,15
cos ¢ 0,98 over-excited
U [V] 206,64 206,52 229,66 229,55 252,67 252,59
Peeso [W] 1256 2443 1247 2445 1250 2448
Qeeo [Var] 256 500 258 508 258 502
Seso [VA] 1282 2494 1273 2497 1276 2499
COS (PE6O over-excited 0,980 0,980 0,979 0,979 0,979 0,980
Qexpected [Var] 255 496 253 497 254 497
AQeso [%] 0,05 0,14 0,20 0,44 0,15 0,18
TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 57 of 231 Lyns-tci Technology Guangdong Co., Ltd.




LYNS-TCE‘ Report No.: LS2A25082503EGDEO1

cos ¢ 0,98 under-excited

U V] 206,64 206,52 229,65 229,54 252,66 252,57
Peso [W] 1255 2444 1245 2445 1248 2447
Qeeo [Var] -258 -500 -258 -502 -254 -501
Seeo [VA] 1281 2495 1271 2496 1274 2498
COS (PE6O under-excited 0,979 0,980 0,979 0,980 0,980 0,980
Qexpected [Var] -255 -496 -253 -497 -253 -497
AQeso [%] 0,14 0,14 0,20 0,19 0,04 0,14

Graph: Q/P diagram
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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 Semaxand 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 ZSemax < 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 ZSemax > 4,6 kVA

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 58 of 231 Lyns-tci Technology Guangdong Co., Ltd.



LYNS- Tc;‘ Report No.: LS2A25082503EGDEO1

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 2Semax < 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: 0,01.

The test results of the MST-BIE5-2500 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”JEWBI '
06 +
R ettt Ta% ~~
1-4%

0.4

0,3
Sollwertsprung
FT1-\Verhalten

— — — = Toleranz max.

—— — Toleranz min.

: T T T T T T »
-5 006t 5 10 15 20 25 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.

MST-BIE5-2500

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

Measurement: 20-100-20% P,

Q [Var]

Time [s]

cos

cos ¢_setting

Pe/P [%] 20 100 20
U [V] 229,90 229,81 229,86
Peso [W] 484 2367 524
Peso of Pe [%] 19,37 94,69 20,98
Qezo [VATI] 25 -730 29
Qexpected 0 -733 0
AQes0 [%] 1,01 0,09 1,15
COS (E30 0,998 0,956 0,998
COS Psetpoint Of PE3o 1,000 0,955 1,000
Limit
AQE30 in % < +4,0% relative to Pemax P
DC setting values:
DC Battery (Source) input current 55
DC Battery (Source) input voltage 51,2
Poc-sum [W] 2816
Graph of Test 1)
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1.010
0.990
g 0.970
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o
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0
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Graph of Test 1)
1.020
1.000
'\ test1,0.998
B 0.980 test3,0.998
=
v
S
0.960
test2, 0.9556 N
0.940
0.920
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1
cos ¢ P/Pn[%]
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)

MST-BIE5-2500

Measurement: 20-100% P,

Pemax/P [%] U [V] Peso [W] | Pe3o of Pn QE3o0 Qexpected | AQE30 [%] | COS PE30 cos Poc[W]

[%] [VAr] Psetpoint Of
Peso
20 229,88 494 19,77 27 0 1,07 0,999 1,000 527
30 229,88 742 29,68 28 0 1,11 0,999 1,000 794
40 229,87 996 39,84 22 0 0,86 0,999 1,000 1061
50 229,86 1249 49,97 -45 0 -1,81 0,999 1,000 1312
60 229,83 1482 59,27 -183 -204 0,85 0,992 0,991 1560
70 229,82 1736 69,42 -343 -347 0,16 0,981 0,981 1813
80 229,80 1991 79,64 -496 -496 -0,01 0,970 0,970 2092
90 229,79 2236 89,42 -643 -647 0,16 0,961 0,961 2341
100 229,80 2367 94,66 -730 -732 0,07 0,956 0,955 2481

Measurement: 100-20% P,

Pemax/P [%] U [V] Pe3o [W] | Peso of Pn QE30 Qexpected | AQE30 [%] | COS PE30 cos Poc[W]

[%] [VAr] Psetpoint O
Peso
100 229,81 2366 94,64 -731 -732 0,05 0,955 0,955 2481
90 229,82 2235 89,38 -644 -647 0,10 0,961 0,961 2342
80 229,83 1990 79,59 -499 -496 -0,13 0,970 0,970 2093
70 229,85 1734 69,37 -346 -347 0,06 0,981 0,981 1814
60 229,85 1481 59,23 -186 -203 0,68 0,992 0,991 1560
50 229,87 1249 49,95 -47 0 -1,86 0,999 1,000 1313
40 229,87 996 39,84 21 0 0,84 0,999 1,000 1039
30 229,88 742 29,68 27 0 1,10 0,999 1,000 795
20 229,88 494 19,78 27 0 1,06 0,999 1,000 527
Limit
AQes0 in % < +4,0% relative to Pemax P
Test 4): supply-dependent PGUs - Dynamic
MST-BIE5-2500
Pemax/Pn [%] 100 40 100 75
U V] 229,81 229,87 229,81 229,83
Peso [W] 2367 983 2367 1850
Peso of Pn [%] 94,68 39,32 94,68 74,00
Qeso [Var] =731 22 -730 -414
Qexpected -732 0 -732 -413
AQe30 [%] 0,06 0,88 0,09 -0,05
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COS (P E30 0,956 1,000 0,956 0,976
COS (Psetpoint OF Pe3o 0,955 1,000 0,955 0,976
T[s] - 9,6 9,2 9,8
Limit

AQE30 in % < +4,0% relative to Pemax P

DC setting values:

DC Battery (Source) input current 55

DC Battery (Source) input voltage 51,2

Poc-sum [W] 2816
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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 ¢) 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 MST-BIE5-2500 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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5.4.8.4 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 [W] Qmeasured Qsetting AQ
steps [VAr] [VAr] [%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 Urcu and Qpcu, 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 Urcu 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% PEemax.

Qezetor = T(0.01-Uyy - kQU +0.04 * Pgpax) = 10,25 « Pgygy + (sin(arccos(@pmin)) + 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] kQU Xnetz AUing,y [V] AUgapy [V] Tau
- -- - - - 3Tau = 10s

Voltage steps Ustart [V] Ustart [V] Ustart [V] Uend [V] Uend [V] Uend [V] Qstart Qend Settllng
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;

) malfunction or freezing of a microprocessor or PLC;
c) merging or clamping the contacts of the switching output;
d) Overvoltage of the supply voltage;

) 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.

Component No. |Fault Test condition: [Test |Fuse |Fault condition: |Result:

time: |no.[A]
AC DC [min] AC DC

HAME-PWR-BI2500W V34
Relay Fault K3B short Vac Vdc |[10min| FU1 Vac Vdc [The inverter cannot start-up.

Pin6 and Pin7 before | 230V | 51,2V 230V | 51,2V Error message: Relay Sticking.
start-up R234/R236, D83 damage. No
hazard.
Relay Fault K3B short Vac Vdc [10min| FU1 Vac Vdc [The inverter cannot start-up.
start-up R234/R236, D83 damage. No
hazard.

Relay Fault K1B short Vac Vdc |10min| FU1 Vac Vdc [The inverter cannot start-up.

start-up No damage. No hazard.

Relay Fault K1B short Vac Vdc |10min| FU1 Vac Vdc [The inverter cannot start-up.

Pin2 and Pin3 before | 230V | 51,2V 230V | 51,2V Error message: Relay Sticking
start-up No damage. No hazard.

BUS voltage Open Vac Vdc |[10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R31 Error message: the warn light is
on, Abnormal Bus Voltage
Sampling:
No damage. No hazards.

BUS voltage Short Vac Vdc [10min| FU1 Vac Vdc [The inverter immediately
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Component No. |Fault Test condition: ([Test Fuse |Fault condition: |Result:

time: |no.[A]
AC DC [min] AC DC
HAME-PWR-BI2500W V34

detection circuit 230V | 51,2V 230V | 51,2V disconnection from grid.

R35 Error message: the warn light is
on, Abnormal Bus Voltage
Sampling:

No damage. No hazards.

BUS voltage Short Vac Vdc |[10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (isconnection from grid.

R37 Error message: the warn light is
on, Abnormal Bus Voltage
Sampling:

No damage. No hazards.

BUS voltage Open Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V disconnection from grid.

R39 Error message: the warn light is
on, Abnormal Bus Voltage
Sampling:

No damage. No hazards.

GRID voltage Short Vac Vdc |[10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R106 Error message: the warn light is
on, Abnormal grid voltage
sampling
No damage. No hazards.

GRID voltage Open Vac Vdc [10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R118 Error message: the warn light is
on, Abnormal grid voltage
isampling
No damage. No hazards.

GRID voltage Short Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R123 Error message: the warn light is
on, Abnormal grid voltage
sampling
No damage. No hazards.

GRID voltage Open Vac Vdc |[10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V disconnection from grid.

R123 Error message: the warn light is
on, Abnormal grid voltage
sampling
No damage. No hazards.

GRID voltage Short Vac Vdc [10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R199 Error message: the warn light is
on, Abnormal Inverter voltage
sampling
No damage. No hazards.
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Component No. |Fault Test condition: ([Test Fuse |Fault condition: |Result:

time: |no.[A]
AC DC [min] AC DC
HAME-PWR-BI2500W V34

GRID voltage Open Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R199 Error message: the warn light is
on, Abnormal Inverter voltage
sampling
No damage. No hazards.

GRID voltage Short Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V disconnection from grid.

R450 Error message: the warn light is
on, Abnormal Inverter voltage
isampling
No damage. No hazards.

GRID voltage Open Vac Vdc |[10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R450 Error message: the warn light is
on, Abnormal Inverter voltage
sampling
No damage. No hazards.

BAT voltage Short Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R30 Error message: the warn light is
on, Abnormal battery voltage
isampling
No damage. No hazards.

BAT voltage Open Vac Vdc |[10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R416 Error message: the warn light is
on, Abnormal battery voltage
sampling
No damage. No hazards.

HAME-CTR-BI2500W V35

Communication Short Vac Vdc [10min| FU1 Vac Vdc [The inverter immediately

fault U45 pin3 to 230V | 51,2V 230V | 51,2V disconnection from grid.

pin2 (VCCSV to Error message: Communication

VCC3V exception
No damage. No hazards.

Communication Short Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

fault Y1 Pin1 and 230V | 51,2V 230V | 51,2V disconnection from grid.

Pin2 Error message: Communication
lexception
No damage. No hazards.

Communication Short Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

fault Y2 Pin1 and 230V | 51,2V 230V | 51,2V disconnection from grid.

Pin2 Error message: Communication
lexception
No damage. No hazards.
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Component No. |Fault Test condition: ([Test Fuse |Fault condition: |Result:
time: |no.[A]
AC DC [min] AC DC
HAME-PWR-BI2500W V34
Communication Short Vac Vdc |[10min| FU1 Vac Vdc [The inverter immediately
fault Y2 Pin1 and 230V | 51,2V 230V | 51,2V disconnection from grid.
Pin3 Error message: Communication
lexception
No damage. No hazards.
Communication of | Open Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately
main CPU U28A 230V | 51,2V 230V | 51,2V disconnection from grid.
Pin93 Error message: Communication
lexception
No damage. No hazards.
Communication of | Open Vac Vdc |[10min| FU1 Vac Vdc [The inverter immediately
slave CPU U9B 230V | 51,2V 230V | 51,2V (disconnection from grid.
Pin82 Error message: Communication
lexception
No damage. No hazards.
Communication of | Short Vac Vdc |[10min| FU1 Vac Vdc [The inverter immediately
main CPU U28A 230V | 51,2V 230V | 51,2V disconnection from grid.
CC_GND and Error message: Communication
No damage. No hazards.
Communication of | Open Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately
main CPU and 230V | 51,2V 230V | 51,2V (disconnection from grid.
slave CPU R399 Error message: Communication
lexception
No damage. No hazards.
Communication Short Vac Vdc |[10min| FU1 Vac Vdc [The inverter immediately
fault Y3 Pin1 and 230V | 51,2V 230V | 51,2V (disconnection from grid.
Pin2 Error message: Communication
exception
No damage. No hazards.
Communication Short Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately
fault Y4 Pin1 and 230V | 51,2V 230V | 51,2V (disconnection from grid.
Pin3 Error message: Communication
exception
No damage. No hazards.
Communication Short Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately
fault Y4 Pin1 and 230V | 51,2V 230V | 51,2V (disconnection from grid.
Pin2 Error message: Communication
exception
No damage. No hazards.
GRID voltage Short Vac Vdc [10min| FU1 Vac Vdc [The inverter immediately
detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.
R247 Error message: the warn light is
on, Abnormal grid voltage
isampling
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Component No. |Fault Test condition: ([Test Fuse |Fault condition: |Result:
time: |no.[A]
AC DC [min] AC DC
HAME-PWR-BI2500W V34
No damage. No hazards.

GRID voltage Short Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V disconnection from grid.

U21A Pin3 and Error message: the warn light is

Pin1 on, Abnormal grid voltage
isampling
No damage. No hazards.

GRID voltage Open Vac Vdc |[10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R237 Error message: the warn light is
on, Abnormal grid voltage
sampling
No damage. No hazards.

