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Prifbericht-Nr.: Auftrags-Nr.: Seite 1von 9
Test Report No.- CN224DKW 001 Order No.- 168385936 Page 1 of 9
Kunden-Referenz-Nr.: Auftragsdatum:
Client Reference No.: 1282992 Order date: 2022.08.10

HUAWEI TECHNOLOGIES CO., LTD.

g;gtr:fggeber: Administration Building, Headquarters of Huawei Technologies Co., Ltd. Bantian,
' Longgang District, Shenzhen, 518129 Guangdong, P.R. China

Prufgegenstand: SOLAR INVERTER

Test item:

Bezeichnung / Typ-Nr.:
Identification | Type No.:

SUN2000-100KTL-M2, SUN2000-115KTL-M2

Auftrags-Inhalt: A3 certificate

Order content:

Priifgrundlage: VDE-AR-N 4105/11.18

Test specification: Generators connected to the low-voltage distribution network —

Technical requirements for the connection to and parallel operation with low-voltage
distribution networks

DIN VDE V 0124-100/06.20
Grid integration of generator plants — Low-voltage — Test requirements for generator
units to be connected to and operated in parallel with low-voltage distribution networks

Wareneingangsdatum:
Date of receipt:

2022.08.10

Priafmuster-Nr.:
Test sample No.:

Engineering samples

Priufzeitraum:
Testing period:

2022.08.10 — 2022.10.19

Ort der Priifung:
Place of testing:

TUV Rheinland (Shanghai)
Co., Ltd.

Pruflaboratorium:

TUV Rheinland (Shanghai)

Testing laboratory: Co., Ltd.

Prufergebnis*: Pass

Test result™

erstellt von: / created by: genehmigt von: / authorized by:

2022.11.01 Edward Li/ PE

Fdwwd L L

2022.11.01 Zhiwei Yan / Reviewer

Datum Name / Stellung Unterschrift Datum Name / Stellung Unterschrift
Date Name | Position Signature Date Name | Position Signature

Sonstiges [ Other: Test procedure complied with DIN VDE V 0124-100/06.20, see report CN224DKW 001

attachment 1 for detail.

Zustand des Priifgegenstandes bei Anlieferung: Prifmuster vollstadndig und unbeschédigt
Condition of the test item at delivery: Test item complete and undamaged
* Legende P(ass) = entspricht o.g. Prifgrundlage(n) F(ail) = entspricht nicht o.g. Prifgrundlage(n) MN/A = nicht anwendbar  N/T = nicht getestet
* Legend: P(ass) = passed a.m. test specification(s)  F(ail) = failed a.m. test specification(s) N/A = not applicable N/T = not tested

Dieser Prifbericht bezieht sich nur auf das o.g. Prifmuster und darf ohne Genehmigung der Prifstelle nicht
auszugsweise vervielfaltigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Priifzeichens.

This test report only relates to the a. m. test sample. Without permission of the test center this test report is not permitted to be

VOS5

duplicated in extracts. This test report does not entitle to carry any test mark.

TUV Rheinland (Shanghai) Co., Ltd. No.177, 178, Lane 777 West Guangzhong Road, Jing'an District, Shanghai, China

Mail: service@de.tuv.com * Web: www.tuv.com
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Liste der verwendeten Prifmittel

List of used test equipment

Equip. Description Model Manufacturer
9017073 |Power Analyser(DEWETRON) DEWE2-PA7 Austria, DEWETRON
9017074 |Current Sensor(For WT3000) IT 200-S LEM
9017075 |Current Sensor(For WT3000) IT 200-S LEM
9017076 |Current Sensor(For WT3000) IT 200-8 LEM
9017077 |Current Sensor(For WT3000) IT 200-S LEM
9017078 |Programmable AC Source(61860) 61860 Chroma ATE INC.
9017080 |Oscilloscope MDO3024 Tektronix
G1819265 |ScopeCoder DL850 JAPAN, Yokogawa
G1819266 |Power Analyser(WT3000) WT3000 JAPAN, Yokogawa
G1819267 |T-Power Software TP100-P-LVHA/STP JAPAN, Yokogawa
G1819268 |Anti-islanding test detection devices ACLT-4830H QUNLING Energy Resources
G1819269 |Harmonic impedance analog flicker system |ACLT-6150 QUNLING Energy Resources
G1819277 |PV array simulator 62150H-1000S Chroma Co.
G1819278|PV array simulator 62150H-1000S Chroma Co.
G1819279|PV array simulator 62150H-1000S Chroma Co.
G1819280|PV array simulator 62150H-1000S Chroma Co.
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Produktbeschreibung
Product description

1 |Produktdetails
Product details

See below.

Copy of marking plate:

H)E Model: SUN2000-100KTL-M2
s& &R Name: KPRREXARET R

HUAWE! SOLAR INVERTER

RS Model: SUN2000-115KTL-M2
*% £ Name: AIRREX Ri T2

HUAWE! SOLAR INVERTER

AN RE d.cMax input Voltage: 1100 Vid.c.

BAMARR d.cMax.Input Current: 10x30 A

WASERNEE Isc: 10040 A

MPPTHEM d.c. MPPT Range: 200 - 1000 Vd.c,

WA a.c Output Nominal Voltage: 380/400 Va.c.. 3N}~ +@
480 Va.c., 3~ +@

ISR a.c. Nominal Operating Freq 50180 Hz

li‘:ﬂm#-m&mhhdpumrimm

B AMENN ac. Max Output Apparent Power: 110 kVA

fil M 85 a.c. Max.Output Current: 168.8 A; 380 Va.c.

160.4 A; 400 Va.c.
133.7 A; 480 Va.c.
h¥E® Power Factor: 0.8(kagging) - 0.8(leading)
&M M Operating Temperature Range: - 25 - + 60 °C
WG Inverter Topology: Non - Isolation
Wi #+% iR Enclosure: IP66
#i+% 4 Protection Class: |
it [ %5 Ovarvoltage Cdnncrr IDC)YIAC)
SR¥E Pollution Degree: I
4K Altitude: 4000 m
#AF5 Communication: RS485
RGP AFCL TYPE |

gy

BAMNRE d.cMax input Voltage: 1100 Vd.c.

HAMAER d.c.Max.Input Current: 10x30 A

R\SEFREE Isc: 10x40 A

MPPTHE MM d.c. MPPT Range: 200 ~ 1000 Vd.c.

B a.c. Output Nominal Voltage: 400 Va.c., 3(N)~ +@
480 Vac, 3~ +@

1% % a.c. Nominal Operating Frequency: 50/60 Hz

BRI IHE ac Output Rated Power: 115 kW

RAMENF a.c. Max Output Apparent Power: 125 kVA

BAMBRE a.c Max.Output Current: 182.3 A; 400 Va.c.
151.9 A; 480 Va.c.

Th¥ER Power Factor: 0.8(lagging) - 0.8(leading)

R 78 M Operating Temperature Range: - 25 - + 60 °C

LTI Inverter Topology: Non - lsolation

Fi## %k Enclosure: IP66

#1~% & Protection Class: |

i1 FE %34 Overvoitage cu-gucr IIDCHIAC)

S0% Y Pollution Degree: Il

1 Atitude: 4000 m

#ifl777 Communication: RS485

Io

1§ 3 5K ML §) HUAWE! TECHNOLOGIES CO,, LTD
HQ of Huawsei, Bantian, Longgang District, Shenzhen, 518129, PR.C

hEWR MADE IN CHINA

R EANMALE HUAWEI TECHNOLOGIES CO., LTD, PENIE MADE IN CHINA
HQ of Huawei, Bantian, Longgang District, Shenzhen, 518128, PR.C

Rev.:01
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Produktbeschreibung
Product description

Product description:

The equipment with model name SUN2000-100KTL-M2 and SUN2000-115KTL-M2 are three phase non-isolated
type Solar Inverter which will be installed and connected to the grid network.
The equipment shall be fixed to suitable manner as specified in the installation instruction.

The EUTs contains filters for smoothing the output voltage and for EMC, switching and control circuits. Electronic
circuits are mounted on a number of PCBs interconnected by appropriate connectors and wires. Power board
including electronics components is mounted on the heat sink to earthing by metal screw and spring washer.

For all models the PV input combiner 10 string MPPT tracers, each MPPT tracer including 2 pair of PV input
terminals. DC battery terminals connected to Battery. AC output direct connected to grid or load and protective
Earthing are provided by dedicated earthing terminals. Grid is protected combination with a two series of relays
as redundant build for ensure the inverter can independent disconnected from gird while a relay was fault.

During fault condition defined in this standard, after the DSP receives the abnormal signal from the relevant
protective detection circuit, the relays will operate to disconnect the DC active lines from grid automatically.
The master DSP and slaver MCU have capacity independently to disconnect from gird, when any grid fault had
happened.

&

. MPPT 1

i .

- MPPT 2

+ | 4

X MPPT 3

+ MPPT4 |

- '? o oL
input  Input DCSWitch1 ' pcsep DC Output & o  Output o o 13
Em: current AC L fitter| o gl :::Llr | o @13
filter check ' @ N

+ ‘g Inverter Output ® PE

+ MPPT 5 circuit relay

. | AC SPD

. .

+ MPPT 6

+ MPPT7 |

i DCswitch2 | pcspp

— i | MPPT8 |

. MPPT9 |

+ — -

+ _  MPPT 10

) DCswitch3  pespp

1S12P00001

Block Diagram
Model Difference:

The models SUN2000-100KTL-M2 and SUN2000-115KTL-M2 are same as the construction, hardware and
software, except the output power is different due to be adjusted by software.

Rev.:01
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Produktbeschreibung
Product description

Remote control and logical interface:
Remote control and logical interface is through RS485/USB.

Pav.e monitoring device and scheme:

SmartLogger

Meter
RS485-1 I IRSdSS-E T

PV simulator DC- Solar inverter T—* d -‘_ AC Source

DC+

[
5
L 3
Iz

The user can set the export limit(SmartLogger and Meter) through the monitoring platform of the PV inverter to
control the power output from the inverter to the grid.