GRID voltage Short Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V disconnection from grid.

D58 Error message: the warn light is
on, Abnormal grid voltage
isampling
No damage. No hazards.

Inverter voltage Short Vac Vdc |[10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

D65 Error message: the warn light is
on, Abnormal Inverter voltage
sampling
No damage. No hazards.

Inverter voltage Open Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R271 Error message: the warn light is
on, Abnormal Inverter voltage
sampling
No damage. No hazards.

Inverter voltage Short Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

U21D Pin12 and Error message: the warn light is

Pin14 on, Abnormal Inverter voltage
sampling
No damage. No hazards.

Inverter voltage Open Vac Vdc |[10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R262 Error message: the warn light is
on, Abnormal Inverter voltage
isampling
No damage. No hazards.

DCI detection Open Vac Vdc [10min| FU1 Vac Vdc [The inverter immediately

circuit R250 230V | 51,2V 230V | 51,2V (disconnection from grid.

Error message: the warn light is
on, Abnormal Inverter DC
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Component No. |Fault Test condition: ([Test Fuse |Fault condition: |Result:
time: |no.[A]
AC DC [min] AC DC
HAME-PWR-BI2500W V34
Component Sampling
No damage. No hazards.

DCI detection Short Vac Vdc |[10min| FU1 Vac Vdc [The inverter immediately

circuit U21C Pin10 230V | 51,2V 230V | 51,2V disconnection from grid.

and Pin8 Error message: the warn light is
on, Abnormal Inverter DC
Component Sampling
No damage. No hazards.

DCI detection Open Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

circuit R261 230V | 51,2V 230V | 51,2V disconnection from grid.

Error message: the warn light is
on, Abnormal Inverter DC
Component Sampling

No damage. No hazards.

GRID current Open Vac Vdc [10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R278 Error message: the buzzer will
sound an alarm, the warn light is
on, Abnormal Output Current
Sampling
No damage. No hazards.

GRID current Short Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

U22A Pin3 and Error message: the buzzer will

Pin1 sound an alarm, the warn light is
on, Abnormal Output Current
Sampling
No damage. No hazards.

GRID current Open Vac Vdc |[10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R280 Error message: the buzzer will
sound an alarm, the warn light is
on, Abnormal Output Current
Sampling
No damage. No hazards.

BUS voltage Open Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R40 Error message: the warn light is
on, Abnormal Bus Voltage
Sampling:

No damage. No hazards.

BUS voltage Short Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V disconnection from grid.

U22D Pin13 and Error message: the warn light is

Pin14 lon, Abnormal Bus Voltage
Sampling:

No damage. No hazards.
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Component No. |Fault Test condition: [Test |Fuse |Fault condition: |Result:

time: |no.[A]
AC DC [min] AC DC
HAME-PWR-BI2500W V34

BUS voltage Open Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R41 Error message: the warn light is
on, Abnormal Bus Voltage
Sampling:

No damage. No hazards.

BAT current Open Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V disconnection from grid.

R48 Error message: the warn light is
on, Abnormal battery current
isampling
No damage. No hazards.

BAT current Short Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

U3B Pin6 and Pin7 Error message: the warn light is
lon, Abnormal battery current
sampling
No damage. No hazards.

BAT current Open Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

R49 Error message: the warn light is
on, Abnormal battery current
isampling
No damage. No hazards.

BAT current Short Vac Vdc |10min| FU1 Vac Vdc [The inverter immediately

detection circuit 230V | 51,2V 230V | 51,2V (disconnection from grid.

C131 Error message: the warn light is
lon, Abnormal battery current
sampling
No damage. No hazards.

Note:

The errors in the control circuit simulate that the safety is even ensured during a single fault.

The test results of the MST-BIE5-2500 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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5.5.3 Central NS-protection N/A
5.5.3.1 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.
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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

switch. The manufacturer's documentation must therefore contain the following information.

Some details of the central NS protection and the PGU are necessary for the design of a central interface

feedback signals (manufacturer NS protection)

- 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 and N/A

Assessment criterion:

The test is considered as pass when the documentation of the manufacturer included the necessary information.

Note:

PGU.

Information checked in the manual and datasheet for the external NS protection and coupling switch used in the
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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 P
switch)

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

off processes is monitored

(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-

The disconnection of the control voltage leads to the instantaneous disconnection of the interface

switch. P
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
functioning of the coupling switch is monitored.

and the proper

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

according to DIN EN 62109 (VDE 0126-14-1).

(c) Use of the integrated coupling switch and the integrated NA protection for PV and battery converters

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

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) =10,9 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):

Test Relay model: HF140FF-G

¢ us

File Mo E134517

File Mo :RED149131

6ad

File No.:COC10002048172

Features
@ 184 zwilching capability
@ Sk dielectric sirength
|bebywean coil and comscis)
@ 2.0mm comact gap awaitable
@ Plaslic sealed and flux procfed types avaiable
@ Sockets available
@ UL nsulafion systemcClass F

RoHS compliant

CONTACT DATA

Conlact arrangemend | 2h, 20
Conlact resstanca 100m max {ad 14 BYDC)
Contact marerial AgEniCa
Confact raling

{Res. load) . 164 2500NC
Max. zwilching voRage Z50vAC
M. swilching cumem 168
fax. mwilching power | 4000V

Mechanical andurance W type: 1 21 0Faes

W typed 1.5mm22WTF:
MO Jx 10%es, NG 1 x 100aes
[Resstve load, 15 an 95 aff)
W type(2.0mm =22 WTF(458): _
MO B 10%ars, MCE x 100 ars
[Resstve load, 15 an 9s aff)

Meotis: 1) The dala shown above an inital values

Z) For plasic saakd typa, tha verng-hok should b axcisad in

elacirical ondurancs sl

I Lange gap (W typa) products: the ambant temparalun of e
ralay s 40°C - TS0, (Whan used ak TH'C - B5 D, shap-doen
i T % Peep rad ) Sl ying ratiad volla g for 200ms
sty b engune Stable oOnneChion, Than feduce Lo and mainain
45 u5% of rabad vollaga )

CHARACTERISTICS

Insulation resistance

Elecinical endurance

1000ME at SOOVDC)

Between coil & cantacts | BOOCAAL 1min

Dislectric| patymen contacts setbs A000AAL Tmin
ST | Batween cpen comtacts | W type:2500VAC Tmin
Surge vollage (bebwaen ool & contacis) 10K {12050 pe=)
Opesrafe lime (at rami. vall.) . 20ms max.
Release e (2 nomi volt) 15ms max.
Hurridily 5% o B5% RH
Arnbient bemparatune =40°G 1o B5°C
Shack resisiance | Functianal SEmis’
Desstrucive SRlmis

Vibralion resistance: 10Hz b 55Hz 1. SmmDA
Tarminaticn PCE
Linit weight Approa. 19
Consiruction plﬁ;::;;dd

Mot 1] Thi dala shawn above are nilal valias

HOMGFA RELAY

SAFETY APPROVAL RATINGS

uL

Tl
cac

164 J50VAG Resistive al 85'C
1AHP 128WAC NOBIC 40'C
AEHP 2B02L0VAC, MO, 40 C
TWRE, 126WAC 40°C

164 IS0VAC Resislive i 85'C
164 I50VAC Resislive al BS'C

Modes: 1} A0 values unspaciied ane ai room emparaiune.
Z) Onlky typecal losds o Isbad above, Othor load specilicaiions
cian ke aviailabhe Upon raguest.

Cail paravar

W typed 1.5mm}: Apprax. BI0mW
W type{Z0mm): Apprax. 14W

IS0B0M1, IATF16849 | 15014001, 15045001, IECS QC 060000, ISCMIEC 27001 CERTIFIED

280

2024 Rew. 100
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COIL DATA al23c

W Type (1.5mm) W Type (2.0mm)
i Pick- Drog-oul|  Max i 3 Fick- Dra M. i

o EF R e U EE VER e i

. min. v RN mirn. WO

3 =240 | =016 33 M5 (1 10%) 3 =240 =015 3.3 Bu (1E10%)
B =400 | =028 65 3w (1E10%) B =4.00 =0.25 56 18 w (12 10%)
B =4 80 | =020 B8 45w (1E10%) ] =480 =0.30 6B 26w (1kA0%)
] =720 | =048 R 1070w (1 10%) ] . =720 . =0.45 . a8 . BE x (1210%)
1z =880 | =060 132 180« (12 10%) 1z - =880 - =0.680 . 13.2 . 102« (1 90%)
15 =120 | =076 16.6 280 x (1210%) 15 Z12.0 =0.75 18.6 VB0 % (1E10%)
18 =144 | =0.80 148 405 x (1E10%) 1@ - =144 - =0.80 . 19.8 . 200 x (1£710%)
u | . 19.2 - =1.20 . .4 - T30 (1E10%) 2 | =192 | =10 6.4 ' 410 x (1E10%)
a6 . =88 - =1.80 . 146 - 1820 (1 10%) a5 [ FEN - =1.80 . 0.6 . B8k (1210%)
48 =384 | =240 2B ZRBD x (1E10%) 48 =384 =240 528 | 1880 x (1110%)
&0 480 | =300 | gD | 4500 = (1E10%) & [ 48.0 . =3.00 . GE0 .25?'I:Ia-:|:'l:|:'ll:l'.$;-
110 . < B8 - =6.50 . 121.0 -151IIIxI:1i1D5h:- 114 . < HE.D . =550 . 11.0 .a;ns.ag.:ﬁ:mu,;.

Hobes: 1) Tha data showm abowa ana indilal valoes.
2} Maimum voltage refars o tha massmum solnge which relay ool could enduna im a short pericd of time.
3] I ook B et e Slakadd peoduct  paaTOiTRGnCD, DR ok ratied ol b0 ool
) For thi CO vars iom whose contact gap & 1.5 mmi2.0mm, the cparation wollage = 25% of raled soliage, the col nsisianos tolemno &
1+ 15%]).

ORDERING INFORMATION

|HF14ﬂFF-G;’ 024 -2Z|S W T G F |[(XXX)
Type

Coil voltage 3,5.6,9.12,15,18.24 36,48 60,110vDC

Contact arrangement 2H: 2 Form &  22: 2 Form ©

Construction 5: Plastic sealed  Mil: Flux proofed

Contact Gap W: Large contact gap

Contact material T: AgSnila

Contact plating G: Gold plated Hil: Mo gold plated

Insulation standard F: Class F Mil: Class F

Special code XX Customes special raquirement Mil: Standard

Modes: | Wa recommand s proofad tpas for @ ohaan arviranmant (fras from contaminalions e HiE, 503, MO, dust, o).
W supgast o choose plasic sealed bypes and validate i in real appication for am undoan envrcnmant jsith contamiralions B HE,
Iy Contact s recormmanded for sulable condition and speciloations P waler daaning or surlsco proooss & ek in aasembling rolays
o PCB.B0a, MOs, dusd, abio).
3 Thaiae are bwo spacfications ts W typa: 1.5mm contact gap and 2.0mm contact gap. The default W iypa & 1.5mm So plessa 239 tha
spacial coda “456)" wihen relaasing onder, | 2 0mm comacl gap s reguimnd.
41 Tha custcmar spacial reguinement axpress o5 spscal code allar evakalting by Hongla. a.g.4455) means comacl gap can reach 2.0mm.
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OUTLINE DIMEMSIONS, WIRING DIAGRAM AND PC EQARD LAYOUT

Wiring Diagram (Botiom view)

2 Form A 2 Form ©

'Jé_‘_
5
=

PCE Layout |Boctiom view)

2 Form A 2 Form O
am L M -
o e 1L FRES
oy _;__I_____.....]__
ol b -3 .
F : -

?'%(n \b;.\ t = . <

Ty 5 .

g g ETIEY:  pr s \Zege

Famark: 1] W casa of re iokeranos shosn in oullire dimension: cutbne dmensiom = Smim, odemnoe should ba 20 3mm; cutbneg dimansion
and = Smim, iebaran os should be 20, 3merc ouling Smengion =-5mm, ehkeranca shoukd ba 204mm.
2} Tha lokrance without indicaing for PCB lpout is abvays £01mm
33 Tha width ol tha gridding s 2.5mm.

2682

Uinit rmim
Outline Dimensions
2 Form A 2 Form C

U - BRFL - = oy
i
H
1 1

I l 1 u u U5 NEEES lerrnina ks u u

PR To T [T P
Bk rrina) | e 04 A2 lmrmna;
20
I | i
5 fa o
1 E]

-fAmm

TRF Originator:

TRF No. VDE0124-100 VER.1.1 Page 85 of 231 Lyns-tci Technology Guangdong Co., Ltd.




LYNS-TC? Report No.: LS2A25082503EGDEO1

ELECTRICAL DURAEILITY WIRING DIAGRAM

R simitive Resmilive

CHARACTERISTIC CURVES

ENDURANCE CURVE

Cpanaticns

Cumanifh)
Z2EOMAL rasisive lnsd'seibohing cument

Desclasmer

Tha spacificalion & for refamnos onke Soa % "Temeindlogy and Guidalines” for more informaton. Spachicalons submot bo chango with oul nofios.
We codild nol avaluale all the peformance and al the parameters for avery possible apploaton. Ths tha wser shoukd Be ina dght posilin o
i tha suilatlo product Tor (hisr can appication I hers & any Quary, ploasa contact Hongla for the ohnical Sendce. Howavar, i i the usars
respondbiity in debarming wihich product should be wsed only.

L Xiaman Hongla Ekciroacoustic Co., Lid All righis of Hengla ara resansaed
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5.5.7.2 Check of setting values P

5.5.7.2.1 Test P

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.

- In the 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

in p.u. L-N L-L *2)

nominal voltage Un 1 230,0vV 400V

Nominal frequency fa 1 50Hz 50Hz

a) name set of parameters (Parameter setup name 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
4§t % Excitation threshold Us> N/A N/A N/A N/A
8E g Delay time U> * 1) N/A N/A N/A N/A
2 § £ 2 | Excitation threshold U< N/A N/A N/A N/A
. é = ‘g 2 Delay time U< N/A N/A N/A N/A
I a" | Excitation threshold U<< N/A N/A N/A N/A
% g g § Delay time U<< N/A N/A N/A N/A
% E § Excitation threshold > N/A N/A N/A N/A
35 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 9 % . Delay time U>> N/A N/A N/A N/A
. g é § g § Excitation threshold U> N/A N/A N/A N/A
%% § g 2 Delay time U> * 1) N/A N/A N/A N/A
= % ® & | 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 f> 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 name in manual or software)
Excitation threshold U>> Over Volt 2 [V] -- 287,5 -
Delay time U>> OV2 Delay Time [ms] -- 100 --
Excitation threshold U> Over Volt 1 [V] -- 253,0 --
Delay time U> * 1) OV1 Delay Time [ms] *1) -- 100 *1) -
Excitation threshold U< Under Volt 1 [V] -- 184,0 --
% Delay time U< UV1 Delay Time [ms] -- 3000 --
E Excitation threshold U<< Under Volt 2 [V] -- 103,5 --
Delay time U<< UV2 Delay Time [ms] -- 300 --
Excitation threshold > Under Freg 1 [Hz] -- 51,5 -
Delay time f> UF1 Delay Time [ms] -- 100 --
Excitation threshold f< Over Freg 1 [HZ] -- 47,5 -
Delay time f< OF1 Delay Time [ms] -- 100 --
*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 N/A
correspond to those in Inverter of Table 36 of VDE 0124.
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 Pie >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]
UL1-E 219,4 0 50,00
UL2-E 230,9 -120 50,00
U L3-E 242,5 120 50,00

Measured values:

Phase

Voltage [Vac]

Phase angle [°]

Frequency [Hz]

UL1-E

UL2-E

UL3-E

Checking Voltage Reference Voltage Monitoring and Frequency Monitoring

Setting values:

Phase Voltage [Vac] Phase angle [°] Frequency [Hz]
UL1-E 0 0 50,00
UL2-E 230,9 150 50,00
UL3-E 230,9 -150 50,00

Measured values:

Phase

Voltage [Vac]

Phase angle [°]

Frequency [Hz]

U L1-E

UL2-E

U L3-E
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5.5.7.4 Voltage and frequency control P

5.5.7.4.1 Voltage and frequency control — Multi 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 RS485 port.

Assessment criterion:

- The permitted tolerance between setting value and trip value of the voltage may not exceed + 1% of Un.
- 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 MST-BIE5-2500 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 multi-phase <30kVA

Setting Value [V] | Time [ms] Setting Value [V] Time [ms]

Setting values of the NS protection: u>> 287,5 100

U< 184,0 3000 U<< 103,5 300

Operating time of the monitoring device:

MST-BIE5-2500

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] 183,2 183,2 183,4 288,2 288,3 ’ 288,6
L to N: Under voltage tU< (5.4): Over voltage tU>> (2.4):
Jump [start V to stop V] >200,1 —» <1794 <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] 3,035 3,039 ‘ 3,036 0,120 0,142 0,141
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] 103,3 103,2 103,4

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

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

Step size [V] >9,2

Step length [s] >0,500
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5.5.7.4 Voltage and frequency control P

5.5.7.4.1 Voltage and frequency control — Multi 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 RS485 port.

Assessment criterion:

- The permitted tolerance between setting value and trip value of the voltage may not exceed + 1% of Un.
- 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 MST-BIE5-2500 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 multi-phase <30kVA

Setting Value [V] | Time [ms] Setting Value [V] Time [ms]

Setting values of the NS protection: u>> 287,5 100

U< 184,0 3000 U<< 103,5 300

Operating time of the monitoring device:

MST-BIE5-2500

Limit [s] 0,300 <t <0,400
Measurement [s] 0,302 0,335 0,323

Under voltage AU<: L to N:

\|‘|‘||| 'I|‘|“\' \|‘||||‘| |||"‘|‘|I'W|‘||““‘IH||‘|H“||
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®A11/U@TRIONet3_1169[V]

I ll”"|‘ll”|‘||H“‘|MH|H“|| |\||H‘|Uml\|‘

x..m\Hl ||\..|||\H|\| HH“|\lul|||H“‘ll.il‘”““\
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=
.
0:25.00 0:26.00 0:27.00 0:28.00 0:23.00 [&] 0:30.00 0:31.00 [~ ]
[(m] A B AR
A i8] [s] 0:26.50958 0:29.54897 303938
@Al 1/UI@TRIONet3_1169 [V] 191.3853 187.5699 -3.815413
@Al 1/12@TRIONet3_1169 [A] 4.194868 0171911 -4.022956
@A 1/UI@TRIONet2_1169 [V] 0.198126 0.196219 -1.907e-3
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Under voltage AU<<: L to N:
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Over voltage AU>>: L to N:
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5.5.7.4 Voltage and frequency control

P

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

Settlng T disconnection U> [S]

600

Note:

in hardware and just power derated by software.

The test results of the MST-BIE5-2500 can be applied to other units in the product series directly, since it is identical

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] 465s

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] 248s
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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 P

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 RS485 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 MST-BIE5-2500 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 [HZz] Time [ms]
Setting values of the NS protection: f< 47,5 100
f> 51,5 100

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 [Hz] <0,025 <0,025
Step length [s] >0,4 >0,4
Limit [Hz] 47,50 +0,1% fn 51,50 +0,1% fa
Measurement [Hz] 47,47 47,48 47,47 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 [Hz] >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] 0,117 0,121 0,117 0,111 0,116 0,112
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Under frequency Af< (11.1):
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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 MST-BIE5-2500 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.

Picture of 5 last dated failure:

347004b Search \

addr version
reg43 reg44

add time 2024-11-17,10:25

Data Error Time

1840-1811
5150-5171
4750-4733
5150-5159
5150-5160

2530-2575 over voltage fault

under voltage fault
over Freq fault
under Freq fault
over Freq fault

over Freq fault

2024-11-17,10:38
2024-11-17,10:43
2024-11-17,10:45
2024-11-17,10:49
2024-11-17,10:54
2024-11-17,10:58
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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.

5.5.9.2 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 P
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

protection.

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

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 Islanding.p_rotection according to table 6 - Load imbalance (real, reactive load) for P

test condition A (PGU output = 100%)
Test conditions Frequency: 50 £1% fn

Un =230 £1%Un
Distortion factor of chokes <2%

Disconnection limit 2s (IEC 62116)
No Prcu " | Reactive Pac 2 Qac ¥ Prcu Vbe Qs Run on

[;/233 [% IoofagL in nfﬁﬁ‘iiﬁiu ngﬁ‘iiﬁiu " v 1 Pnng RETETE

rating] | 6.1.d) 1]
1 100 100 0 0 2500 51,2 1,01 784 Test A at BL
8 100 100 -5 -5 2500 51,2 1,02 324 Test A at IB
9 100 100 -5 0 2500 51,2 1,05 562 Test A at IB
10 100 100 -5 +5 2500 51,2 1,08 194 Test A at IB
13 100 100 0 -5 2500 51,2 0,99 182 Test A at IB
14 100 100 0 +5 2500 51,2 1,03 303 Test A at IB
17 100 100 +5 -5 2500 51,2 0,95 295 Test A at IB
18 100 100 +5 0 2500 51,2 0,96 280 Test A at IB
19 100 100 +5 +5 2500 51,2 0,98 217 Test A at IB

Parameter at 0% L=67,39 mH R=21,16 Q C=150,51 uF
Iac [A] 0,078

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power
Y Ppgu: 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 ©)

PGU input voltage ® = 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.

) Based on PGU rated input operating range. For example, If range is between X volts and Y volts, 75 % of range
=X+ 0,75 % (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 energy storage system is tested according to the battery's rated input voltage of 51.2V.)

The test results of the MST-BIE5-2500 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 at Pac 0% & Qac 0%

A
v‘v\‘v‘v‘f‘mwv\m‘v“m "u*c"f'” I

500ms. aooms “300ms 200ms 100ms 0131 +100ms +200ms. +300ms ~4a0ms BY ‘200ms i
LY A B (O]
i u] 5] 0:12.7303696 0:13.5151411 0.7847716
*Al1/U1@TRIONet3_1169 [V] 203.0652 -144.6152 -347.6804
*Al 1/U2@TRIONet3_1169 [V] -3.391266 9.775e-3 3.401041
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5.5.10.3 Islanding protection 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%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] \Yi [1] Time Re-marksS)

PGU | [% of Quin | nominal | nominal] [ms] e-marks

rating] 6.1.91] ]
26 66 66 0 -5 1600 51,2 0,96 107 TestB at IB
27 66 66 0 -4 1600 51,2 0,97 116 TestB at IB
28 66 66 0 -3 1600 51,2 0,98 126 TestB at IB
29 66 66 0 -2 1600 51,2 0,98 130 TestB at IB
30 66 66 0 -1 1600 51,2 0,99 157 TestB at IB
31 66 66 0 0 1600 51,2 1,00 548 Test B at BL
32 66 66 0 1 1600 51,2 1,01 169 TestB at IB
33 66 66 0 2 1600 51,2 1,02 156 TestB at IB
34 66 66 0 3 1600 51,2 1,03 139 TestB at IB
35 66 66 0 4 1600 51,2 1,03 138 TestB at IB
36 66 66 0 5 1600 51,2 1,04 127 TestB at IB

Parameter at 0% L=105,29mH R= 33,06 Q C=96,32 uF
Iac Y[A] 0,020

Note:
RLC is adjusted to min. +/-1% of the inverter rated output power
" 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.
%) 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 8 = 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 energy storage system is tested according to the battery's rated input voltage of 51.2V.)
The test results of the MST-BIE5-2500 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:

Disconnection time at Pac 0% and Qac 0%

Al LULETRIONSt 1163 [V] »Al

i

{

1U2@TRIONst3_1169 V]

LUt
(M 1/UL@TRIONet3_1163)

I

L]

|

" Sooms oo T ] Sooms ooms 53 “iooms “300ms T 5o “a0oms ool
[ A B i
] [s) T.8847877 8.4330110 0.5482234
#Al 1/UL@TRIONet3_1169 [V] 293.3612 119.6868 -173.6744
-3.387213 -0.613928 2.773285

*Al 1/U2@TRIONet3_1169 [V]
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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 2 Qac ¥ Prcu Vbe Qs Run on

[;/&g [% E‘a& in niifiiﬁgu nmig;u " v Ul Pnn;? Re-marks?)

rating] | 6.1.91]
22 33 33 0 -5 800 51,2 0,96 79 TestC atIB
23 33 33 0 -4 800 51,2 0,96 89 TestC atIB
24 33 33 0 -3 800 51,2 0,97 100 TestC atIB
25 33 33 0 -2 800 51,2 0,98 113 TestC atIB
26 33 33 0 -1 800 51,2 0,99 134 TestC atIB
3 33 33 0 0 800 51,2 1,00 224 Test C at BL
27 33 33 0 1 800 51,2 1,01 141 TestC atIB
28 33 33 0 2 800 51,2 1,02 125 TestC atIB
29 33 33 0 3 800 51,2 1,02 125 TestC atIB
30 33 33 0 4 800 51,2 1,03 117 TestC at IB
31 33 33 0 5 800 51,2 1,00 98 TestC atIB

Parameter at 0% L=210,59 mH R=66,13 Q C=48,16 pF
lac “[A] 0,096

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power
) Ppgu: 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.

%) 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 C:

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

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

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

) 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 energy storage system is tested according to the battery's rated input voltage of 51.2V.)

The test results of the MST-BIE5-2500 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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. . . o o
Disconnection time at Pac 0% and Qac 0%
(Al 1JULETRIONet3_1169) {T) 200V v
e
250me 200ms 150me 100y S07ms. 0161 +50ms +100ms [=] +150ms. “200ms ‘50ms/i6] 7
LY A B (3]
I [s) 0:15.9954402 0:16.2194473 0.2240071
#AI1/UL@TRIONet3_1169 [V] -290.4592 327.7669 618.2261
#AI 1/U2@TRIONet3_1169 [V] -3.386021 0441313 3.827334
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5.6.2. Connecting conditions and synchronisation P
Test: MST-BIE5-2500
fist Reset time: Limit:

Connecting conditions for frequencies:

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

b) 247,55Hz 61s 260s

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

d) <50,05Hz 61s 260s

Connecting conditions for voltages:

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

f) 286% 61s 260s

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

h) <109% 64s 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 MST-BIE5-2500 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 108 of 231 Lyns-tci Technology Guangdong Co., Ltd.