Export Restriction Control Procedures:

1.Select Export limitation setting

2.Enter password: XXX

3.Select setup type and enter the export limit value

SmartLogger and Meter:
Meter Model: DTSU666-HW
SmartLogger Model: SmartLogger3000

Model list:
_EDELS LIST SUN2000-100KTLM2 SUN2000-115KTLM2
Vmax PV [Vdc] 1100
Isc PV [A] 40*10
\“/";E’?V\ég;tage Range 200-1000
Max. Input Current lvax
- [A] (A/B) (each MPPT if 3010
2 more than 1)
Z
Z | Voltage Range Ve 540-800
Number of MPPT 10
String per MPPT(+/-) 2/2
Backfeed Current [A] 0
Overvoltage Category I
(OVQC)

Rev.:01
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Produktbeschreibung
Product description

AC Side(ON-Grid)

Rated Output Voltage
Ur [Vac]

3L/N/PE, 230/400

Rated Output
Frequency Fnetz [Hz]

50/60

Rated Output Power Pe
(kW]

100

115

Max. Output Power Pe
(kW]

110

125

Max. Apparent power
Semax [KVA]

110

125

Rated Output Current Ir
[A]

144.4

166.0

Max. Output Current
Imax [A]

160.4

182.3

Power Factor cos [A]

0.8 leading ~0.8lagging

THD M/ 1] (100% full
power)

<3%

Overvoltage Category
(OVQC)

System parameters

Type of inverter

Non-isolated

Firmware [Version]

V500R023

Software [Version]

V500R023C00SPC010

Type of NS Protection

Integrated

Separated by

Transformerless

Protective Class

Class |

Enclosure Protection
(IP)

IP66

Operating Temperature
Range [°C]

-25°C to +60°C

Pollution degree (PD)

PD3

Altitude [m]

4000m

Size(W*H*D) [mm]

1035*700*365

Weight [kg]

93

Note:

Rev.:0




o A TUVRheinland®

Prifbericht-Nr.: CN224DKW 001 Seite 7 von 9
Test Report No.: Page 7 of 9

Produktbeschreibung
Product description

2 |Male / Gewicht

Dimensions | Weight See models list

3 |Bedienelemente N/A
Operating elements

4 | Ausstattung / Zubehor N/A
Equipment | Accessories

5 |Verwendete Materialien N/A
Used materials

6 |Sonstiges N/A
Other

Rev.:01
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Absatz Anforderungen - Prifungen Messergebnisse - Bemerkungen | Bewertung
Clause Requirements - Tests Measuring results - Remarks | Evaluation
1 Anwendungsbereich

Scope

Details zur Ausgestaltung der messtechnischen Nachweise und zur Dokumentation der
Messergebnisse sind in DIN VDE-V 0124-100 (VDE V 0124-100):2020-06 beschrieben.

Details on the design of the measuring certificates and the documentation of the measurement
results are described in DIN VDE-V 0124-100 (VDE V 0124-100):2020-06.
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ANLAGE zum Priifbericht-Nr.: CN224DKW 001 Seite 9von 9
APPENDIX to Test Report No.: Page 9 of 9

ZUSATZ-DOKUMENTATION
ADDITIONAL DOCUMENTATION

List of Appendix :
CN224DKW 001 attachment 1-VDE V 0124-100: 2020 Test report
CN224DKW 001 attachment 2— Photo documentation

-End of test report-
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Priifbericht-Nr.: Auftrags-Nr.: See test report Seite 1 von 153
Test Report No.: See test report CN224DKW 001 Order No.: CN224DKW 001 Page 1 of 153
Kunden-Referenz-Nr.: Auftragsdatum:

Client Reference No.: See test report CN224DKW 00T 1 e date: See test report CN224DKW 001

Auftraggeber: See test report CN224DKW 001
Client:

Prufgegenstand: See test report CN224DKW 001
Test item:

Bezeichnung / Typ-Nr.:

Identification | Type No.- See test report CN224DKW 001

Auftrags-Inhalt: A3 certificate

Order content:

Prifgrundlage: DIN VDE V 0124-100/06.20
Test specification:

Netzintegration von Erzeugungsanlagen —Niederspannung —Priifanforderungen an
Erzeugungseinheiten vorgesehen zum Anschluss und Parallelbetrieb am

Niederspannungsnetz

Grid integration of generator plants — Low-voltage — Test requirements for generator
units to be connected to and operated in parallel with low-voltage distribution networks

Wareneingangsdatum:

Date of receipt: See test report CN224DKW 001

Prufmuster-Nr.:

Test sample No.: See test report CN224DKW 001

Prufzeitraum:

Testing period: See test report CN224DKW 001

Ort der Priifung:

Place of testing: See test report CN224DKW 001

See test report CN224DKW 001

Pruflaboratorium:

Testing laboratory: See test report CN224DKW 001

Prufergebnis*: Pass

Test result™

erstellt von: / created by:

See test report CN224DKW 001

genehmigt von: / authorized by:

See test report CN224DKW 001

Datum Name / Stellung Unterschrift Datum Name / Stellung Unterschrift
Date Name | Position Signature Date Name | Position Signature
Sonstiges / Other:

Zustand des Prifgegenstandes bei Anlieferung:
Condition of the test item at delivery:

Priafmuster vollstédndig und unbeschéadigt
Test item complete and undamaged

* Legende
* Legend:

P(ass) = entspricht o.g. Prifgrundlage(n)
P{ass) = passed a.m. test specification(s)

F(ail) = entspricht nicht o.g. Prifgrundlage(n) MN/A = nicht anwendbar
F{ail) = failed a.m. test specification(s)

NIT = nicht getestet

MN/A = not applicable N/T = not tested

Dieser Prifbericht bezieht sich nur auf das o.g. Prifmuster und darf ohne Genehmigung der Prifstelle nicht
auszugsweise vervielfaltigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Priifzeichens.

This test report only relates to the a. m. test sample. Without permission of the test center this test report is not permitted to be

VOS5

duplicated in extracts. This test report does not entitle to carry any test mark.

TUV Rheinland (Shanghai) Co., Ltd. No.177, 178, Lane 777 West Guangzhong Road, Jing'an District, Shanghai, China
Mail: service@de.tuv.com * Web: www.tuv.com
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Liste der verwendeten Priifmittel
List of used test equipment

See test report CN224DKW 001
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Produktbeschreibung
Product description

See test report CN224DKW 001
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Absatz Anforderungen-Prufungen Messergebnisse-Bemerkungen Bewertung
Clause Requirements-Tests Measuring results-Remarks Evaluation
1 Anwendungsbereich

Scope

Diese DIN-VDE-Vornorm dient dem Nachweis der elektrischen Eigenschaften von

Netzanschlussbedingungen.

Erzeugungseinheiten (EZE) nach der VDE-AR N 4105:2018-11 und gegebenenfalls anderen

This DIN VDE preliminary standard serves to verify the electrical properties of power generation units
(PGU) in accordance with VDE-AR N 4105:2018-11 and, if applicable, other grid connection conditions.

5 Priifungen
Tests

51 Allgemeines P
General information

5.2 Nachweis zulassger Netzriickwirkungen P
Verification of permitted network reaction

5.3 Nachweis des Symmetrieverhaltens von Umrichtern P
Verification of symmetry behaviour of inverter

54 Nachweis des Verhaltens der Erzeugungseinheit am Netz P
Verification of behaviours of PGU on grid

5.5 Nachweis des NA-Schutzes P
Verification of NS-protections

5.6 Zuschaltbedingungen und Synchronisierung P
Connection conditions and synchrouzation

57 Nachweis der PAV,E-iliberwachung P
Verification of PAV,E-monitoring

5.8 Nachweis der dynamischen Netzstiitzung P
Verification of dynamic network support

Rev.:0
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ZUSATZ-DOKUMENTATION
ADDITIONAL DOCUMENTATION

See following pages for test data.
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Test Plan
T i - . Seite 6 von 153

?;gi‘;g;‘;,;‘;[,“ CN224DKW 001 Attachment 1 Pae & of 195
Test Engineer: See cover page Reviewer: See cover page
Signature: See cowver page Signature: See cover page

Testing Location: See cover page

Name: See cover page

Address: See cover page

Test Sample No.: See cover page

Test Condition: Generator reference system applied in test:

I
P> 0 _g’_o
lb’
——
Test Date: See cover page
Test bench diagram:
Network simulator

i Network model

| ow —AVW—

i lm\fp;?:glce 1 VVN—F Y Y Y i EUT DC Source

Source L AAA YY)

Measure Point

A network model (grid impedance simulator) only connected in test benchin flicker test (<75A condition), in
the other tests the network model is bypassed.

DIN VDE V 0124-100:2020
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Test Plan
U icht-Nr.: Seite 7 von 153
?;g;?g;'ﬂ;g" CN224DKW 001 Attachment 1 Page 7 of 133
Test items Remark