LYNS-,'C.° Report No.: LS2A25082503EGDEO1

Connecting conditions for frequencies: 47,55Hz
3000 51.00
221s
5500 50.50
2000
49.50
N
1500 4900 I,
= Z
E 1000 4850 §
o 3
o
£00 48.00 Iig
47.50
0
47.00
-500
589 46.50
-1000 46.00
0 100 200 300 400 500 600 700 800 900 1000
Time[s]
PW] ====-= P_limit[W] Frequency[Hz]
Connecting conditions for frequencies: 50,05Hz
3000 54.00
2500 —— 2350
53.00
2000
52.50
N
1500 52.00 I,
= z
E 1000 5150 §
o >
O
500 51.00 E
50.50
0
 —— 50.00
-500
260s 49.50
-1000 49.00
0O 100 200 300 400 500 600 700 800 900 1000 1100 1200
Time[s]
PW] ===== P_limit[W] Frequency[Hz]
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Connecting conditions for voltages: 86%Un
3000 250.00
2500 = 240.00
160s .
2000 230.00
1500 220.00
=)
= 1]
=, 1000 21000 @
- s
500 20000 =
0 190.00
221s
-500 180.00
-1000 170.00
0 100 200 300 400 500 600 700 800 900 1000
Time[s]
PW] ===== P_limit[W] Voltage[V]
Connecting conditions for voltages: 109%Un
3000 270
2500
260
2000
250
1500
=)
= 1]
=, 1000 240
- s
500 =
230
0
220
-500
250s
-1000 210
0 100 200 300 400 500 600 700 800 900 1000
Time[s]
PW] ===== P_limit[W] Voltage[V]
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5.7 Evidence of Pay e -Control

5.71 General N/A

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.

Jrjmnm I"-PA\.I'_ E &

3 1870

Aufzeich-
nung

-

i lo

Ppyve
} 57.21b)
I Regler Simulation
Last EZE °——J
1,067

5.7.2.4 b)  E— 1,000

Lastsprung

57213) | I | | —
Primarenergie 0 3 10 fins
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 PavEe is activated at = 60% Pre. 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
Pave = 60% P 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 10, 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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LYNS-TC:

5.7.21 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:e with a tolerance of -2%.
b) Attime t0, the primary energy supply has to be increased by leaps and bounds so that the EZE can provide
the nominal output.
c) 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 MST-BIE5-2500 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.

5.7.21 Test a): Primary energy supply jump N/A
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]
5.7.21 Test b): Loss of load N/A
Pload Psum before disconnect the | Psuwm after disconnect the response time
W] load load [s]
(W] [W]

Note:

Poc: setting value of the primary supply power
Psum: active power at the meter position
Pioaq: setting value of the load power

TRF No. VDE0124-100 VER.1.1
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Datasheet of the meter:

Diagram: Test a): Primary energy supply jump

Diagram: Test b): Loss of load

5.7.2.2 Test disconnection function N/A

Test: Psum before energy jump Required energy jump Disconnection time

W] 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*Pav.e— 1,067*Pave t<10s +0,2s
c) 1,067*Pave— 1,670*Pave 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)

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. VNnom
u1lu1,nom u2lu2,nom u3/u3,nom Pu1 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°
2.3,24,33,34 |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. VNnom
u1/u1,nom u2/u2,nom u31u3,nom Pu1 Pu2 Pu3
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 | 1,05+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, [
- w— Q= Typ 2. 1-, 2- und 3-polige Fehler
R
: L. 1,15 |
100 ms //
1,0
088 VA
/!
05
0,15}
//
5 015 05 10 15 2,0 25 s0 // 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
MST-BIE5-2500
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 Q
1 0,1510 0,25 A for 0,15 1 Oto+0,1| Symmetric 0,391 -- 1.1
20,150
p 0,2t0 0,6 0,629 -- 1.2
D11 for 0,25 1 Asymmetric 0,714 - 1.3
20,500 | 0,2t00,6 (fr;ps?otn?grs)_ 0,641 - 14
D22 1 0,707 -- 1.5
2 |050t00,60| A for 0,50 1 Max. Symmetric 0,782 9,960 2.1
=15 021006 | OV 0,837 | 9,985 2.2
/ ’ '~ | excited** ’ ’
D1" for 0,60 1 Asymmetric 0,861 9,935 23
22,000 | 0,2t00,6 (frg}%?otn?gg_ 0729 | 9,925 2.4
3 |0,50t00,60 A for 0,50 1 Max. Symmetric 0,850 9,952 3.1
=1 ’/500 021006 | 0%, 0,929 | 9,869 3.2
D11 for 0,60 1 Asymmetric 0,820 9,913 3.3
22,000 | 021006 ‘f{;ﬁ;’}oﬁn?gg' 0,940 | 9,904 3.4
4 |0,851t00,90 A =>60,000 1 Oto+0,1| Symmetric 0,067 -- 4.1
0,2t0 0,6 0,060 - 4.2
D11 1 Asymmetric 0,049 -- 4.3
0,2100,6 (tprgfs'}o’;n?gg' 0,049 N 44
5 |1,20t01,25| A 20,100 1 0to+0,1| Symmetric 0,771 -- 5.1
0,2t0 0,6 0,881 -- 5.2
D1Y 1 Asymmetric 0,069 -- 53
0,210 0,6 (’E;g-nri;otrr?grs)- 0,119 - 5.4
D22 1 0,785 -- 5.5
6 |1,15t01,20| A 25,000 1 0to+0,1| Symmetric 0,889 -- 6.1
0,2t0 0,6 0,733 -- 6.2
D1Y 1 Asymmetric 0,063 -- 6.3
021006 Fanstormen | 0060 | - 6.4
7 |1,10t01,15| A 260,000 1 0to+0,1| Symmetric 0,064 - 71
0,2t0 0,6 0,064 - 7.2
D11 1 Asymmetric 0,049 - 7.3
021008 amsforman | 0048 | - 7.4
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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 < 1,1Uy), 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:
¢ 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.
¢ 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 MST-BIE5-2500 can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.

wkn
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5.8.3 For PGUs Type 2 and storage systems — no load P

MST-BIE5-2500
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5.8.3 For PGUs Type 2 and storage systems — no load P
MST-BIE5-2500
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5.8.3 For PGUs Type 2 and storage systems — no load P
MST-BIE5-2500
5.3
S
T T Cre e e PR8I A e gaet MERI AT
o MHW») A e e e )
5.5
S
| AN e NNMIII||l||0lMNN1HNlllMlﬂlllﬂlMlliHil!|1Hl'!li!ll“!I{HMHN mmumm|1uu.quu.mummmmmn Nlﬂllﬂlmll!ni.l!!(N!l.!l!!III!H!I!MHH!!.1N{l!ll!ll!lll!llMll}I1|lHiilMIOIINNlllilﬂlﬂl\lﬂl?lﬂiilﬂl|0lMWI HI!IIMNI|1NMlliHil!lﬂlmmlﬂﬂlil
I o ltllwl}lﬂl‘lﬂlillll L A YOS

TRF No. VDE0124-100 VER.1.1

Page 124 of 231

TRF Originator:

Lyns-tci Technology Guangdong Co., Ltd.




LYNS-TCF Report No.: LS2A25082503EGDEO1

5.8.3 For PGUs Type 2 and storage systems — no load P

MST-BIE5-2500
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
1.1
Condition
- - Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 1,1
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) -- -- hh:mm:ss.f 18:12:07
3 Fault type (phase) -- -- - A
4 Setting voltage depth Line to line - p.u 0,15
5 Setting dip duration - -- 150
General 6 Point of fault entry Total -- ms 19769
Info. 7 Point of fault clearance Total - ms 19921
8 Fault duration in empty Total ~ ms 152
load test
9 Total (Phase 1) 0,149
Total (Phase 2
10 Voltage depth/heightin | Eph 3; t+100ms to t2 o 0,149
ota ase -u.
11 empty load test i 1-10s to t1 0,150
12 ositive 0.149
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. t1'52%€;;0 u- p.u. 0,995
Before dip
<t1 17 . Total 0,994
Active power t1-10s to t1 p.u.
18 Pos. 0,994
19 . Total 0,015
Reactive power t1-10s to t1 p.u.
20 Pos. 0,002
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 0,149
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,149
24 Phase 3 0,150
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. -
During dip
t to 12 27 Phase 3 0,014
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u -
30 Phase 3 0,013
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. 0,998
35 Phase 3 0,999
36 . Total 0,994
Active power t2+3s to t2+10s p.u
. 37 Pos. 0,994
After dip
> t2 38 Active power rising time Total -- s 0,391
39 . Total 0,016
Reactive power t2+3s to t2+10s p.u
40 Pos. 0,002
41 Reactive power rising time total - s --
PGU does not disconnect
42 from grid till 60s after fault - {2 o 12+60s Yes/No Yes
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For PGUs Type 2 and storage systems

P

MST-BIE5-2500

- U

foa0000

HHURHHAS S

CET T I e

AU A RS RS e
LTI R

RS O A MR
R R R T TR

________________________________________________________ e

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




LYNS-TC? Report No.: LS2A25082503EGDEO1

5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
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[(m] A B Delta
Time [s] 0:19.941000 0:20.332272 0391272
@ U1_tRMS_rc@2-phase Grid [V] 229.8998 229.7155 -0.184341
@ U2_tRMS_rc@3-phase Grid [V] 277.1249 2295731 2.448212
® U3_tRMS_rc@3-phase Grid [V] 227.9626 220.8534 1.900757

P3_t_rc@3-phase Grid [W] -30.25749 2241227 2371485
®Q2_fund_rc@3-phase Grid [var] 126.5787 7.665636 -118.9130
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5.8.3

For PGUs Type 2 and storage systems

P

MST-BIE5-2500

1.2
Condition Measured value
ltem No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 1,2
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) - -- hh:mm:ss.f 18:21:41
3 Fault type (phase) - - -- A
4 Setting voltage depth Line to line -- p.u. 0,15
5 Setting dip duration - -- 150
General 6 Point of fault entry Total -- ms 27949
Info. 7 Point of fault clearance Total - ms 28100
Fault duration in empty
8 load test Total - ms 151
9 Total (Phase 1) 0,149
Total (Phase 2
10 Voltage depthvheightin | Eph 3; t+100ms to 2 " 0,149
ota ase U
11 empty load test i t1-10s to t1 0,150
12 Positive 0.149
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 1,000
16 Current Pos. 11-500ms to t1- p.u. 0,298
. 100ms
Before dip
<t1 17 ) Total 0,298
Active power t1-10s to t1 p.u.
18 Pos. 0,298
19 Total 0,010
Reactive power t1-10s to t1 p.u.
20 Pos. 0,003
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 0,149
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,149
24 Phase 3 0,150
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. -
During dip
t1 to t2 27 Phase 3 0,013
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,013
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. 0,998
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 0,629
39 Reactive power Total t2+3s to t2+10s p.u. 0,010
40 Pos. 0,003
41 Reactive power rising time total -- S -
PGU does not disconnect
42 from grid till 60s after fault - {2 1o 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P

MST-BIE5-2500
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@ U2_tRMS_rc@32-phase Grid [V] 2184716 2295745 11.10284
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P3_t_rc@3-phase Grid [W] 3362145 7194241 753.0455
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5.8.3

For PGUs Type 2 and storage systems

P

MST-BIE5-2500

1.3
Condition
Measured value
ltem No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 1,3
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) - - hh:mm:ss.f 10:51:53
3 Fault type (phase) - - -- D1
4 Setting voltage depth Line to line -- p.u. 0,15
5 Setting dip duration - - 150
General 6 Point of fault entry Total - ms 16120
Info. 7 Point of fault clearance Total - ms 16270
8 Fault duration in empty Total _ ms 150
load test
9 Total (Phase 1) 0,619
Total (Phase 2
10 Voltage depitheightin | Eph 3; H+100ms 12 " 0,149
ota ase U
11 empty load test b t1-10s to t1 0,619
12 Positive 0,427
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. t1-500ms fo t1- p.u. 1,001
] 100ms
Before dip
<t1 17 ) Total 1,000
Active power t1-10s to t1 p.u.
18 Pos. 1,000
19 ) Total 0,041
Reactive power t1-10s to t1 p.u.
20 Pos. 0,008
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 0,619
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,149
24 Phase 3 0,619
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to t2 27 Phase 3 0,041
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,040
31 . Total t1+100ms to t2- 0,002
Active power p.u.
32 Pos. 20ms 0,002
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
36 Total 1,000
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 1 ,000
> 12 38 Active power rising time Total -- S 0,714
39 Reactive power Total t2+3s to t2+10s p.u. 0,042
40 Pos. 0,009
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault - 12 1o 12+60s Yes/No Yes
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@ U2_tRMS_rc@32-phase Grid [V] 227.0959 229.7126 2616623
P3_t_rc@2-phase Grid [W] -28.28472 2444.146 2472431
®Q3_fund_rc@3-phase Crid [var] 132.2605 -11.54439 -143.8049
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
14
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 1,4
1 Date - - yyyy.mm.dd 2025/9/13
2 Time (start of test) - - hh:mm:ss.f 10:56:23
3 Fault type (phase) -- -- - D1
4 Setting voltage depth Line to line -- p.u. 0,15
5 Setting dip duration - -- 150
General 6 Point of fault entry Total - ms 36693
Info. 7 Point of fault clearance Total - ms 36843
8 Fault duration in empty Total _ ms 150
load test
9 Total (Phase 1) 0,619
Total (Phase 2
10 Voliage depthvheightin | Eph 3; t1+100ms to 12 y 0,149
ota ase -U.
11 empty load test " t1-10s to t1 0,620
12 Positive 0,356
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. t '5(1%%‘;;0 u- b.u. 0,299
Before dip
<t1 17 ) Total 0,299
Active power t1-10s to t1 p.u.
18 Pos. 0,299
19 Total 0,013
Reactive power t1-10s to t1 p.u.
20 Pos. 0,002
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 0,619
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,149
24 Phase 3 0,620
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. --
During dip
t1 to 2 27 Phase 3 0,039
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,040
31 . Total t1+100ms to t2- 0,002
Active power p.u.
32 Pos. 20ms 0,002
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
36 Total 0,299
Active power t2+3s to t2+10s p.u.
37 Pos. 0,299
38 Active power rising time Total - s 0,641
39 Total 0,013
Reactive power t2+3s to t2+10s p.u.
40 Pos. 0,002
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
MST-BIE5-2500
1.5
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 1,5
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) -- - hh:mm:ss.f 14:56:47
3 Fault type (phase) -- -- - D2
4 Setting voltage depth Line to line -- p.u. 0,15
5 Setting dip duration - -- 150
General 6 Point of fault entry Total -- ms 14873
Info. 7 Point of fault clearance Total - ms 15024
8 Fault duration in empty Total _ ms 151
load test
9 Total (Phase 1) 0,619
Total (Phase 2
10 Volage depthvheightin | Eph 3; t1+100ms to 12 y 0,147
ota ase U
11 empty load test " t1-10s to t1 0,620
12 Positive 0427
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u 0,997
15 Phase 3 1,000
16 Current Pos. t1-500ms fo t1- b.u. 1,003
) 100ms
Before dip
<t1 17 Total 1,000
Active power t1-10s to t1 p.u.
18 Pos. 1,000
19 . Total 0,058
Reactive power t1-10s to t1 p.u.
20 Pos. 0,009
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 0,619
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,147
24 Phase 3 0,620
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u 0,015
During dip
1 1o 12 27 Phase 3 -
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u 0,043
30 Phase 3 -
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. 0,997
35 Phase 3 1,000
36 ) Total 1,000
Active power t2+3s to t2+10s p.u
37 Pos. 1,000
38 Active power rising time Total - s 0,707
39 Reactive power Total t2+3s to t2+10s p.u. 0,058
40 Pos. 0,009
41 Reactive power rising time total - s --
PGU does not disconnect
42 from grid till 60s after fault - {2 0 12+60s Yes/No Yes
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P

MST-BIE5-2500

21
Condition
Measured value
ltem No. Parameter Phase ref. Time ref. unit
0 Test number - - - 21
1 Date - - yyyy.mm.dd 2025/11/22
2 Time (start of test) - - hh:mm:ss.f 15:21:36
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 10065
Info. 7 Point of fault clearance Total - ms 11665
8 Fault duration in empty Total _ ms 1600
load test
9 Total (Phase 1) 0,496
Total (Phase 2
10 Voltage depthvheightin | —— Eph 3; t1+100ms to 12 y 0,496
ota ase -u.
11 empty load test P.t. t1-10s to t1 0,496
ositive
12 sequence 0,49
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 1,000
15 Phase 3 1,003
16 Current Pos. t1-500ms fo t1- p.u. 0,993
. 100ms
Before dip
<t1 17 ] Total 0,946
Active power t1-10s to t1 p.u.
18 Pos. 0,944
19 . Total 0,316
Reactive power t1-10s to t1 p.u.
20 Pos. 0,315
21 Coso Total t1-10s to t1 -- 0,949
22 Phase 1 0,496
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,496
24 Phase 3 0,496
25 Phase 1 0,008
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to 12 27 Phase 3 -
28 Phase 1 0,009
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 -
31 . Total t1+100ms to t2- 0,004
Active power p.u.
32 Pos. 20ms 0,004
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 1,003
36 Total 0,960
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,955
> 12 38 Active power rising time Total -- s 0,782
39 Reactive power Total t2+3s to t2+10s p.u. 0,262
40 Pos. 0,261
41 Reactive power rising time total -- s 9,960
PGU does not disconnect
42 from grid till 60s after fault - {210 12+60s Yes/No Yes
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MST-BIE5-2500
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
2.2
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 2,2
1 Date - - yyyy.mm.dd 2025/11/22
2 Time (start of test) -- -- hh:mm:ss.f 15:29:35
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 14068
Info. 7 Point of fault clearance Total - ms 15667
8 Fault duration in empty Total ~ ms 1599
load test
9 Total (Phase 1) 0,500
Total (Phase 2
10 Voliage depthvheightin | ——— Eph 3; H+100ms to 2 g 0,500
ota ase U
11 empty load test i t1-10s to t1 0,500
ositive
12 sequence 0,500
13 Phase 1 1,003
14 Voltage Phase 2 t1-10s to t1 p.u 1,000
15 Phase 3 0,998
16 Current Pos. 11-500ms fo t1- b.u. 0,296
. 100ms
Before dip
<t1 17 ) Total 0,294
Active power t1-10s to t1 p.u.
18 Pos. 0,294
19 ) Total 0,316
Reactive power t1-10s to t1 p.u.
20 Pos. 0,316
21 Coso Total t1-10s to t1 -- 0,680
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 0,008
26 Line current Phase 2 t1+60ms p.u --
During dip
1 1o 12 27 Phase 3 --
28 Phase 1 0,027
29 Line current Phase 2 t1+100ms p.u --
30 Phase 3 --
31 . Total t1+100ms to t2- 0,004
Active power p.u
32 Pos. 20ms 0,004
33 Phase 1 1,004
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,002
35 Phase 3 1,000
36 ) Total 0,293
Active power t2+3s to t2+10s p.u
After dlp 37 Pos. 0,293
> 12 38 Active power rising time Total - s 0,837
39 Reactive power Total t2+3s to t2+10s p.u. 0,282
40 Pos. 0,282
41 Reactive power rising time total - s 9,985
PGU does not disconnect
42 from grid till 60s after fault - {2 1o 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
23
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 2,3
1 Date - - yyyy.mm.dd 2025/11/22
2 Time (start of test) - - hh:mm:ss.f 15:59:35
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 13073
Info. 7 Point of fault clearance Total - ms 14671
8 Fault duration in empty Total _ ms 1598
load test
9 Total (Phase 1) 0,757
Total (Phase 2
10 Voltage depthvheightin | —— Eph 3; 1+100ms to 12 o 0,496
ota ase -U.
11 empty load test e t1-10s to t1 0,757
ositive
12 sequence 0.667
13 Phase 1 1,004
14 Voltage Phase 2 t1-10s to t1 p.u 1,000
15 Phase 3 1,000
16 Current Pos. 11-500ms fo t1- p.u. 0,992
. 100ms
Before dip
<t1 17 ) Total 0,944
Active power t1-10s to t1 p.u.
18 Pos. 0,944
19 Total 0,329
Reactive power t1-10s to t1 p.u.
20 Pos. 0,327
21 Coso Total t1-10s to t1 -- 0,944
22 Phase 1 0,757
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,496
24 Phase 3 0,757
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to t2 27 Phase 3 0,017
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u --
30 Phase 3 0,015
31 . Total t1+100ms to t2- 0,009
Active power p.u.
32 Pos. 20ms 0,008
33 Phase 1 1,004
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 0,999
36 Total 0,960
Active power t2+3s to t2+10s p.u.
. 37 Pos. 0,958
After dip
> t2 38 Active power rising time Total - s 0,861
39 Total 0,276
Reactive power t2+3s to t2+10s p.u.
40 Pos. 0,274
41 Reactive power rising time total - s 9,935
PGU does not disconnect
42 from grid till 60s after fault - {2 10 12+60s Yes /No Yes
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24
Condition
Measured value
ltem No. Parameter Phase ref. Time ref. unit
0 Test number - - - 2,4
1 Date - - yyyy.mm.dd 2025/11/22
2 Time (start of test) - - hh:mm:ss.f 16:51:30
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 13123
Info. 7 Point of fault clearance Total - ms 14719
Fault duration in empty
8 load test Total -- ms 1596
9 Total (Phase 1) 0,760
Total (Phase 2
10 Voltage depthheightin | Eph 3; t+100ms to 2 ” 0,500
ota ase -u.
11 empty load test i t1-10s to t1 0,760
12 Positive 0,668
sequence
13 Phase 1 0,998
14 Voltage Phase 2 t1-10s to t1 p.u. 1,002
15 Phase 3 0,999
16 Current Pos. 11-500ms fo t1- p.u. 0,296
. 100ms
Before dip
<t1 17 . Total 0,294
Active power t1-10s to t1 p.u.
18 Pos. 0,294
19 Total 0,316
Reactive power t1-10s to t1 p.u.
20 Pos. 0,316
21 Coso Total t1-10s to t1 -- 0,681
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
t1 to t2 27 Phase 3 0,028
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,015
31 . Total t1+100ms to t2- 0,009
Active power p.u.
32 Pos. 20ms 0,009
33 Phase 1 1,004
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,001
35 Phase 3 1,000
36 Total 0,294
Active power t2+3s to t2+10s p.u.
After dip 37 Pos. 0,294
>12 38 Active power rising time Total -- s 0,729
39 Reactive power Total t2+3s to t2+10s p.u. 0,294
40 Pos. 0,294
41 Reactive power rising time total - s 9,925
PGU does not disconnect
42 from grid till 60s after fault - 1210 12+60s ves/No ves
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3.1
Condition
Measured value
ltem No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 3,1
1 Date - - yyyy.mm.dd 2025/11/22
2 Time (start of test) - - hh:mm:ss.f 16:11:30
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 7467
Info. 7 Point of fault clearance Total - ms 9067
8 Fault duration in empty Total _ ms 1600
load test
9 Total (Phase 1) 0,496
Total (Phase 2
10 Voltage depthvheightin | —— Eph 3; t1+100ms to 12 y 0,496
ota ase -u.
11 empty load test P.t. t1-10s to t1 0,496
ositive
12 sequence 0,49
13 Phase 1 1,004
14 Voltage Phase 2 t1-10s to t1 p.u. 1,000
15 Phase 3 0,999
16 Current Pos. t1-500ms fo t1- p.u. 0,993
. 100ms
Before dip
<t1 17 Total 0,946
Active power t1-10s to t1 p.u.
18 Pos. 0,946
19 . Total -0,312
Reactive power t1-10s to t1 p.u.
20 Pos. -0,312
21 Coso Total t1-10s to t1 -- 0,950
22 Phase 1 0,496
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,496
24 Phase 3 0,496
25 Phase 1 0,008
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to 12 27 Phase 3 -
28 Phase 1 0,009
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 -
31 . Total t1+100ms to t2- 0,004
Active power p.u.
32 Pos. 20ms 0,004
33 Phase 1 1,004
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 0,999
36 Total 0,961
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,961
> 12 38 Active power rising time Total -- s 0,850
39 Reactive power Total t2+3s to t2+10s p.u. -0,258
40 Pos. -0,256
41 Reactive power rising time total -- s 9,952
PGU does not disconnect
42 from grid till 60s after fault - {210 12+60s Yes/No Yes

TRF No. VDE0124-100 VER.1.1

Page 158 of 231

TRF Originator:

Lyns-tci Technology Guangdong Co., Ltd.




LYNS-TC? Report No.: LS2A25082503EGDEO1

5.8.3 For PGUs Type 2 and storage systems P

MST-BIE5-2500

®U_GRID_R[V] ®U_GRID_S[V] ®U_GRID_T[V]

1000

B e B e B

008,00 00800 010,00 1200 1400 [ > ]

®LI-L2[V] @L2-LI[V] @L3-L1[V]

000 - - mmmmmm e e
2000
008,00 (7257 00800 010,00 1200 1400 [> ]
@ UL_tRMS_rc@AC_GRID [V] @ U2_tRMS_rc@AC_GRID [V] @ U3_tRMS_re@AC_GRID [V] ®U_fund_SYM:_rc @AC_GRID [V]
500
R e L e B i e
E I B e e e s e N e B,
T e E TR e e E L R R EE R SEERREEEEEEEERE
0
0:06.00 L] 0:08.00 01000 01200 01200 o
®11_tRMS_re@AC_GRID [A]
F R e e e e e R REE EEEEEEEEEEEEE
F e B B R R
e e T e R

0:06.00 0:08.00 0:10.00 0:12.00 0:14.00 [ > ]

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 159 of 231 Lyns-tci Technology Guangdong Co., Ltd.