5.2 Verification of permitted network reaction

5.2.2 Rapid wltage change (Kimax)

5.2.3 Flicker

5.2.4 Harmonics and Inter-harmonics (I inter, | higher)

5.2.5 Commutation notches

5.2.6 DC current feeding to network (ldc)

5.3 Verification of symmetry behaviours of inverter

5.3.2 Tests of three-phase inverter (Imbalance)

5.3.3 Symmetry operation with a symmetry device

5.4 Verification of behaviours of PGU on network

5.4.2 Measurement of active- and reactive power ranges (P&Q range)

5.4.3 Active power reduction through setting provision (P control)

5.4.4 Active power output of PGU by over-frequency (LFSM-O)

5.4.5 Active power output of ESS by over-frequency (LFSM-O)

5.4.6 Active power output of PGU by under-frequency (LFSM-U)

5.4.7 Active power output of ESS by under-frequency (LFSM-U)

54892 Tests of reactive power / displacement factor setting accuracy (Fixed
T cos)

5.4.8.3 Tests ofdisplacement factor-/ active power character curve (cos@(P))

5.4.8.4 Tests of reactive power-woltage character curve (Q(U))

5.5 Verification of NS-protection

5.5.2 NS-protection

5.5.3 Central NS-protecton

5.5.4 Integrated NS-protection

5.5.6 Interface switch (Functional safety)

5.5.7 Protection devices and protection settings (OV/UV, OF/UF)

5.5.9 Constructional features of NS protection

5.5.10 Islanding detection

5.6 Connection conditions and synchronization (Reconnection)

5.7 Verification of Pave monitoring

5.8 Verification of dynamic network supporting (FVRT)

DIN VDE V 0124-100:2020
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522 | TABLE: Rapid woltage change (Kimax) | P
s Measurements Limit
Test Conditions UV] TTA] K K
Starting to 50%Pn 230.41 83.27 1.003 <1.2
Starting to 100% Pn 231.01 183.77 1.106 <1.2
Stopping at 100% Pn 231.01 175.12 1.054 <1.2
Note(s):
523 | TABLE: Flicker P
SUN2000-115KTL-M2
L1
Test Measurement
Condition 30° 50° 70° 85°
P/Pn [l:yo] Pst Cqu Pst Cq)k Pst Ctpk Pst Cq)k
10 0.00057 | 0.00071 | 0.00053 | 0.00053 | 0.00050 | 0.00068 | 0.00049 | 0.00018
20 0.01612 | 0.02004 | 0.01518 | 0.01503 | 0.01437 | 0.01949 | 0.01408 | 0.00511
30 0.00058 | 0.00072 | 0.00055 | 0.00054 | 0.00052 | 0.00071 | 0.00051 | 0.00019
40 0.00057 | 0.00071 | 0.00054 | 0.00054 | 0.00052 | 0.00071 | 0.00052 | 0.00019
50 0.00058 | 0.00072 | 0.00056 | 0.00055 | 0.00054 | p.00074 | 0.00053 | 0.00019
60 0.00059 | 0.00073 | 0.00056 | 0.00055 | 0.00054 | p.00073 | 0.00053 | 0.00019
70 0.00058 | 0.00072 | 0.00056 | 0.00056 | 0.00055 | p.00074 | 0.00054 | 0.00020
80 0.00078 | 0.00097 | 0.00070 | 0.00069 | 0.00061 | 0.00083 | 0.00058 | 0.00021
90 0.00076 | 0.00094 | 0.00069 | 0.00068 | 0.00062 | 0.00084 | 0.00060 | 0.00022
100 0.00080 | 0.00099 | 0.00073 | 0.00073 | 0.00067 | 0.00091 | 0.00066 | 0.00024
100 0.00075 | 0.00093 | 0.00070 | 0.00069 | 0.00065 | 0.00088 | 0.00064 | 0.00023
100 0.00074 | 0.00091 | 0.00069 | 0.00068 | 0.00066 | p.00089 | 0.00066 | 0.00024
L2
Test Measurement
Condition 30° 50° 70° 85°
P/Pn [l:yo] Pst Cqu Pst Cq)k Pst Ctpk Pst Cq)k
10 0.00058 | 0.00072 | 0.00054 | 0.00053 | 0.00051 | 0.00069 | 0.00050 | 0.00018
20 0.01632 | 0.02029 | 0.01532 | 0.01518 | 0.01448 | 0.01964 | 0.01418 | 0.00514
30 0.00058 | 0.00072 | 0.00055 | 0.00054 | 0.00052 | 0.00071 | 0.00051 | 0.00019
40 0.00038 | 0.00072 | 0.00055 | 0.00055 | 0.00053 | 0.00072 | 0.00052 | 0.00019
50 0.00057 | 0.00071 | 0.00056 | 0.00055 | 0.00054 | 0.00073 | 0.00053 | 0.00019
60 0.00060 | 0.00074 | 0.00057 | 0.00056 | 0.00054 | 0.00074 | 0.00053 | 0.00019
70 0.00059 | 0.00074 | 0.00057 | 0.00057 | 0.00056 | 0.00075 | 0.00055 | 0.00020
80 0.00077 | 0.00096 | 0.00068 | 0.00068 | 0.00060 | 0.00081 | 0.00057 | 0.00021
90 0.00077 | 0.00095 | 0.00070 | 0.00069 | 0.00063 | 0.00085 | 0.00061 | 0.00022
100 0.00082 | 0.00102 | 0.00074 | 0.00073 | 0.00066 | 0.00089 | 0.00064 | 0.00023
100 0.00071 | 0.00088 | 0.00066 | 0.00065 | 0.00063 | 0.00085 | 0.00062 | 0.00023
100 0.00076 | 0.00095 | 0.00069 | 0.00069 | 0.00064 | 0.00087 | 0.00063 | 0.00023
L3
Co-rl;(caiﬁf on Measurement

DIN VDE V 0124-100:2020
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30° 50° 70° 85°

P/Pn [l:yo] Pst Cqu Pst Cq)k Pst Ctpk Pst Cq)k
10 0.00058 | 0.00072 | 0.00054 | 0.00053 | 0.00051 | 0.00069 | 0-00050 | 0.00018
20 0.01608 | 0.01998 | 0.01504 | 0.01490 | 0.01421 | 0.01927 | 0.01394 | 0.00505
30 0.00057 | 0.00071 | 0.00054 | 0.00053 | 0.00051 | 0.00070 | 0.00050 | 0.00018
40 0.00057 | 0.00070 | 0.00054 | 0.00054 | 0.00052 | 0.00071 | 0.00052 | 0.00019
50 0.00057 | 0.00070 | 0.00055 | 0.00054 | 0.00053 | p.oo072 | 0.00053 | 0.00019
60 0.00059 | 0.00074 | 0.00057 | 0.00056 | 0.00054 | p.00073 | 0.00053 | 0.00019
70 0.00059 | 0.00073 | 0.00057 | 0.00056 | 0.00055 | p.00075 | 0.00055 | 0.00020
80 0.00078 | 0.00097 | 0.00069 | 0.00068 | 0.00061 | 0.00082 | 0.00058 | 0.00021
90 0.00076 | 0.00094 | 0.00069 | 0.00068 | 0.00062 | 0.00084 | 0.00060 | 0.00022
100 0.00083 | 0.00104 | 0.00076 | 0.00075 | 0.00068 | 0.00092 | 0.00065 | 0.00023
100 0.00076 | 0.00094 | 0.00068 | 0.00068 | 0.00063 | 0.00086 | 0.00062 | 0.00022
100 0.00080 | 0.00099 | 0.00074 | 0.00073 | 0.00067 | 0.00091 | 0.00065 | 0.00023

SUN2000-100KTL-M2
L1

Test Measurement

Condition 30° 50° 70° 85°

P/Pn [l:yo] Pst Cqu Pst Cq)k Pst Ctpk Pst Cq)k
10 0.00057 | 0.00071 | 0.00053 | 0.00053 | 0.00050 | 0.00068 | 0.00049 | 0.00018
20 0.00058 | 0.00072 | 0.00054 | 0.00054 | 0.00051 | 0.00070 | 0.00050 | 0.00018
30 0.00058 | 0.00072 | 0.00055 | 0.00054 | 0.00052 | 0.00071 | 0.00051 | 0.00019
40 0.00057 | 0.00071 | 0.00054 | 0.00054 | 0.00052 | 0.00071 | 0.00052 | 0.00019
50 0.00058 | 0.00072 | 0.00056 | 0.00055 | 0.00054 | 0.00074 | 0.00053 | 0.00019
60 0.00059 | 0.00073 | 0.00056 | 0.00055 | 0.00054 | 0.00073 | 0.00053 | 0.00019
70 0.00058 | 0.00072 | 0.00056 | 0.00056 | 0.00055 | 0.00074 | 0.00054 | 0.00020
80 0.00078 | 0.00097 | 0.00070 | 0.00069 | 0.00061 | 0.00083 | 0.00058 | 0.00021
90 0.00076 | 0.00094 | 0.00069 | 0.00068 | 0.00062 | 0.00084 | 0.00060 | 0.00022
100 0.00077 | 0.00096 | 0.00071 | 0.00070 | 0.00066 | 0.00089 | 0.00064 | 0.00023
100 0.00077 | 0.00096 | 0.00071 | 0.00070 | 0.00066 | 0.00089 | 0.00064 | 0.00023
100 0.00077 | 0.00096 | 0.00071 | 0.00070 | 0.00066 | 0.00089 | 0.00064 | 0.00023

L2

Test Measurement

Condition 30° 50° 70° 85°

P/Pn [%] Pst Cuk Pst Cuk Pst Cuk Pst Cuk
10 0.00058 | 0.00072 | 0.00054 | 0.00053 | 0.00051 | 0.00069 | 0.00050 | 0.00018
20 0.00058 | 0.00072 | 0.00055 | 0.00054 | 0.00052 | 0.00070 | 0.00051 | 0.00018
30 0.00058 | 0.00072 | 0.00055 | 0.00054 | 0.00052 | 0.00071 | 0.00051 | 0.00019
40 0.00058 | 0.00072 | 0.00055 | 0.00055 | 0.00053 | 0.00072 | 0.00052 | 0.00019
50 0.00057 | 0.00071 | 0.00056 | 0.00055 | 0.00054 | 0.00073 | 0.00053 | 0.00019
60 0.00060 | 0.00074 | 0.00057 | 0.00056 | 0.00054 | 0.00074 | 0.00053 | 0.00019
70 0.00059 | 0.00074 | 0.00057 | 0.00057 | 0.00056 | 0.00075 | 0.00055 | 0.00020
80 0.00077 | 0.00096 | 0.00068 | 0.00068 | 0.00060 | 0.00081 | 0.00057 | 0.00021
90 0.00077 | 0.00095 | 0.00070 | 0.00069 | 0.00063 | 0.00085 | 0.00061 | 0.00022
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A TUVRheinland®

Test Plan

U icht-Nr.: Seite 10 153
?;g;?g;'ﬂ;g" CN224DKW 001 Attachment 1 Page 10 of 153

100 0.00079 | 0.00098 | 0.00072 | 0.00071 | 0.00066 | 0.00089 | 0.00064 | 0.00023

100 0.00079 | 0.00098 | 0.00072 | 0.00071 | 0.00066 | 0.00089 | 0.00064 | 0.00023

100 0.00079 | 0.00098 | 0.00072 | 0.00071 | 0.00066 | 0.00089 | 0.00064 | 0.00023

L3

Test Measurement
Condition 30° 50° 70° 85°

P/Pn [l:yo] Pst Cuk Pst Cux Pst Cuwk Pst Cux

10 0.00058 | 0.00072 | 0.00054 | 0.00053 | 0.00051 | 0.00069 | 0.00050 | 0.00018

20 0.00057 | 0.00071 | 0.00054 | 0.00053 | 0.00051 | 0.00069 | 0.00050 | 0.00018

30 0.00057 | 0.00071 | 0.00054 | 0.00053 | 0.00051 | 0.00070 | 0.00050 | 0.00018

40 0.00057 | 0.00070 | 0.00054 | 0.00054 | 0.00052 | 0.00071 | 0.00052 | 0.00019

50 0.00057 | 0.00070 | 0.00055 | 0.00054 | 0.00053 | 0.00072 | 0.00053 | 0.00019

60 0.00059 | 0.00074 | 0.00057 | 0.00056 | 0.00054 | 0.00073 | 0.00053 | 0.00019

70 0.00059 | 0.00073 | 0.00057 | 0.00056 | 0.00055 | 0.00075 | 0.00055 | 0.00020

80 0.00078 | 0.00097 | 0.00069 | 0.00068 | 0.00061 | 0.00082 | 0.00058 | 0.00021

90 0.00076 | 0.00094 | 0.00069 | 0.00068 | 0.00062 | 0.00084 | 0.00060 | 0.00022

100 0.00079 | 0.00098 | 0.00072 | 0.00071 | 0.00066 | 0.00089 | 0.00063 | 0.00023