LYNS-TC? Report No.: LS2A25082503EGDEO1

5.8.3 For PGUs Type 2 and storage systems P
=
5
T R e R R e B e e TR
El
B R AR S R R R R EEEEEEEEEEEEEEEE
=
H
125 EE bk ARl bbbl SR bbbl R ] st bbb bbbk R bbby
o
E
.
)
a
H
E
]
=
g
=
B
*
=
a
&
&
o
=
-]
=
3
.
B
g e s
£l
[ s R R B B B e e s LR PR P PEEEEPREEPPREERE
g
T = T e T N S A S e ..,
o
2
.
T
2
T (N I — ]
o e e B Ry &
2
5 —
B R e R L B R L T EE RS o
o
.
0:06.00 0:08.00 0:10.00 0:12.00
(] n 5 AR
R ] [s] 0:13.557346 0:13.638150 0.080804
® U1_tRMS_rc@AC_GRID [V] 230.9986 231.0059 7.263e-3
@ U2_tRMS_rc@AC_GRID [V] 229.9342 2299369 271623
@ U3_tRMS_rc@AC_GRID [V] 229.8778 2298838 55513
@ P1_t_rc@AC_GRID [W] 2420.298 2421.593 1294972
® Q1_fund_rc@AC_GRID [var] -565.3704 -564.1703 1200012
)
a
B 2825 e B R B R EEEEEEEEEEEES
E
B R T - R
=
H
2 R B B R B | B R LR T D B CEE TR R e T L EE R EETE
o
3
.
=
a
R R e B e P | B R R B B
E}
B T R R T R B R | B e B R R R R
=
H
L R B E R e Ll E - -
o
3
.
=
s
R I EEH i
£l
I v R R rr BT | B e B R it
=
H
-1 R e e ., I Y M HH - - - =
m
3
.
E
L e E i R B 1 e
El
L R R e L | S E R R B L TP R TP TP e
g
T -2 R R | R A Il
a
.
T
2
s - eroeo—m— 4 - - f———— R
e (r ---------------------------------------------------------------------------------------------------------
2
£ I
L R Rt SRR R bbbk Bl | R bbbl R R
(=4
.
0:07.00 0.08.00 o.c TP [ = XS [ ]
W : 0 A
el [s] 9.087427 9.937438 0.850011
@ U1_tRMS_rc@AC_GRID [V] 217.7807 2310138 13.23305
@ U2_tRMS_rc@AC_GRID [V] 2219017 2299353 8.033554
® U3_tRMS_rc@AC_GRID [V] 217.8390 229.8802 12.04115
@ P1_t_rc@AC_GRID [W] -54,16672 2442922 2497.089
® Q1_fund_rc@AC_GRID [var] -11.86715 -182.0865 -170.2193

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 160 of 231 Lyns-tci Technology Guangdong Co., Ltd.



LYNS-TC:

Report No.: LS2A25082503EGDEO1

5.8.3 For PGUs Type 2 and storage systems

MST-BIE5-2500

< GRID [V]

...GRID [V]® UL_tRMS

...GRID [V] @ U2_tRMS

..GRID [W] ® U3_tRMS.

..ID [var] ®P1_t_rc@

® Q1 _fund_.

[m]

A i8] [=]

® U1_tRMS_rc@AC_GRID [V]
@ U2_tRMS_rc@AC_GRID [V]
@ U3_tRMS_rc@AC_GRID [V]
®P1_t_rc@AC_GRID [W]

@ Q1_fund_rc@AC_GRID [var]

9.087427
217.7807
2219017
217.8390

-54.16672

-11.86715

B HR
0:19.039380 9951953
2309819 13.20114
229.9356 8.033890
229.8826 12.04353
2376.561 2430.728
-736.1383 -T24.2712

TRF No. VDE0124-100 VER.1.1

Page 161 of 231

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




LYNS-TC:

Report No.: LS2A25082503EGDEO1

5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
3.2
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 3,2
1 Date - - yyyy.mm.dd 2025/11/22
2 Time (start of test) -- -- hh:mm:ss.f 17:11:35
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 91712
Info. 7 Point of fault clearance Total - ms 93312
8 Fault duration in empty Total ~ ms 1600
load test
9 Total (Phase 1) 0,500
Total (Phase 2
10 Voliage depthvheightin | ——— Eph 3; t1+100ms to 12 y 0,500
ota ase U
11 empty load test . t1-10s to t1 0,500
ositive
12 sequence 0,500
13 Phase 1 0,998
14 Voltage Phase 2 t1-10s to t1 p.u 0,999
15 Phase 3 1,000
16 Current Pos. 11-500ms fo t1- b.u. 0,286
. 100ms
Before dip
<t1 17 ) Total 0,286
Active power t1-10s to t1 p.u.
18 Pos. 0,286
19 ) Total -0,319
Reactive power t1-10s to t1 p.u.
20 Pos. -0,318
21 Coso Total t1-10s to t1 -- 0,666
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 0,020
26 Line current Phase 2 t1+60ms p.u --
During dip
1 1o 12 27 Phase 3 --
28 Phase 1 0,009
29 Line current Phase 2 t1+100ms p.u --
30 Phase 3 --
31 . Total t1+100ms to t2- 0,002
Active power p.u
32 Pos. 20ms 0,002
33 Phase 1 1,002
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,996
35 Phase 3 1,000
36 ) Total 0,286
Active power t2+3s to t2+10s p.u
After dlp 37 Pos. 0,286
> 12 38 Active power rising time Total - s 0,929
39 Reactive power Total t2+3s to t2+10s p.u. -0,264
40 Pos. -0,263
41 Reactive power rising time total - s 9,869
PGU does not disconnect
42 from grid till 60s after fault - {2 1o 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
3.3
Condition
Measured value
ltem No. Parameter Phase ref. Time ref. unit
0 Test number - - - 3,3
1 Date - - yyyy.mm.dd 2025/11/22
2 Time (start of test) - -- hh:mm:ss.f 18:11:31
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 18555
Info. 7 Point of fault clearance Total - ms 20147
8 Fault duration in empty Total ~ ms 1592
load test
9 Total (Phase 1) 0,757
Total (Phase 2
10 Volage depthvheightin | Eph 3; t1+100ms to 12 y 0,500
ota ase -U-
11 empty load test i t1-10s to t1 0,757
ositive
12 sequence 0,669
13 Phase 1 1,004
14 Voltage Phase 2 t1-10s to t1 p.u 1,000
15 Phase 3 1,000
16 Current Pos. 11-500ms fo t1- b.U. 0,993
. 100ms
Before dip
<t1 17 Total 0,949
Active power t1-10s to t1 p.u.
18 Pos. 0,949
19 ) Total -0,314
Reactive power t1-10s to t1 p.u.
20 Pos. -0,312
21 Coso Total t1-10s to t1 -- 0,950
22 Phase 1 0,757
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,500
24 Phase 3 0,757
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u -
During dip
t1 to t2 27 Phase 3 0,038
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u -
30 Phase 3 0,014
31 . Total t1+100ms to t2- 0,004
Active power p.u
32 Pos. 20ms 0,004
33 Phase 1 1,004
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,000
35 Phase 3 1,000
36 ) Total 0,961
Active power t2+3s to t2+10s p.u
After dlp 37 Pos. 0,960
> 12 38 Active power rising time Total - s 0,820
39 Reactive power Total t2+3s to t2+10s p.u. -0,264
40 Pos. -0,262
41 Reactive power rising time total - s 9,913
PGU does not disconnect
42 from grid till 60s after fault - {2 1o 12+60s Yes/No Yes
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For PGUs Type 2 and storage systems

P

MST-BIE5-2500
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
34
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 3,4
1 Date - - yyyy.mm.dd 2025/11/22
2 Time (start of test) - - hh:mm:ss.f 18:31:32
3 Fault type (phase) -- -- - D1
4 Setting voltage depth Line to line -- p.u 0,5
5 Setting dip duration - -- 1500
General 6 Point of fault entry Total - ms 22212
Info. 7 Point of fault clearance Total - ms 23802
8 Fault duration in empty Total _ ms 1590
load test
9 Total (Phase 1) 0,760
Total (Phase 2
10 Voltage depthvheightin | Eph 3; t+100ms to 12 y 0,500
ota ase -U.
11 empty load test " t1-10s to t1 0,759
12 Positive 0,669
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u 1,000
15 Phase 3 1,003
16 Current Pos. 1-500ms otl- p.uL. 0,286
Before dip
<t1 17 ) Total 0,285
Active power t1-10s to t1 p.u.
18 Pos. 0,285
19 Total -0,315
Reactive power t1-10s to t1 p.u.
20 Pos. -0,314
21 Coso Total t1-10s to t1 - 0,670
22 Phase 1 0,760
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,500
24 Phase 3 0,759
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. -
During dip
t to t2 27 Phase 3 0,044
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,014
31 . Total t1+100ms to t2- 0,010
Active power p.u.
32 Pos. 20ms 0,010
33 Phase 1 1,000
34 Voltage Phase 2 t2+3s to t2+10s p.u 1,000
35 Phase 3 1,003
36 Total 0,286
Active power t2+3s to t2+10s p.u
. 37 Pos. 0,286
After dip
>t2 38 Active power rising time Total - s 0,940
39 Reactive power Total t2+3s to t2+10s p.u. -0,269
40 Pos. -0,268
41 Reactive power rising total _ s 9.904
time
PGU does not disconnect
42 from grid till 60s after fault - {2 10 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems
MST-BIE5-2500
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MST-BIE5-2500
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MST-BIE5-2500
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MST-BIE5-2500
4.1
Condition
Measured value
ltem No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 4.1
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) - -- hh:mm:ss.f 19:42:32
3 Fault type (phase) -- -- - A
4 Setting voltage depth Line to line - p.u. 0,85
5 Setting dip duration - -- 60000
General 6 Point of fault entry Total -- ms 16048
Info. 7 Point of fault clearance Total - ms 76050
8 Fault duration in empty Total ~ ms 60002
load test
9 Total (Phase 1) 0,849
Total (Phase 2
10 Voliage depthvheightin | Eph 3; t1+100ms to 12 y 0,848
ota ase -U-
11 empty load test i t1-10s to t1 0,848
ositive
12 sequence 0,848
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u 0,998
15 Phase 3 0,999
16 Current Pos. 11-500ms fo t1- p.u. 1,008
. 100ms
Before dip
<t1 17 ) Total 1,006
Active power t1-10s to t1 p.u.
18 Pos. 1,006
19 ) Total 0,037
Reactive power t1-10s to t1 p.u.
20 Pos. 0,007
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 0,849
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,848
24 Phase 3 0,848
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u -
During dip
t1 to t2 27 Phase 3 1,127
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u -
30 Phase 3 1,127
31 . Total t1+100ms to t2- 0,955
Active power p.u
32 Pos. 20ms 0,955
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
36 Total 1,007
Active power t2+3s to t2+10s p.u
After dlp 37 Pos. 1 ,007
> 12 38 Active power rising time Total - s 0,067
39 Reactive power Total t2+3s to t2+10s p.u. 0,033
40 Pos. 0,007
41 Reactive power rising time total - s --
PGU does not disconnect
42 from grid till 60s after fault - {2 10 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
4.2
Condition
Measured value
ltem No. Parameter Phase ref. Time ref. unit
0 Test number - - - 4,2
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) -- - hh:mm:ss.f 19:46:20
3 Fault type (phase) -- -- -- A
4 Setting voltage depth Line to line -- p.u. 0,85
5 Setting dip duration - - 60000
General 6 Point of fault entry Total -- ms 18457
Info. 7 Point of fault clearance Total - ms 78458
8 Fault duration in empty Total _ ms 60001
load test
9 Total (Phase 1) 0,849
Total (Phase 2
10 Voliage depthvheightin | ——— Eph 3; H+100ms to 2 g 0,848
ota ase -U-
11 empty load test e t1-10s to t1 0,849
ositive
12 sequence 0,849
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. t1-500ms fo t1- b.U. 0,299
] 100ms
Before dip
<t1 17 Total 0,299
Active power t1-10s to t1 p.u.
18 Pos. 0,299
19 ) Total 0,014
Reactive power t1-10s to t1 p.u.
20 Pos. 0,001
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 0,849
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,848
24 Phase 3 0,849
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. -
During dip
t1 to t2 27 Phase 3 0,341
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,357
31 . Total t1+100ms to t2- 0,302
Active power p.u.
32 Pos. 20ms 0,301
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
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 0,060
39 Reactive power Total t2+3s to t2+10s p.u. 0,014
40 Pos. 0,002
41 Reactive power rising time total - s --
PGU does not disconnect
42 from grid till 60s after fault - {2 10 12+60s Yes /No Yes
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5.8.3