100 0.00079 | 0.00098 | 0.00072 | 0.00071 | 0.00066 | 0.00089 | 0.00063 | 0.00023

100 0.00079 | 0.00098 | 0.00072 | 0.00071 | 0.00066 | 0.00089 | 0.00063 | 0.00023

Note(s):

524 TABLE: Harmonics and inter-harmonics P

SUN2000-115KTL-M2

Harmonics

P/P,

[%] 0 10 20 30 40 50 60 70 80 90 100

Order

0,
No Vin [%]

0.560 | 0.186 | 0.109 | 0.121 | 0.145 | 0.139 | 0.120 | 0.114 | 0.115 | 0.126 | 0.124

0.688 | 0.144 | 0.054 | 0.079 | 0.137 | 0.089 | 0.153 | 0.119 | 0.150 | 0.107 | 0.101
1.328 | 0.290 | 0.138 | 0.101 | 0.084 | 0.077 | 0.063 | 0.070 | 0.051 | 0.032 | 0.029
0.834 | 0.185 | 0.203 | 0.139 | 0.181 | 0.112 | 0.331 | 0.184 | 0.118 | 0.275 | 0.444
1.194 | 0.290 | 0.134 | 0.086 | 0.078 | 0.069 | 0.053 | 0.068 | 0.060 | 0.046 | 0.048
0.856 | 0.206 | 0.200 | 0.125 | 0.169 | 0.155 | 0.234 | 0.100 | 0.133 | 0.242 | 0.453
0.796 | 0.185 | 0.086 | 0.056 | 0.046 | 0.036 | 0.028 | 0.019 | 0.025 | 0.026 | 0.021
9 0.467 | 0.083 | 0.041 | 0.028 | 0.064 | 0.111 | 0.053 | 0.060 | 0.033 | 0.035 | 0.066
10 | 0.258 | 0.067 | 0.035 | 0.022 | 0.018 | 0.022 | 0.016 | 0.015 | 0.014 | 0.015 | 0.023
11 0.429 | 0.110 | 0.063 | 0.081 | 0.099 | 0.129 | 0.134 | 0.086 | 0.077 | 0.205 | 0.104
12 | 0.249 | 0.071 | 0.028 | 0.020 | 0.015 | 0.016 | 0.017 | 0.017 | 0.017 | 0.019 | 0.013
13 ] 0.329 | 0.082 | 0.048 | 0.053 | 0.047 | 0.126 | 0.124 | 0.077 | 0.066 | 0.128 | 0.144
14 |1 0.398 | 0.083 | 0.041 [ 0.027 [ 0.025 | 0.026 | 0.020 | 0.022 | 0.014 | 0.016 | 0.020
15 | 0.628 | 0.083 | 0.053 | 0.025 [ 0.035 | 0.064 | 0.062 | 0.034 | 0.042 | 0.037 | 0.037
16 | 0.288 | 0.064 | 0.033 | 0.019 | 0.015 | 0.016 | 0.013 | 0.011 | 0.010 | 0.012 [ 0.015
17 10655 | 0.134 | 0.111 [ 0.138 [ 0.148 | 0.181 | 0.210 | 0.144 | 0.116 | 0.119 | 0.147

DN DN | WM
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Test Plan

U icht-Nr.: Seite 11 153
?;g;?g;'ﬂ;g" CN224DKW 001 Attachment 1 Page 11 of 153

18 | 0.275 | 0.063 | 0.026 | 0.018 [ 0.016 | 0.015 | 0.012 | 0.012 | 0.012 | 0.013 | 0.010

19 | 0.352 | 0.082 | 0.083 | 0.107 | 0.108 | 0.126 | 0.164 | 0.144 | 0.152 | 0.163 | 0.179

20 | 0.238 | 0.050 | 0.025 | 0.020 | 0.017 | 0.016 | 0.014 | 0.012 | 0.013 | 0.012 | 0.012

21 0.653 | 0.097 | 0.061 | 0.050 | 0.086 | 0.068 | 0.075 | 0.048 | 0.068 | 0.070 | 0.065

22 | 0.298 | 0.064 | 0.030 | 0.040 | 0.026 | 0.024 | 0.015 | 0.014 | 0.011 | 0.013 [ 0.013

23 | 0.723 | 0.094 | 0.079 | 0.099 | 0.151 | 0.170 | 0.173 | 0.159 [ 0.129 | 0.108 [ 0.158

24 | 0.307 | 0.070 | 0.040 | 0.047 | 0.034 | 0.030 | 0.023 | 0.022 | 0.016 | 0.017 [ 0.010

25 | 0588 | 0.111 | 0.095 | 0.111 | 0.106 | 0.141 | 0.178 | 0.172 | 0.210 | 0.191 [ 0.157

26 | 0.649 | 0.130 | 0.060 | 0.021 | 0.016 | 0.015 [ 0.015 | 0.019 | 0.019 | 0.017 | 0.011

27 | 0.749 | 0.157 | 0.087 | 0.051 | 0.101 | 0.067 | 0.077 | 0.073 [ 0.073 | 0.076 [ 0.098

28 | 0.667 | 0.155 | 0.042 | 0.022 | 0.016 | 0.015 [ 0.012 | 0.013 [ 0.015 | 0.021 [ 0.018

29 | 0959 | 0.174 | 0.074 | 0.092 | 0.135 | 0.203 | 0.172 | 0.167 | 0.148 | 0.151 | 0.186

30 | 0282 | 0.076 | 0.032 | 0.022 | 0.017 | 0.016 | 0.014 | 0.014 | 0.017 | 0.020 | 0.020

31 0.663 | 0.158 | 0.085 | 0.092 | 0.123 | 0.233 | 0.218 | 0.237 | 0.234 | 0.200 | 0.160

32 | 0.264 | 0.061 | 0.031 | 0.021 | 0.016 | 0.015 [ 0.019 | 0.015 | 0.014 | 0.012 | 0.012

33 1.268 | 0.210 | 0.094 | 0.042 | 0.051 | 0.058 | 0.075 | 0.093 | 0.075 | 0.071 | 0.097

34 | 0.266 | 0.059 | 0.030 | 0.020 | 0.018 | 0.014 | 0.013 | 0.012 | 0.013 | 0.017 | 0.012

35 1.219 | 0.149 | 0.055 | 0.082 | 0.135 | 0.176 | 0.178 | 0.182 | 0.159 | 0.173 | 0.204

36 | 0.268 | 0.062 | 0.028 | 0.020 | 0.018 | 0.016 | 0.014 | 0.016 | 0.016 | 0.021 [ 0.017

37 | 0648 | 0.249 | 0.092 | 0.084 | 0.140 | 0.219 | 0.208 | 0.223 | 0.233 | 0.194 [ 0.136

38 | 0.253 | 0.063 | 0.027 | 0.018 | 0.016 | 0.016 | 0.015 | 0.017 | 0.016 | 0.018 | 0.021

39 1.311 | 0.314 | 0.183 | 0.088 | 0.037 | 0.026 | 0.065 | 0.074 | 0.066 | 0.058 | 0.068

40 | 0.364 | 0.086 | 0.035 | 0.020 | 0.015 | 0.016 | 0.014 | 0.015 | 0.020 | 0.027 | 0.022

SUN2000-100KTL-M2

Harmonics

P/Pr 1 10 20 30 40 50 60 70 | 80 9 | 100
[%]

Order
e Vin [%]

2 1.469 | 0.540 | 0.227 | 0.163 | 0.140 | 0.083 | 0.090 | 0.094 | 0.113 | 0.084 | 0.089

1.786 | 0.399 | 0.397 | 0.385 | 0.241 | 0.151 | 0.249 | 0.162 | 0.046 | 0.097 | 0.115

1.370 | 0.350 | 0.209 | 0.176 | 0.145 | 0.094 | 0.088 | 0.124 | 0.150 | 0.110 | 0.121

6.408 | 0.979 | 0.734 | 0.493 | 0.350 | 0.412 | 0.461 | 0.305 | 0.209 | 0.164 | 0.066

1.030 | 0.252 | 0.133 | 0.096 | 0.077 | 0.057 | 0.045 | 0.040 | 0.037 | 0.026 | 0.024

6.707 | 0.335 | 0.446 | 0.426 | 0.321 | 0.322 | 0.547 | 0.270 | 0.090 | 0.082 | 0.056

DN W

0.524 | 0.103 | 0.069 | 0.050 | 0.042 | 0.032 | 0.028 | 0.046 | 0.029 | 0.019 | 0.023

9 1.940 | 0.292 | 0.310 | 0.320 | 0.273 | 0.044 | 0.104 | 0.102 | 0.054 | 0.036 | 0.027

10 | 0515 | 0.117 [ 0.104 [ 0.064 | 0.044 | 0.025 | 0.027 | 0.032 | 0.031 | 0.030 | 0.025

11 2145 | 2445 | 2.584 | 1.612 | 1.096 | 0.265 | 0.212 | 0.118 | 0.121 | 0.062 | 0.115

12 | 0.760 | 0.216 | 0.205 | 0.157 | 0.111 | 0.022 | 0.028 | 0.026 | 0.020 | 0.023 | 0.020

13 | 20.31 | 2.475 | 2.568 | 1.586 | 1.051 | 0.338 | 0.314 | 0.167 | 0.088 | 0.114 | 0.074

14 | 0.435 | 0.098 | 0.093 | 0.062 | 0.042 | 0.022 | 0.016 | 0.017 | 0.022 | 0.022 | 0.032

15 1.736 | 0.278 | 0.358 | 0.339 | 0.293 | 0.093 | 0.091 | 0.109 | 0.095 | 0.071 | 0.044

16 | 0.492 | 0.105 | 0.065 | 0.047 | 0.036 | 0.030 | 0.023 | 0.020 | 0.014 | 0.013 [ 0.011
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Test Plan

U icht-Nr.: Seite 12 153
?;g;?g;'ﬂ;g" CN224DKW 001 Attachment 1 Page 12 of 153

17 13173 | 0.387 | 0.160 | 0.192 [ 0.199 | 0.207 | 0.179 | 0.199 | 0.198 | 0.185 | 0.222

18 | 0.444 | 0.088 | 0.069 | 0.048 | 0.035 | 0.020 | 0.017 | 0.017 | 0.013 | 0.016 | 0.019

19 | 2126 | 0.163 | 0.319 | 0.244 | 0.290 | 0.159 | 0.151 | 0.220 | 0.202 | 0.171 [ 0.158

20 | 0.468 | 0.086 | 0.063 | 0.041 | 0.029 | 0.017 | 0.018 | 0.021 | 0.025 | 0.023 | 0.016

21 1.073 | 0.290 | 0.207 | 0.202 | 0.157 | 0.064 | 0.091 | 0.100 | 0.096 | 0.075 | 0.069

22 | 0.463 | 0.097 | 0.070 | 0.043 | 0.030 | 0.027 | 0.023 | 0.026 | 0.026 | 0.040 | 0.034

23 1.779 | 0.378 | 0.487 | 0.320 | 0.240 | 0.158 | 0.131 | 0.114 | 0.161 | 0.179 | 0.178

24 10692 | 0.121 | 0.123 | 0.083 | 0.053 | 0.019 | 0.017 | 0.022 | 0.022 | 0.016 | 0.015

25 | 2288 | 0.406 | 0.490 | 0.344 | 0.273 | 0.191 | 0.129 | 0.202 | 0.197 | 0.188 | 0.202

26 | 0684 | 0.169 | 0.094 | 0.051 | 0.033 | 0.029 | 0.023 | 0.022 | 0.027 | 0.029 | 0.023

27 1.660 | 0.215 | 0.252 | 0.226 | 0.165 | 0.066 | 0.078 | 0.063 | 0.083 | 0.079 | 0.073

28 | 0.500 | 0.167 | 0.085 | 0.060 | 0.045 | 0.039 | 0.035 | 0.033 | 0.032 | 0.033 | 0.027

29 | 3.021 | 0.364 | 0.154 | 0.107 | 0.134 | 0.126 | 0.131 | 0.108 | 0.175 | 0.181 | 0.183

30 | 0.515 | 0.098 | 0.060 | 0.040 | 0.043 | 0.024 | 0.019 | 0.030 | 0.034 | 0.026 | 0.026

31 2.109 | 0.186 | 0.167 | 0.143 | 0.153 | 0.135 | 0.150 | 0.196 | 0.224 | 0.205 | 0.209

32 | 0489 | 0.102 | 0.055 | 0.039 | 0.029 | 0.021 | 0.019 | 0.022 [ 0.023 | 0.029 [ 0.024

33 1.638 | 0.294 | 0.152 | 0.140 | 0.110 | 0.072 | 0.047 | 0.052 | 0.069 | 0.075 | 0.070

34 [0.357 | 0.098 | 0.055 | 0.035 | 0.029 | 0.026 | 0.030 | 0.030 | 0.033 | 0.032 | 0.028

35 | 4039 | 0633 | 0.307 | 0.159 | 0.123 | 0.127 | 0.152 | 0.152 | 0.165 | 0.181 | 0.170

36 | 0.450 | 0.097 | 0.055 | 0.038 | 0.029 | 0.024 | 0.020 | 0.020 | 0.023 | 0.023 | 0.024

37 | 2682 | 0409 | 0.260 | 0.169 | 0.128 | 0.123 | 0.114 | 0.176 | 0.221 | 0.207 | 0.202

38 | 0.450 | 0.085 | 0.049 | 0.037 | 0.035 | 0.023 | 0.022 | 0.029 | 0.023 | 0.023 | 0.021

39 1.210 | 0.358 | 0.203 | 0.153 | 0.124 | 0.098 | 0.053 | 0.049 | 0.068 | 0.067 | 0.060

40 | 0.421 | 0.120 | 0.062 | 0.039 | 0.035 | 0.031 [ 0.029 | 0.031 | 0.029 | 0.025 | 0.024

Note(s): The max. value of three phases were chosen.

SUN2000-115KTL-M2

Inter-harmonics

P/Pn

[%] 0 10 20 30 40 50 60 70 80 90 100 | Limit

f
[Hz] I/In [%]

75 | 1.566 | 0.355 | 0.154 | 0.147 [ 0.110 | 0.113 | 0.093 | 0.096 | 0.113 | 0.090 | 0.078 | -

125 11.691 [ 0.372 | 0.158 | 0.144 | 0.110 | 0.082 | 0.087 | 0.091 | 0.093 | 0.082 | 0.071 | -

175 | 0.864 [ 0.200 | 0.098 | 0.153 [ 0.122 [ 0.127 | 0.107 [ 0.110 [ 0.115 | 0.109 | 0.092 [ -

225 | 0.754 | 0.153 | 0.074 | 0.116 | 0.092 [ 0.089 | 0.091 [ 0.124 | 0.129 | 0.089 | 0.067 [ -

275 | 0.807 | 0.169 | 0.094 | 0.134 | 0.147 | 0.104 | 0.201 | 0.173 [ 0.142 | 0.156 | 0.193 | --

325 | 0.683 | 0.146 | 0.077 | 0.121 [ 0.105 | 0.063 | 0.100 | 0.128 | 0.128 | 0.125 | 0.133 | -

375 | 0.734 | 0.152 | 0.085 | 0.099 | 0.122 | 0.041 | 0.155 | 0.141 | 0.109 | 0.142 | 0.185 | -

425 | 0.695 | 0.155 | 0.078 | 0.101 | 0.081 | 0.037 | 0.075 | 0.053 | 0.047 | 0.106 | 0.125 | -

475 | 0.679 | 0.158 | 0.073 | 0.062 | 0.048 | 0.060 | 0.039 | 0.035 | 0.032 | 0.036 | 0.041 -

525 | 0.734 | 0.163 | 0.073 | 0.058 | 0.044 | 0.050 | 0.033 | 0.033 | 0.029 | 0.030 | 0.030 | -

575 | 0.774 | 0.164 | 0.079 | 0.079 | 0.068 | 0.059 | 0.067 | 0.061 | 0.056 | 0.063 | 0.064 | -

625 | 0.736 | 0.173 | 0.085 [ 0.094 | 0.064 | 0.050 | 0.055 | 0.043 | 0.040 [ 0.063 | 0.072 | -
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U icht-Nr.: Seite 13 153
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675 | 0.743 | 0.170 | 0.081 | 0.079 | 0.067 | 0.041 | 0.063 | 0.058 | 0.054 | 0.064 | 0.062 [ -

725 | 0.814 [ 0.187 | 0.090 | 0.099 | 0.067 | 0.040 | 0.054 | 0.041 | 0.038 | 0.064 | 0.076 | --

775 | 0.812 | 0.192 | 0.089 | 0.061 | 0.051 | 0.043 | 0.034 | 0.031 | 0.029 | 0.030 | 0.030 | -

825 | 0.847 | 0.200 | 0.091 | 0.060 | 0.051 | 0.044 | 0.033 | 0.030 | 0.028 | 0.028 | 0.027 | -

875 | 0.884 | 0.206 | 0.094 | 0.063 | 0.054 | 0.046 | 0.036 | 0.031 | 0.029 | 0.030 | 0.030 | -

925 | 0.881 | 0.207 | 0.097 | 0.066 | 0.055 | 0.046 | 0.036 | 0.032 | 0.030 | 0.030 | 0.027 [ -

975 | 0.884 | 0.207 | 0.100 | 0.064 | 0.056 | 0.051 | 0.038 | 0.034 | 0.030 | 0.030 | 0.028 [ -

1025 | 0.905 | 0.212 | 0.103 | 0.067 | 0.058 [ 0.077 | 0.038 | 0.035 | 0.031 | 0.030 | 0.027 [ -

1075 | 0.938 | 0.217 | 0.107 | 0.076 | 0.061 | 0.128 | 0.038 | 0.035 | 0.031 [ 0.029 | 0.026 | -

1125 | 1.005 | 0.235 | 0.110 [ 0.131 [ 0.092 [ 0.131 [ 0.047 | 0.036 | 0.032 | 0.030 | 0.027 [ -

1175 | 1.036 | 0.243 | 0.113 [ 0.217 | 0.157 [ 0.122 [ 0.080 | 0.048 | 0.035 | 0.033 | 0.030 [ -

1225 | 1.026 | 0.238 | 0.133 | 0.213 | 0.162 | 0.067 | 0.106 | 0.084 | 0.045 [ 0.035 | 0.030 | -

1275 | 1.171 | 0.255 | 0.231 | 0.194 | 0.152 | 0.055 | 0.109 | 0.095 | 0.070 | 0.045 | 0.030 | -

1325 | 1.980 | 0.390 | 0.340 | 0.103 | 0.088 | 0.058 | 0.085 | 0.091 | 0.082 | 0.067 | 0.031 -

1375 | 2.516 | 0.602 | 0.312 | 0.085 | 0.058 | 0.060 | 0.049 | 0.057 | 0.077 | 0.075 | 0.037 | -

1425 | 2.228 | 0.633 | 0.279 | 0.089 | 0.060 | 0.059 | 0.047 | 0.041 | 0.052 [ 0.069 | 0.054 | -

1475 | 1.840 | 0.570 | 0.144 | 0.093 | 0.062 | 0.059 | 0.049 | 0.043 | 0.041 [ 0.049 | 0.070 | -

1525 | 0.998 | 0.371 | 0.124 | 0.088 | 0.064 | 0.062 | 0.050 | 0.044 | 0.041 | 0.041 | 0.067 | -

1575 | 0.890 | 0.245 | 0.124 | 0.082 | 0.066 | 0.058 | 0.051 | 0.045 | 0.043 | 0.041 | 0.055 [ -

1625 | 0.857 | 0.228 | 0.120 | 0.077 | 0.067 [ 0.062 | 0.051 | 0.046 | 0.044 | 0.042 | 0.039 [ -

1675 | 0.783 | 0.202 | 0.110 | 0.073 | 0.066 | 0.061 | 0.051 | 0.047 | 0.043 | 0.041 | 0.038 [ -

1725 | 0.751 | 0.189 | 0.107 | 0.075 | 0.069 [ 0.060 | 0.053 [ 0.047 | 0.045 | 0.043 | 0.041 -

1775 | 0.746 | 0.185 | 0.098 [ 0.071 | 0.066 [ 0.058 [ 0.054 | 0.049 | 0.048 | 0.048 | 0.043 [ -

1825 | 0.733 | 0.187 | 0.093 [ 0.068 | 0.065 [ 0.061 [ 0.055 [ 0.051 | 0.051 | 0.049 | 0.044 [ -

1875 | 0.704 | 0.175 | 0.092 | 0.066 | 0.061 | 0.055 | 0.058 | 0.055 | 0.052 | 0.051 | 0.046 | -