For PGUs Type 2 and storage systems

P

MST-BIE5-2500
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
4.3
Condition
Measured value
ltem No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 4,3
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) - -- hh:mm:ss.f 13:56:50
3 Fault type (phase) -- -- - D1
4 Setting voltage depth Line to line - p.u. 0,85
5 Setting dip duration - -- 60000
General 6 Point of fault entry Total -- ms 16709
Info. 7 Point of fault clearance Total - ms 76712
8 Fault duration in empty Total ~ ms 60003
load test
9 Total (Phase 1) 0,929
Total (Phase 2
10 Voliage depthvheightin | Eph 3; t1+100ms to 12 y 0,848
ota ase -U-
11 empty load test i t1-10s to t1 0,928
ositive
12 sequence 0.897
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u 0,998
15 Phase 3 0,999
16 Current Pos. 11-500ms to t1- p.u. 1,002
. 100ms
Before dip
<t1 17 Total 1,000
Active power t1-10s to t1 p.u.
18 Pos. 1,000
19 ) Total 0,040
Reactive power t1-10s to t1 p.u.
20 Pos. 0,008
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 0,929
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,848
24 Phase 3 0,928
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u -
During dip
t1 to t2 27 Phase 3 1,054
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u -
30 Phase 3 1,089
31 . Total t1+100ms to t2- 1,006
Active power p.u
32 Pos. 20ms 1,006
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
36 Total 1,000
Active power t2+3s to t2+10s p.u
After dlp 37 Pos. 1 ,OOO
> 12 38 Active power rising time Total - s 0,049
39 Reactive power Total t2+3s to t2+10s p.u. 0,043
40 Pos. 0,009
41 Reactive power rising time total - s --
PGU does not disconnect
42 from grid till 60s after fault - {2 10 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
4.4
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 4,4
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) -- - hh:mm:ss.f 14:00:48
3 Fault type (phase) - - -- D1
4 Setting voltage depth Line to line -- p.u. 0,85
5 Setting dip duration - -- 60000
General 6 Point of fault entry Total -- ms 16196
Info. 7 Point of fault clearance Total - ms 76196
Fault duration in empty
8 load test Total -- ms 60000
9 Total (Phase 1) 0,929
Total (Phase 2
10 Voltage depth/height in ot EPh 3; t1+1022:js tot2 p.U 0,848
ota ase -u.
11 empty load test - t1-10s to t1 0,929
12 Positive 0,897
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. 11-500ms fo t1- p.u. 0,299
. 100ms
Before dip
<t1 17 . Total 0,299
Active power t1-10s to t1 p.u.
18 Pos. 0,299
19 Total 0,013
Reactive power t1-10s to t1 p.u.
20 Pos. 0,001
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 0,929
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,848
24 Phase 3 0,929
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. -
During dip
t to t2 27 Phase 3 0,317
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,324
31 . Total t1+100ms to t2- 0,299
Active power p.u.
32 Pos. 20ms 0,299
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
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 0,069
39 Reactive power Total t2+3s to t2+10s p.u. 0,013
40 Pos. 0,001
41 Reactive power rising time total - s --
PGU does not disconnect
42 from grid till 60s after fault - 1210 12+60s Yes/No ves
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5.8.3 For PGUs Type 2 and storage systems P

MST-BIE5-2500
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5.8.3 For PGUs Type 2 and storage systems P
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5.8.3

For PGUs Type 2 and storage systems

P

MST-BIE5-2500

5.1
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 51
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) - -- hh:mm:ss.f 9:48:24
3 Fault type (phase) -- -- -- A
4 Setting voltage depth Line to line -- p.u. 1,25
5 Setting dip duration - - 100
General 6 Point of fault entry Total -- ms 18106
Info. 7 Point of fault clearance Total - ms 18209
8 Fault duration in empty Total ~ ms 103
load test
9 Total (Phase 1) 1,246
Total (Phase 2
10 Voltage depthvheightin | —— Eph 3; t1+100ms to 12 y 1,249
ota ase -u.
11 empty load test " t1-10s to t1 1,251
12 Positive 1,243
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. t1-500ms to t1- p.u. 1,002
. 100ms
Before dip
<t1 17 ) Total 1,000
Active power t1-10s to t1 p.u.
18 Pos. 1,000
19 . Total 0,044
Reactive power t1-10s to t1 p.u.
20 Pos. 0,008
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 1,246
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,249
24 Phase 3 1,251
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. -
During dip
t to t2 27 Phase 3 0,071
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,072
31 . Total t1+100ms to t2- 0,011
Active power p.u.
32 Pos. 20ms 0,011
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
36 Total 1,000
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 1 ,000
> 12 38 Active power rising time Total -- S 0,771
39 Reactive power Total t2+3s to t2+10s p.u. 0,045
40 Pos. 0,008
41 Reactive power rising time total -- S -
PGU does not disconnect
42 from grid till 60s after fault - {210 t2+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500

: T 4 O
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Time [s] 0:18.229000 0r18.999511 0.TT0s11

@ U1_RMS_re@3-phase Grid [V] 230.1538 2297023 -0A514TT

‘B UI_tRMS_rci@ i-phase Grid [V] 20.9876 2295623 1425293

B U2_tRMS_re@3-phase Grid [V] 2310007 2296835 -1407181

P3_t_rc@3-phase Grid [W] 8541489 2471685 2486197
®Q3_fund_rc@3-phase Grid [var] 148.6658 -15.55170 -164.2185
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
5.2
Condition
Measured value
ltem No. Parameter Phase ref. Time ref. unit
0 Test number - - - 5,2
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) -- -- hh:mm:ss.f 9:50:33
3 Fault type (phase) -- -- -- A
4 Setting voltage depth Line to line -- p.u. 1,25
5 Setting dip duration - - 100
General 6 Point of fault entry Total -- ms 19380
Info. 7 Point of fault clearance Total - ms 19482
8 Fault duration in empty Total ~ ms 102
load test
9 Total (Phase 1) 1,250
Total (Phase 2
10 Voltage depthvheightin | ———— Eph 3; t1+100ms to 12 y 1,226
ota ase -u.
11 empty load test e t1-10s to t1 1,238
ositive
12 sequence 1,238
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. 11-500ms o t1- b.U. 0,298
. 100ms
Before dip
<t1 17 ) Total 0,298
Active power t1-10s to t1 p.u.
18 Pos. 0,298
19 . Total 0,014
Reactive power t1-10s to t1 p.u.
20 Pos. 0,001
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 1,250
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,226
24 Phase 3 1,238
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. -
During dip
t1 to 2 2r Phase 3 0,073
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,072
31 . Total t1+100ms to t2- 0,011
Active power p.u.
32 Pos. 20ms 0,011
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
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 0,811
39 Reactive power Total t2+3s to t2+10s p.u. 0,014
40 Pos. 0,001
41 Reactive power rising time total -- s -
PGU does not disconnect
42 from grid till 60s after fault - {2 to 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500

. E .0 18756 wmoo @

1LY A B Delta

Time [s] 0:19.502000 0c20.025112 0523112

@ U1_RMS_re@3-phase Grid [V] 229.5807 229.7082 0127518

‘B UI_tRMS_rci@ i-phase Grid [V] 2294870 2295573 0070328

B UI_tRMS rci@3-phase Grid V] T2 2298038 -0.070374

Pa_t_rc@3-phase Grid [W] 2059652 T238068 7454054
®Q3_fund_rc@3-phase Crid [var] 1432765 3557077 1397184
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5.8.3

For PGUs Type 2 and storage systems

P

MST-BIE5-2500

5.3
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 53
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) - - hh:mm:ss.f 14:07:29
3 Fault type (phase) - - -- D1
4 Setting voltage depth Line to line -- p.u. 1,25
5 Setting dip duration - -- 100
General 6 Point of fault entry Total - ms 18391
Info. 7 Point of fault clearance Total - ms 18492
Fault duration in empty
8 load test Total - ms 100
9 Total (Phase 1) 1,085
Total (Phase 2
10 Voliage depthvheightin | Eph 3; t+100ms to 12 y 1,238
ota ase U
11 empty load test b t1-10s to t1 1,060
12 Positive 1,124
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. t1-500ms to t1- p.u. 1,002
. 100ms
Before dip
<t1 17 . Total 1,000
Active power t1-10s to t1 p.u.
18 Pos. 1,000
19 . Total 0,043
Reactive power t1-10s to t1 p.u.
20 Pos. 0,009
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 1,085
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,238
24 Phase 3 1,060
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to 12 27 Phase 3 0,960
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,938
31 . Total t1+100ms to t2- 0,993
Active power p.u.
32 Pos. 20ms 0,993
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
36 . Total 1,001
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 1 ,001
> 12 38 Active power rising time Total - s 0,069
39 Reactive power Total t2+3s to t2+10s p.u. 0,044
40 Pos. 0,008
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault - {2 10 12+60s Yes/No Yes
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MST-BIE5-2500
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Time [s] 0:18510233 0:18.579507 0.069272
® U1_tRMS_rc@3-phase Grid [V] 2311346 230.6439 -0.490707
@ U2_tRMS_rc@3-phase Grid [V] 232.8972 229.5660 -3.331177
®U2_tRMS_rc@3-phase Grid [V] 2317181 230.3365 -1.381683

P3_t_rc@3-phase Grid [W] 2371742 2499.416 127.6746
®Q3_fund_rc@3-phase Grid [var] -16.17004 -20.57445 -4.404409
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
5.4
Condition
Measured value
ltem No. Parameter Phase ref. Time ref. unit
0 Test number - - - 54
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) - - hh:mm:ss.f 14:04:58
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line -- p.u. 1,25
5 Setting dip duration - - 100
General 6 Point of fault entry Total -- ms 16087
Info. 7 Point of fault clearance Total - ms 16189
Fault duration in empty
8 load test Total -- ms 102
9 Total (Phase 1) 1,084
Total (Phase 2
10 Voltage depthvheightin | Eph 3; ”*102%5' tot2 o 1,248
ota ase -U.
11 empty load test " t1-10s to t1 1,060
12 Positive 1,120
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. t1-500ms fo t1- b.U. 0,299
] 100ms
Before dip
<t1 17 Total 0,299
Active power t1-10s to t1 p.u.
18 Pos. 0,299
19 ) Total 0,013
Reactive power t1-10s to t1 p.u.
20 Pos. 0,001
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 1,084
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,248
24 Phase 3 1,060
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to 12 27 Phase 3 0,287
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,281
31 . Total t1+100ms to t2- 0,299
Active power p.u.
32 Pos. 20ms 0,298
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
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 0,119
39 Reactive power Total t2+3s to t2+10s p.u. 0,013
40 Pos. 0,001
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault - 1210 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P
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MST-BIE5-2500
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[(m] A B Delta
Time [s] 0:16.2090000 0:16.3273402 0.1188402
@ U1_tRMS_rc@2-phase Grid [V] 230.6750 230.1218 -0.553131
@ U2_tRMS_rc@3-phase Grid [V] 229.4890 2295583 0.069275
® U3_tRMS_rc@3-phase Grid [V] 230.0387 220.9809 -0.057816

P3_t_rc@3-phase Grid [W] T04.9282 747.2906 42.36243
©Q2_fund_rc@3-phase Grid [var] 5.057137 -1.998601 7055738
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
5.5
Condition
Measured value
ltem No. Parameter Phase ref. Time ref. unit
0 Test number - - - 55
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) - - hh:mm:ss.f 15:03:33
3 Fault type (phase) -- -- -- D2
4 Setting voltage depth Line to line - p.u. 1,25
5 Setting dip duration - - 100
General 6 Point of fault entry Total -- ms 18488
Info. 7 Point of fault clearance Total - ms 18588
8 Fault duration in empty Total _ ms 100
load test
9 Total (Phase 1) 1,080
Total (Phase 2
10 Voltage depifheightin |~ Eph 3; H+100ms 012 " 1,247
ota ase -U.
11 empty load test b t1-10s to t1 1,060
12 Positive 1121
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,997
15 Phase 3 0,997
16 Current Pos. t1-500ms fo t1- b.u. 1,009
] 100ms
Before dip
<t1 17 Total 1,007
Active power t1-10s to t1 p.u.
18 Pos. 1,007
19 ) Total 0,043
Reactive power t1-10s to t1 p.u.
20 Pos. 0,007
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 1,080
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,247
24 Phase 3 1,060
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. 0,073
During dip
t1 to 2 27 Phase 3 --
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. 0,073
30 Phase 3 --
31 . Total t1+100ms to t2- 0,012
Active power p.u.
32 Pos. 20ms 0,012
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,997
35 Phase 3 0,997
36 . Total 1,007
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 1 ,007
> 12 38 Active power rising time Total - s 0,785
39 _ Total 0,043
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 - {2 10 12+60s Yes /No Yes
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
6.1
Condition Measured value
ltem No. Parameter Phase ref. Time ref. unit
0 Test number - - - 6,1
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) -- - hh:mm:ss.f 9:55:35
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line -- p.u. 1,2
5 Setting dip duration - - 5000
General 6 Point of fault entry Total -- ms 20287
Info. 7 Point of fault clearance Total - ms 25287
Fault duration in empty
8 load test Total -- ms 5000
9 Total (Phase 1) 1,199
Total (Phase 2
10 Voltage depthvheightin | ———— Eph 3; ””022:15 tot2 o 1,198
ota ase -U.
11 empty load test i t1-10s to t1 1,200
12 Positive 1,198
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u 0,998
15 Phase 3 0,999
16 Current Pos. £1-500ms to t1- p.u. 1,002
] 100ms
Before dip
<t1 17 Total 1,000
Active power t1-10s to t1 p.u.
18 Pos. 1,000
19 . Total 0,045
Reactive power t1-10s to t1 p.u.
20 Pos. 0,008
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 1,199
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,198
24 Phase 3 1,200
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u -
During dip
t to 12 27 Phase 3 0,068
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u -
30 Phase 3 0,069
31 . Total t1+100ms to t2- 0,010
Active power p.u.
32 Pos. 20ms 0,010
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
36 ) Total 1,000
Active power t2+3s to t2+10s p.u
After dip 37 Pos. 1,000
>12 38 Active power rising time Total - s 0,889
39 Reactive power Total t2+3s to t2+10s p.u. 0,045
40 Pos. 0,009
41 Reactive power rising time total - s --
PGU does not disconnect
42 from grid till 60s after fault - {2 to 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P
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Time [s] 0:25.307000 0c26.195706 0588706