1925 | 0.683 | 0.173 | 0.088 | 0.063 | 0.058 | 0.057 | 0.057 | 0.055 | 0.056 | 0.049 | 0.072 | -

1975 | 0.675 | 0.190 | 0.081 | 0.061 | 0.054 | 0.052 | 0.058 | 0.059 | 0.051 [ 0.052 | 0.073 | -

SUN2000-100KTL-M2

Inter-harmonics

P/Pn

[%] 0 10 20 30 40 50 60 70 80 90 100 | Limit

f
[Hz] I/In [%]

75 |3.987 | 1.124 | 0.624 | 0.466 | 0.350 | 0.151 | 0.125 | 0.106 | 0.078 | 0.061 | 0.055 [ -

125 | 3.473 | 0.774 | 0.724 | 0.423 | 0.339 | 0.145 | 0.122 | 0.105 | 0.080 | 0.062 | 0.058 | -

175 | 4.310 | 1.219 | 0.427 | 0.515 | 0.374 | 0.136 | 0.117 | 0.107 | 0.105 [ 0.051 | 0.034 | -

225 | 2.201 | 0.458 | 0.689 | 0.330 | 0.267 | 0.117 | 0.108 | 0.096 | 0.081 | 0.036 | 0.028 | -

275 | 3.974 | 0.842 | 0.368 | 0.529 | 0.398 [ 0.141 | 0.229 | 0.208 | 0.162 | 0.071 [ 0.037 [ -

325 | 2.414 | 0.331 | 0.408 | 0.285 | 0.230 [ 0.123 | 0.148 [ 0.113 | 0.095 | 0.059 | 0.031 -

375 | 2.355 | 0.362 | 0.236 | 0.346 | 0.268 [ 0.123 [ 0.192 [ 0.163 | 0.125 | 0.063 | 0.040 [ -

425 | 1.915|0.246 | 0.184 | 0.183 | 0.158 | 0.092 | 0.119 | 0.083 | 0.067 | 0.056 | 0.030 | -

475 | 1.246 | 0.285 | 0.161 | 0.124 | 0.094 | 0.055 | 0.049 | 0.044 | 0.038 | 0.033 | 0.034 | -

925 | 1.117 | 0.293 | 0.355 | 0.115 | 0.086 | 0.050 | 0.043 | 0.038 | 0.035 | 0.028 | 0.025 | -

975 |1.932 | 0.393 | 0.327 | 0.253 | 0.214 | 0.083 | 0.071 | 0.063 | 0.057 | 0.036 | 0.027 | -
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625 | 1.871 | 0.402 | 0.363 | 0.253 | 0.187 [ 0.103 | 0.081 | 0.062 | 0.048 | 0.039 | 0.027 | -

675 | 1.987 | 0.488 | 0.320 | 0.262 | 0.217 | 0.081 | 0.070 | 0.062 | 0.057 | 0.037 | 0.028 | --

725 | 1.790 | 0.400 | 0.163 | 0.248 [ 0.180 | 0.114 | 0.081 | 0.062 | 0.048 | 0.040 | 0.031 -

775 | 1.122 | 0.401 | 0.158 | 0.121 [ 0.087 | 0.054 | 0.045 | 0.040 | 0.038 | 0.033 | 0.029 | -

825 | 1.133 | 0.312 | 0.164 | 0.113 [ 0.086 | 0.053 | 0.044 | 0.039 | 0.036 | 0.032 | 0.030 | -

875 | 1.231/0.303 | 0.158 | 0.119 | 0.089 | 0.054 | 0.047 | 0.041 | 0.038 | 0.033 [ 0.030 [ -

925 | 1.243 |1 0.302 | 0.151 | 0.113 | 0.089 | 0.055 | 0.048 | 0.041 | 0.038 | 0.033 [ 0.030 [ -

975 | 1.272 | 0.319 | 0.156 | 0.110 | 0.085 | 0.055 | 0.048 | 0.042 | 0.039 | 0.034 | 0.031 -

1025 | 1.228 | 0.303 | 0.159 | 0.104 | 0.084 | 0.057 | 0.047 | 0.043 | 0.040 | 0.036 | 0.032 | -

1075 | 1.237 | 0.326 | 0.168 | 0.108 | 0.082 [ 0.057 | 0.046 | 0.043 | 0.040 | 0.035 | 0.032 [ -

1125 | 1,192 | 0.341 | 0.172 [ 0.106 | 0.081 [ 0.059 [ 0.049 | 0.044 | 0.042 | 0.037 | 0.034 [ -

1175 | 1.297 | 0.346 | 0.177 | 0.118 | 0.093 | 0.060 | 0.053 | 0.047 | 0.043 | 0.037 | 0.034 | -

1225 | 1,576 | 0.339 | 0.205 | 0.115 | 0.092 | 0.063 | 0.056 | 0.049 | 0.045 | 0.038 | 0.035 | -

1275 | 2.102 | 0.417 | 0.329 | 0.122 | 0.097 | 0.066 | 0.056 | 0.050 | 0.047 | 0.040 | 0.036 | -

1325 | 2.198 | 0.684 | 0.353 | 0.138 | 0.094 | 0.098 | 0.069 | 0.053 | 0.049 | 0.041 | 0.037 | -

1375 | 1.969 | 0.726 | 0.338 | 0.215 | 0.106 | 0.158 | 0.116 | 0.061 | 0.051 [ 0.042 | 0.038 | -

1425 | 1.416 | 0.693 | 0.255 | 0.248 | 0.173 | 0.149 | 0.131 | 0.102 | 0.064 | 0.047 | 0.043 | -

1475 | 1.281 | 0.502 | 0.182 | 0.232 | 0.195 | 0.137 | 0.124 | 0.122 | 0.104 | 0.070 | 0.067 | -

1525 | 1.192 | 0.348 | 0.179 | 0.181 | 0.182 [ 0.086 | 0.095 | 0.115 | 0.110 | 0.097 | 0.087 [ -

1575 | 1.161 | 0.343 | 0.177 | 0.123 | 0.138 [ 0.073 | 0.067 | 0.094 | 0.108 | 0.094 | 0.084 [ -

1625 | 1.103 | 0.351 | 0.163 | 0.120 | 0.098 | 0.077 | 0.067 | 0.069 | 0.086 | 0.085 | 0.073 [ -

1675 | 1.072 | 0.320 | 0.157 [ 0.120 | 0.093 [ 0.075 | 0.066 | 0.068 | 0.069 | 0.063 | 0.057 [ -

1725 | 0.971 | 0.288 | 0.162 | 0.119 | 0.091 [ 0.074 [ 0.067 | 0.071 | 0.073 | 0.059 | 0.056 [ -

1775 | 0.981 | 0.286 | 0.153 [ 0.115 | 0.091 [ 0.073 [ 0.070 | 0.072 | 0.073 | 0.063 | 0.059 [ -

1825 | 0.959 | 0.285 | 0.152 | 0.113 | 0.085 | 0.073 | 0.069 | 0.070 | 0.075 | 0.070 | 0.065 | -

1875 | 0.967 | 0.279 | 0.145 | 0.106 | 0.086 | 0.068 | 0.065 | 0.074 | 0.097 | 0.106 | 0.096 | -

1925 | 0.913 | 0.264 | 0.133 | 0.106 | 0.104 | 0.067 | 0.067 | 0.104 | 0.118 [ 0.089 | 0.092 | -

1975 | 0.793 | 0.247 | 0.153 | 0.128 | 0.115 | 0.075 | 0.088 | 0.109 | 0.092 | 0.090 | 0.084 | -

Note(s): The max. value of three phases were chosen.

SUN2000-115KTL-M2

Higher frequency Harmonics

P/P,

[%] 0 10 20 30 40 50 60 70 80 90 100 | Limit

f
[kHz] I/In [%]

21 (2227 [ 0.504 | 0.251 | 0.174 [ 0.230 | 0.302 | 0.272 | 0.302 | 0.294 | 0.282 | 0.242 | --

2.3 [ 2156 [ 0.497 | 0.265 | 0.205 | 0.222 | 0.209 | 0.189 | 0.195 | 0.161 | 0.155 | 0.179 | --

25 [1.772 (0.447 | 0.245 | 0.171 [ 0.165 | 0.198 | 0.161 | 0.171 | 0.178 | 0.161 | 0.130 [ --

27 [1.862(0.345| 0.189 | 0.150 | 0.164 | 0.197 | 0.174 | 0.165 | 0.160 | 0.146 | 0.155 | --

29 (1989 (0419 | 0.322 | 0.235 | 0.204 | 0.171 | 0.101 | 0.085 | 0.072 | 0.077 | 0.130 | --

3.1 | 1.646 | 0.304 | 0.226 | 0.183 | 0.170 | 0.150 | 0.161 | 0.163 | 0.171 | 0.149 | 0.103 | -

3.3 | 1.133]0.297 | 0.242 | 0.220 | 0.193 | 0.198 | 0.136 | 0.140 | 0.126 | 0.117 | 0.136 | -

3.5 | 1329|0373 | 0.157 | 0.159 | 0.138 | 0.156 | 0.173 | 0.182 | 0.192 | 0.172 | 0.157 | -

3.7 |1.348|0.287 | 0.181 | 0.122 | 0.103 | 0.077 | 0.101 | 0.083 | 0.084 | 0.091 | 0.086 | --
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39 |1.211[0.183 | 0.085 | 0.095 | 0.117 | 0.124 | 0.151 | 0.131 [ 0.124 | 0.114 | 0.121 | -

41 [1.375(0.261 | 0.147 | 0.110 [ 0.117 | 0.112 | 0.136 | 0.126 | 0.130 | 0.128 | 0.117 | --

4.3 (0925 (0.221 | 0.127 | 0.106 | 0.091 | 0.091 | 0.075 | 0.071 | 0.079 | 0.081 | 0.083 | --

45 [1.241 (0.196 | 0.095 | 0.084 | 0.087 | 0.097 | 0.124 | 0.120 | 0.136 | 0.134 | 0.120 | --

47 (1144 ({0.193 | 0.127 | 0.124 | 0.117 | 0.098 | 0.105 | 0.112 | 0.117 [ 0.132 | 0.125 | --

49 |[0.747 [ 0.176 | 0.091 | 0.102 | 0.103 | 0.106 | 0.088 | 0.084 | 0.094 | 0.095 | 0.095 | --

5.1 10978 |0.196 | 0.088 | 0.072 | 0.091 | 0.086 | 0.128 | 0.131 | 0.133 | 0.131 | 0.115 | -

5.3 |0.775|0.182 | 0.096 | 0.093 | 0.091 | 0.106 | 0.091 | 0.101 | 0.091 | 0.110 | 0.123 | -

5.5 |0.645|0.170 | 0.098 | 0.073 | 0.084 | 0.100 | 0.096 | 0.099 | 0.101 | 0.096 | 0.104 | --

5.7 |0.759 | 0.169 | 0.088 | 0.058 | 0.057 | 0.053 | 0.080 | 0.083 | 0.095 | 0.096 | 0.090 | --

5.9 |0.734|0.175 | 0.077 | 0.069 | 0.072 | 0.069 | 0.065 | 0.064 | 0.069 | 0.078 | 0.108 | -

6.1 | 0.859 | 0.187 | 0.065 | 0.054 | 0.046 | 0.037 | 0.045 | 0.052 | 0.064 | 0.066 | 0.075 | -

6.3 | 0.584 | 0.148 | 0.075 | 0.049 | 0.053 | 0.051 | 0.040 | 0.041 | 0.041 | 0.044 | 0.0%1 -

6.5 | 0.804 | 0.196 | 0.079 | 0.055 | 0.051 | 0.055 | 0.042 | 0.044 | 0.047 | 0.047 | 0.043 | -

6.7 |0.923|0.238 | 0.102 | 0.059 | 0.049 | 0.037 | 0.027 | 0.031 | 0.032 | 0.032 | 0.026 | --

6.9 |0.512|0.178 | 0.080 | 0.043 | 0.039 | 0.041 | 0.032 | 0.030 | 0.029 | 0.031 | 0.025 | --

7.1 10.892 | 0.243 | 0.120 | 0.073 | 0.050 | 0.040 | 0.025 | 0.029 | 0.028 | 0.030 | 0.027 | --

7.3 10913 | 0.252 | 0.145 | 0.087 | 0.058 | 0.036 | 0.025 | 0.025 | 0.022 | 0.021 | 0.018 | -

7.5 |0.519 | 0.167 | 0.068 | 0.042 | 0.030 | 0.026 | 0.022 | 0.021 | 0.022 | 0.022 | 0.019 | -

7.7 |10.864|0.239 | 0.149 | 0.096 | 0.064 | 0.040 | 0.023 | 0.023 | 0.018 | 0.018 | 0.017 | -

7.9 |0.850|0.227 | 0.144 | 0.103 | 0.071 | 0.044 | 0.023 | 0.020 | 0.016 | 0.014 | 0.015 | -

8.1 |0.501 | 0.158 | 0.074 | 0.040 | 0.033 | 0.026 | 0.021 | 0.019 | 0.016 | 0.014 | 0.015 | -

8.3 |0.788 | 0.217 | 0.136 | 0.102 | 0.076 | 0.053 | 0.028 | 0.023 | 0.015 | 0.013 | 0.014 | -

8.5 |0.735|0.214 | 0.128 | 0.098 | 0.079 | 0.058 | 0.028 | 0.023 | 0.016 | 0.012 | 0.014 | -

8.7 |0.450 | 0.163 | 0.081 | 0.041 | 0.030 | 0.025 | 0.024 | 0.019 | 0.016 | 0.013 | 0.012 | -

8.9 |0.643|0.200 | 0.126 | 0.096 | 0.081 | 0.063 | 0.038 | 0.030 | 0.020 | 0.014 | 0.012 | -

SUN2000-100KTL-M2

Higher frequency Harmonics

P/P,

[%] 0 10 20 30 40 50 60 70 80 90 100 | Limit

f

2.1 15.022|0.875 | 0.469 | 0.320 | 0.223 | 0.244 | 0.273 | 0.279 | 0.287 | 0.267 | 0.266 | -

2.3 |3.437 10.968 | 0.481 | 0.337 | 0.240 | 0.223 | 0.206 | 0.170 | 0.176 | 0.168 | 0.166 |

2.5 | 2147 [ 0.647 | 0.309 | 0.241 | 0.201 [ 0.196 | 0.200 | 0.202 | 0.207 | 0.190 | 0.190 | -

2.7 |3.046 |0.827 | 0.411 | 0.296 | 0.224 | 0.203 | 0.197 | 0.202 | 0.203 | 0.207 | 0.217 | —

29 [2721]0.852 | 0.447 | 0.346 | 0.289 | 0.207 | 0.175 | 0.157 | 0.165 | 0.160 | 0.147 | —

3.1 11.990 | 0.491 | 0.263 | 0.215 | 0.177 | 0.201 | 0.208 | 0.186 | 0.151 | 0.142 | 0.138 | —

3.3 |1.932 |0.514 | 0.366 | 0.285 | 0.258 | 0.244 | 0.199 | 0.199 | 0.189 | 0.167 | 0.148 |

3.5 | 1.776 | 0.556 | 0.381 | 0.351 | 0.318 | 0.310 | 0.295 | 0.246 | 0.194 | 0.163 | 0.156 | ~—~

3.7 | 1.578 | 0.279 | 0.223 | 0.198 | 0.164 | 0.160 | 0.167 | 0.148 | 0.132 [ 0.122 | 0.118 | —

3.9 [1.732[0.374 [ 0.229 [ 0.216 [ 0.190 | 0.177 | 0.144 | 0.168 | 0.187 | 0.179 | 0.167 | —

4.1 11621[0.272|0.214|0.203 | 0.177 | 0.184 | 0.175 | 0.170 | 0.157 | 0.148 | 0.137 | —

4.3 [1.526[0.299 | 0.170 | 0.166 | 0.120 | 0.103 | 0.121 [ 0.109 [ 0.110 | 0.102 | 0.103 | —
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4.5 |2.037|0.450 | 0.182 | 0.159 | 0.148 | 0.162 | 0.144 | 0.149 | 0.145 | 0.141 | 0.136 | —

4.7 |1.507 | 0.320 | 0.186 | 0.171 | 0.149 | 0.163 | 0.172 | 0.152 | 0.119 | 0.113 | 0.110 | -

49 [1.693]0.427 | 0.173 | 0.143 | 0.120 | 0.105 | 0.129 | 0.106 | 0.099 | 0.086 | 0.089 | —

5.1 | 1.903 | 0.456 | 0.192 | 0.147 | 0.116 | 0.119 | 0.138 | 0.148 | 0.132 [ 0.121 | 0.119 | ~—

9.3 | 1.247 | 0.356 | 0.187 | 0.153 | 0.131 | 0.113 | 0.149 | 0.132 | 0.095 | 0.088 | 0.088 | —

5.5 [1.357 [0.381 [ 0.186 | 0.146 [ 0.124 | 0.107 | 0.100 | 0.099 | 0.114 | 0.097 | 0.095 [ —

5.7 |1.294 [0.329 [ 0.173 [ 0.129 [ 0.116 | 0.088 | 0.089 | 0.107 [ 0.122 | 0.112 [ 0.103 [ —

5.9 |1.008 [ 0.287 | 0.140 | 0.105 [ 0.088 | 0.079 | 0.067 | 0.066 | 0.065 | 0.054 | 0.058 [ -

6.1 |1.002 | 0.315 | 0.131 | 0.096 | 0.086 | 0.082 | 0.071 | 0.071 | 0.085 [ 0.091 | 0.094 | -

6.3 |0.814 [0.244 [ 0.119 | 0.073 [ 0.064 | 0.065 | 0.056 | 0.058 | 0.067 | 0.069 | 0.072 [ —

6.5 |0.776 [ 0.185 [ 0.120 | 0.082 [ 0.066 | 0.065 | 0.050 | 0.047 | 0.048 | 0.045 | 0.045 [ -

6.7 | 0.678 | 0.212 | 0.110 | 0.069 | 0.060 | 0.066 | 0.060 | 0.048 | 0.045 | 0.046 | 0.049 | —

6.9 | 0.583 |0.195 | 0.108 | 0.073 | 0.048 | 0.033 | 0.040 | 0.042 | 0.042 | 0.046 | 0.049 | —

7.1 1 0.570 | 0.228 | 0.126 | 0.089 | 0.056 | 0.048 | 0.051 | 0.039 | 0.035 | 0.031 | 0.033 | -

7.3 | 0.512 10.196 | 0.113 | 0.082 | 0.064 | 0.044 | 0.039 | 0.043 | 0.035 [ 0.030 | 0.033 | ~—~

7.5 | 0.452 | 0.170 | 0.102 | 0.080 | 0.056 | 0.041 | 0.032 | 0.029 | 0.028 [ 0.029 | 0.029 | ~—~

7.7 | 0.455 |0.182 | 0.118 | 0.088 | 0.065 | 0.046 | 0.033 | 0.040 | 0.036 | 0.030 | 0.028 | -

7.9 | 0.408 | 0.146 | 0.111 | 0.085 | 0.069 | 0.061 | 0.042 | 0.039 | 0.035 | 0.028 | 0.026 | -

8.1 |0.389 [0.141 | 0.099 | 0.077 [ 0.052 | 0.053 | 0.047 | 0.031 | 0.022 | 0.021 | 0.020 [ —

8.3 |0.367 [0.130 [ 0.115 | 0.084 [ 0.064 | 0.055 | 0.031 [ 0.038 | 0.038 | 0.030 | 0.025 [ —

8.5 |0.334 [0.117 [ 0.107 | 0.090 [ 0.068 | 0.059 | 0.048 | 0.043 | 0.040 | 0.031 | 0.025 [ -

8.7 10.312 [0.111 [ 0.101 [ 0.083 [ 0.051 [ 0.041 | 0.044 | 0.031 [ 0.020 | 0.019 [ 0.017 [ —

8.9 |0.309 [0.108 [ 0.109 | 0.092 [ 0.064 | 0.052 | 0.039 | 0.039 | 0.042 | 0.034 | 0.059 [ —

Note(s): The max. value of three phases were chosen.