@ U1_RMS_re@3-phase Grid [V] 229.9432 2297185 -0.224686

‘@ UI_tRMS_rci@3-phase Grid [V] mnar 285707 -4.154037

B UI_tRMS rci@3-phase Grid V] 2364678 2206539 6813965

Pa_t_rc@3-phase Grid [W] 774843 2463.385 470,660

®Q3_fund_rc@3-phase Crid [var] 147.9847 -14.38889 -162.3734
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MST-BIE5-2500
6.2
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 6,2
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) - - hh:mm:ss.f 9:53:06
3 Fault type (phase) -- -- - A
4 Setting voltage depth Line to line - p.u. 1,2
5 Setting dip duration -- - 5000
General 6 Point of fault entry Total - ms 15777
Info. 7 Point of fault clearance Total - ms 20778
8 Fault duration in empty Total _ ms 5001
load test
9 Total (Phase 1) 1,199
Total (Phase 2
10 Voltage depth/height in Tt EPh 3; t1+102:1f tot2 p.u 1,198
ota ase -U.
11 empty load test e t1-10s to t1 1,200
ositive
12 sequence 1,198
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. 11-500ms to t1- p.u. 0,298
. 100ms
Before dip
<t1 17 ) Total 0,298
Active power t1-10s to t1 p.u.
18 Pos. 0,298
19 Total 0,014
Reactive power t1-10s to t1 p.u.
20 Pos. 0,002
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 1,199
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,198
24 Phase 3 1,200
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to t2 27 Phase 3 0,071
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,069
31 . Total t1+100ms to t2- 0,011
Active power p.u.
32 Pos. 20ms 0,011
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
36 Total 0,299
Active power t2+3s to t2+10s p.u.
After dip 37 Pos. 0,299
> 12 38 Active power rising time Total - s 0,733
39 Reactive power Total t2+3s to t2+10s p.u. 0,014
40 Pos. 0,001
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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6.3
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 6,3
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) - - hh:mm:ss.f 14:13:35
3 Fault type (phase) - - -- D1
4 Setting voltage depth Line to line -- p.u. 1,2
5 Setting dip duration -- - 5000
General 6 Point of fault entry Total - ms 16017
Info. 7 Point of fault clearance Total - ms 21020
8 Fault duration in empty Total _ ms 5003
load test
9 Total (Phase 1) 1,059
Total (Phase 2
10 Voltage depihheightin | Eph 3; t+100ms 012 ” 1,198
ota ase -U-
11 empty load test " t1-10s to t1 1,049
12 Positive 1,095
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u 0,998
15 Phase 3 0,999
16 Current Pos. 11-500ms o t1- p.u. 1,005
. 100ms
Before dip
<t1 17 ) Total 1,004
Active power t1-10s to t1 p.u.
18 Pos. 1,004
19 ) Total 0,041
Reactive power t1-10s to t1 p.u.
20 Pos. 0,007
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 1,059
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,198
24 Phase 3 1,049
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. -
During dip
t to t2 27 Phase 3 0,976
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,950
31 . Total t1+100ms to t2- 0,998
Active power p.u.
32 Pos. 20ms 0,998
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u 0,998
35 Phase 3 0,999
36 ) Total 1,005
Active power t2+3s to t2+10s p.u
After dip 37 Pos. 1,005
>12 38 Active power rising time Total -- s 0,063
39 Reactive power Total t2+3s to t2+10s p.u. 0,040
40 Pos. 0,007
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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6.4
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 6,4
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) - - hh:mm:ss.f 14:14:47
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line -- p.u. 1,2
5 Setting dip duration - - 5000
General 6 Point of fault entry Total -- ms 15809
Info. 7 Point of fault clearance Total - ms 20814
Fault duration in empty
8 load test Total -- ms 5005
9 Total (Phase 1) 1,059
Total (Phase 2
10 Voltage depth/height in Tt EPh 3; t1+102::js tot2 b.u 1,198
ota ase :
11 empty load test " t1-10s to t1 1,049
12 Positive 1,095
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. 11-500ms fo t1- p.u. 0,299
. 100ms
Before dip
<t1 17 . Total 0,298
Active power t1-10s to t1 p.u.
18 Pos. 0,298
19 Total 0,014
Reactive power t1-10s to t1 p.u.
20 Pos. 0,001
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 1,059
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,198
24 Phase 3 1,049
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to t2 27 Phase 3 0,291
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,283
31 . Total t1+100ms to t2- 0,297
Active power p.u
32 Pos. 20ms 0,297
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
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 0,060
39 Reactive power Total t2+3s to t2+10s p.u. 0,014
40 Pos. 0,001
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault - 1210 12+60s ves/No ves
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[(m] A B Delta

Time [s] 0:20.83400 0:20.89372 0.05872
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@ U2_tRMS_rc@32-phase Grid [V] 229.4970 2295483 0.051270

@ U3_tRMS_rc@2-phase Grid [V] 229.8016 229.8065 4.8982-3
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®Q2_fund_rc@3-phase Grid [var] 2.644560 -2.485084 -5.129624

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 212 of 231 Lyns-tci Technology Guangdong Co., Ltd.



LYNS-TC:

Report No.: LS2A25082503EGDEO1

5.8.3

For PGUs Type 2 and storage systems

P
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71
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 7.1
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) - - hh:mm:ss.f 9:58:40
3 Fault type (phase) -- -- -- A
4 Setting voltage depth Line to line -- p.u. 1,15
5 Setting dip duration -- -- 60000
General 6 Point of fault entry Total - ms 17515
Info. 7 Point of fault clearance Total - ms 77518
8 Fault duration in empty Total ~ ms 60003
load test
9 Total (Phase 1) 1,148
Total (Phase 2
10 Voltage depth/height in Tt EPh 3; t1+102::js tot2 b.u 1,147
ota ase -U.
11 empty load test " t1-10s to t1 1,148
12 Positive 1,147
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. 11-500ms to t1- p.u. 1,003
. 100ms
Before dip
<t1 17 Total 1,001
Active power t1-10s to t1 p.u.
18 Pos. 1,001
19 ) Total 0,047
Reactive power t1-10s to t1 p.u.
20 Pos. 0,008
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 1,148
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,147
24 Phase 3 1,148
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. -
During dip
t1 to 2 27 Phase 3 0,909
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,862
31 . Total t1+100ms to t2- 0,990
Active power p.u.
32 Pos. 20ms 0,990
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
36 Total 1,001
Active power t2+3s to t2+10s p.u.
After dip 37 Pos. 1,001
> 12 38 Active power rising time Total - s 0,064
39 . Total 0,046
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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[(m] A B Delta

Time [s] 1:17.53800 1:17.60205 0.06405

@ U1_tRMS_rc@2-phase Grid [V] 2297233 2295112 -0.212112

@ U2_tRMS_rc@32-phase Grid [V] 232.5666 229.5409 -3.025681

@ U3_tRMS_rc@2-phase Grid [V] 2345394 229.7392 -4.800217

P3_t_rc@3-phase Grid W] 2225703 2502.986 277.2830
®Q2_fund_rc@3-phase Grid [var] -16.43866 -19.80154 -3.362877

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 215 of 231 Lyns-tci Technology Guangdong Co., Ltd.



LYNS-TC:

Report No.: LS2A25082503EGDEO1

5.8.3

For PGUs Type 2 and storage systems

P

MST-BIE5-2500

7.2
Condition
Measured value
ltem No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 7,2
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) - -- hh:mm:ss.f 10:02:12
3 Fault type (phase) - - -- A
4 Setting voltage depth Line to line -- p.u. 1,15
5 Setting dip duration - -- 60000
General 6 Point of fault entry Total - ms 16829
Info. 7 Point of fault clearance Total - ms 76831
Fault duration in empty
8 load test Total - ms 60002
9 Total (Phase 1) 1,148
Total (Phase 2
10 Voltage depthvheightin | Eph 3; t+100ms to 12 y 1,147
ota ase U
11 empty load test " t1-10s to t1 1,148
12 Positive 1,147
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. 11-500ms o t1- b.u. 0,299
. 100ms
Before dip
<t1 17 Total 0,298
Active power t1-10s to t1 p.u.
18 Pos. 0,298
19 ) Total 0,014
Reactive power t1-10s to t1 p.u.
20 Pos. 0,002
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 1,148
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,147
24 Phase 3 1,148
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. --
During dip
1 to 2 27 Phase 3 0,271
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,255
31 . Total t1+100ms to t2- 0,295
Active power p.u.
32 Pos. 20ms 0,295
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
36 Total 0,299
Active power t2+3s to t2+10s p.u.
After dip 37 Pos. 0,299
>12 38 Active power rising time Total -- S 0,064
39 Reactive power Total t2+3s to t2+10s p.u. 0,014
40 Pos. 0,002
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault - 210 12+60s Yes/No Yes
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
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5.8.3

For PGUs Type 2 and storage systems
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
7.3
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 7,3
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) - - hh:mm:ss.f 14:22:17
3 Fault type (phase) - - -- D1
4 Setting voltage depth Line to line -- p.u. 1,15
5 Setting dip duration -- - 60000
General 6 Point of fault entry Total - ms 17657
Info. 7 Point of fault clearance Total -- ms 77663
8 Fault duration in empty Total _ ms 60006
load test
9 Total (Phase 1) 1,039
Total (Phase 2
10 Voltage depth/height in Tt EPh 3; t1+102::j3 tot2 p.U 1,148
ota ase -u
11 empty load test i t1-10s to t1 1,039
12 Positive 1,069
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. 11-500ms to t1- p.u. 1,007
. 100ms
Before dip
<t1 17 Total 1,006
Active power t1-10s to t1 p.u.
18 Pos. 1,006
19 Total 0,037
Reactive power t1-10s to t1 p.u.
20 Pos. 0,008
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 1,039
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,148
24 Phase 3 1,039
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. --
During dip
H to 12 27 Phase 3 0,974
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,962
31 . Total t1+100ms to t2- 1,001
Active power p.u.
32 Pos. 20ms 1,001
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
36 . Total 1,007
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 1 ,007
> 12 38 Active power rising time Total - s 0,049
39 Reactive power Total t2+3s to t2+10s p.u. 0,036
40 Pos. 0,007
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault - 1210 12+60s Yes/No ves
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5.8.3 For PGUs Type 2 and storage systems P
MST-BIE5-2500
7.4
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 7.4
1 Date -- -- yyyy.mm.dd 2025/9/13
2 Time (start of test) - -- hh:mm:ss.f 14:32:25
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line -- p.u. 1,15
5 Setting dip duration - - 60000
General 6 Point of fault entry Total -- ms 16793
Info. 7 Point of fault clearance Total - ms 76800
Fault duration in empty
8 load test Total - ms 60007
9 Total (Phase 1) 1,038
Total (Phase 2
10 Voltage depth/height in Tt EPh 3; t1+102::js tot2 b.u 1,145
ota ase U
11 empty load test " t1-10s to t1 1,039
12 Positive 1,070
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. 11-500ms to t1- p.u. 0,299
. 100ms
Before dip
<t1 17 . Total 0,299
Active power t1-10s to t1 p.u.
18 Pos. 0,299
19 Total 0,014
Reactive power t1-10s to t1 p.u.
20 Pos. 0,001
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 1,038
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,145
24 Phase 3 1,039
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. -
During dip
t to t2 27 Phase 3 0,291
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,287
31 . Total t1+100ms to t2- 0,298
Active power p.u.
32 Pos. 20ms 0,298
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
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 0,048
39 Reactive power Total t2+3s to t2+10s p.u. 0,014
40 Pos. 0,001
41 Reactive power rising time total - s --
PGU does not disconnect
42 from grid till 60s after fault - {21012+60s ves/No ves
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For PGUs Type 2 and storage systems
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Annex 2 — Pictures of the unit
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Enclosure front view
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Enclosure side view-1

Enclosure side view-2
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Enclosure TOP view

Enclosure bottom view
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Enclosure internal view
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Date(s) of performance of tests:

2025-09-03 to 2025-11-23

, i Next
Equipment Internal No. Manufacturer Type Serial No. Calibration
AC source HC-ENG-030 KEWELL KAC-45-345-33  |6018888220300485
DC source | HC-ENG-043 KEWELL S7000-21K-2000- | 5418888221003326
0040 Monitored
Qunling by Power
RLC load HC-ENG-005 Energy ACLT-3803H 93H006289 Analyzer
Resources
RCD Load HC-ENG-059 LYNS-Tci IMAX5345-45KVA | 20230415013
Power HC-ENG-029 DEWETRON | TRION-1820- ACLT-3803H 2026-03-20
analyser POWER
QOC1'ENG'°29' SIGNALTEC | CT 400 1221300587 2026-03-20
HC-ENG-029- | g anaLTEC | CT 400 1221300588 2026-03-20
Current 002
sensor . _ _
EO% ENG-023 SIGNALTEC | CT 400 1221300595 2026-03-20
3004' ENG-029- | qGNALTEC | CT 400 1221300596 2026-03-20
Humidity & j:ﬁ”gﬁﬂan
Temperature | HC-ENG-002 genuang GSP-8A CMA215000031 2026-03-23
Electric Co.,
recorder Ltd

---End of test report--
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