525 | TABLE: Commutation notches P
. Measurements
Test Conditions eom TA]
P! PEma)( com
L1 L2 L3
25% - 35% 54.32 54.26 53.98
65% - 75% 126.69 126.53 126.00
> 90% 182.06 182.42 181.88
Note(s):
5.2.6 | TABLE: DC current feeding to network (ldc) | P
Test Conditi Measurements Limit
est Conditions o
P/ Pemax ide /1 (%] Idc/In
L1 | L2 | L3
SUN2000-115KTL-M2
30% - 40% 0.060% 0.084% 0.090% 0.5%
60% - 70% 0.054% 0.133% 0.151% 0.5%
> 95% 0.042% 0.090% 0.133% 0.5%
SUN2000-100KTL-M2
30% - 40% 0.021% 0.021% 0.028% 0.5%
60% - 70% 0.021% 0.069% 0.069% 0.5%
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> 95% 0.021% [ 0.062% [ 0.042% 0.5%
Note(s):
5.3.2 | TABLE: Tests of three-phase inverter (Imbalance) P
Test Conditions Measurements Limit
coso S/Seme [%] Sas[!'f,/f’]fma* Saﬁfﬁ/'ffm“
1.0 100 0.20% | 0.21% | 0.21% | 0.20% | 0.21%
1.0 50 0.04% | 0.04% | 0.03% | 0.04% | 0.04%
Max. un 100 0.21% | 0.22% | 0.24% | 0.22% | 0.23% <15
Max. un 50 0.06% | 0.07% | 0.06% | 0.07% | 0.06%
Max. ov 100 0.22% | 0.23% | 0.22% | 0.22% | 0.22%
Max. ov 50 0.04% | 0.07% | 0.06% | 0.04% | 0.07%
Note(s):
Sasy: Max. Asymmetry power among three phases.
542 | TABLE: Measurement of active- and reactive power ranges (P&Q range) { P
Test Conditions Measurements A Limit
UlUn | cose UV] Prax W] | Smax [VA] coso cosp | Pmel | Sl
P Emax SEmax
0.9 207.76 113886 113887 1.000
1.0 1.0 230.76 126086 126086 1.000 -
1.09 251.53 126123 126126 1.000
0.9 207.72 83181 103676 0.802
1.0 | Max.un 230.78 100414 124938 0.804 <102% | =102%
1.09 251.50 100311 125046 0.802 <0.9(5)
0.9 207.48 78307 98178 0.798
1.0 | Max.ov 230.59 99816 125258 0.797
1.09 251.30 99632 125363 0.795
Note(s):
5.4.3(a) | TABLE: Active power reduction through setting provision (P control) P
Test Conditions Measurements Limit
P/Pn [%] P/Pn [%] AP/Pn [%] AP/Pn [%]
100 99.94 -0.06
90 90.27 0.27
80 80.24 0.24
70 70.20 0.2
60 60.14 0.14 <5%
50 50.12 0.12
40 40.06 0.06
30 30.02 0.02
20 19.98 -0.02
10 9.95 -0.05
No disconnection occur Y
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5.4.3(b) | TABLE: Active power reduction through setting provision (P control) P
Test Conditions Measurements Limit
P/Pn [%] AP/At [%Pnis] AP/At
[%Pn/s]
100->5 0.502
5->100 0.503 0-33-0.66
5.4.3(d) | TABLE: Active power reduction through setting provision (P control) P
Test Conditions Measurements Limit
P/Pn [%] Tresponse [S] Tresponse [S]
100->0 1.2 <5
Note(s):
5.4.4(a) TABLE: Active power output of PGU by over-frequency (LFSM-QO) { P
LFSM-O Factive fotop Taeactive Droop
settings 50.2 N/A 50.2 5%(40%Pw/Hz)
Cor;r;?igns Measurements Target | Tolerance Limit
f [Hz] Prim | P/Pemax f Trise Teet Tv P/Pemax | AP/PEmax AP Trise | Teet
[%] [%] [Hz] [s] [s] [s] [%] [%] [%] | [s] | [s]
50.00 | 100 99.93 | 50.00 - - - 100 -0.07
50.25 | 100 97.58 | 50.25 1 1 - 98 -0.42
50.70 | 100 79.62 | 50.70 1 1 - 80 -0.38
5140 | 100 51.70 | 51.40 1 1 - 52 -0.30
50.70 | 100 79.65 | 50.70 1 1 - 80 -0.35 <+10| =2 | =20
50.25 | 100 97.60 | 50.25 1 1 - 98 -0.40
50.00 | 100 99.93 | 50.00 1 1 - 100 -0.07
51.65 | 100 Disconnection 0 -
50.15 | 100 No Reconnection 0 -
Cor;rc(;?igns Measurements Target | Tolerance Limit
f[Hz] Prim P/Pemax i APIA_’[ P/Pemax | AP/Pemax AP APIA_t
[%] [%] [Hz] [%/min] [%] [%] [%] [%/min]
50.00 | 100 99.87 50.00 9.20 100 -0.13 =+10 <10
Note(s):
Plotting diagram:
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5.4.4(b) TABLE: Active power output of PGU by over-frequency (LFSM-QO) \ P
LFSM-O faclive fStOp fdeaclive DI‘OOp
settings 50.5 N/A 50.2 12%(16.67%Pw/Hz)
Test o
Conditions Measurements Target | Tolerance Limit
f [HZ] Prim P,,PEmax f Trise Tset Tv P,,PEmax API‘PEmax AP Trise Tset
[%] [%] [Hz] [s] [s] [s] [%] [%] [%] | [s] | [s]
50.00 60 60.00 | 50.00 - - - 60
50.40 60 59.99 | 50.40 - - - 60
50.70 | °0>T1 500 | 5070 | 1 1 - 58
) 00 : : =+10| =2 | =20
51.40 | 100 51.00| 51.40 1 1 - o1
50.70 | 100 58.01 | 50.70 1 1 - 58
50.40 [ 100 60.02 | 50.40 1 1 - 60
Test o
Conditions Measurements Target | Tolerance Limit
f[Hz] Prim P/Pemax f AP/AL P/Pemax | AP/Pemax AP AP/At
[%] [%] [Hz] [%/min] [%] [%] [%] [%/min]
50.00 | 100 101.09 50.00 9.21 100 1.09 <10 <10
Note(s):
Plotting diagram:
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5.4.5(a) TABLE: Active power output of ESS by over-frequency (LFSM-O) [ N/A
LFSM-O factive fstop faeactive Droop
settings 50.2 N/A 50.2 5% (40%Pema/HZ)
Test o
Conditions Measurements Target | Tolerance Limit
f [HZ] Prim P,,PEmax f Trise Tset Tv P,,PEmax API‘PEmax AP Trise Tset
[%] [%] [Hz] [s] [s] [s] [%] [%] [%] | [s] | I[s]
50.00 | 100 - - - 100
50.25 | 100 - 98
50.70 | 100 - 80
5140 | 100 - 52
50.70 | 100 - 80 <+10| =1 <20
50.25 | 100 - 98
50.00 | 100 - 100
51.65 | 100 Disconnection 0 -
50.15 | 100 No Reconnection 0 -
Cor;rc(;?ii)ns Measurements Target | Tolerance Limit
f Prim P/Pemax f AP/At P/Pemax | AP/Pemax AP AP/At
[Hz] [%] [%] [Hz] [%/min] [%] [%] [%] [%/min]
50.00 | 100 100 <+10 <10
Note(s):
Plotting diagram:
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5.4.5(b) TABLE: Active power output of ESS by over-frequency (LFSM-O) [ N/A
LFS M-O faclive fstop fdeaclive DI'OOD
settings 50.5 N/A 50.2 5%(40%PemadHz)
Test L
Conditions Measurements Target | Tolerance Limit
f [HZ] Prim prEmax f Trise Tset Tv prEmax AP"PEmax AP Trise Tset
[%] [%] [Hz] [s] [s] [s] [%] [%] [%] | [s] | [s]
50.00 60 - - - 60
50.40 60 - - - 60
50.70 | %% - 52 <10 | <1 | =20
51.40 | 100 - 24
50.70 | 100 - 52
Test Measurements Target | Tolerance Limit
Conditions 9
[%] [%] [Hz] [%/min] [%] [%] [%] [%/min]
50.10 | 100 100 <+10 <10
50.00 | 100 - 100 <+10 -
Note(s):
Plotting diagram:
5.4.6(a) TABLE: Active power output of PGU by under-frequency (LFSM-U) ‘ P
LFSM-U factive fstop faeactive Droop
settings 49.8 N/A 49.8 5% (40%Pemad/Hz)
Cor;r;?igns Measurements Target Toleéanc Limit
f [HZ] Prim prEmax f Trise Tset Tv prEmax AP"PEmax AP Trise Tset
[%] [%] [Hz] [s] [s] [s] [%] [%] [%] | [s] | I[s]
50.00 | 100 9.92 | 50.00 - - - 10 -0.08
49.75 | 100 11.85 | 49.75 1 1 - 12 -0.15
48.80 | 100 4992 | 48.80 1 1 - 50 -0.08
4760 | 100 98.06 | 47.60 1 1 - 98 0.06
48.80 | 100 4989 | 48.80 1 1 - 50 0.1 =+10| =2 | =20
49.75 | 100 11.84 | 49.75 1 1 - 12 -0.16
50.00 | 100 9.91 50.00 1 1 - 10 -0.09
47.35 | 100 Disconnection 0 -
4740 | 100 No Reconnection 0 -
Test Toleranc —
Conditions Measurements Target e Limit
[%] [%] [Hz] [%/min] [%] [%] [%] [%/min]
50.00 | 100 9.91 50.00 9.21 10 -0.09 <+10 <10
Note(s):

Product power was limited to 10% at the beginning of test by a lower priority command from user.

Plotting diagram:
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5.4.6(b) TABLE: Active power output of PGU by under-frequency (LFSM-U) I P
LFSM-U Factive fotop Taeactive Droop
settings 49.8 N/A 49.8 5%(40%Pemad HZ)
Test Toleranc o
Conditions Measurements Target e Limit
f [HZ] Prim P,,PEmax f Trise Tset Tv P,,PEmax API‘PEmax AP Trise Tset
[%] [%] [Hz] [s] [s] [s] [%] [%] [%] | [s] | [s]
50.00 | 100 60.02 | 50.00 - - - 60 0.02
49.75 | 100 62.01 | 49.75 1 1 - 62 0.01
49.20 | 100 84.11 | 49.20 1 1 - 84 0.11
48.80 | 100 [ 100.80 | 48.80 1 1 - 100 0.80 =+10| =2 | =20
49.20 | 100 84.06 | 49.20 1 1 - 84 0.06
4985 100 60.07 | 49.85 1 1 - 60 0.07
50.00 | 100 60.02 | 50.00 - - - 60 0.02
Note(s):
Product power was limited to 60% at the beginning of test by a lower priority command from user.
Plotting diagram:
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Product was set in charging mode under rated power at the beginning of test.

50.200 120.00%
5[].000 il H 100.000/0
49.800 I
v 80.00%
§49.600 _
= (———————— 60.00% %
S 49.400 £
% 40.00% ELU:
& 49.200 o
20.00%
49.000
48.800 0.00%
48.600 -20.00%
0 50 100 150 200 250 300 350 400
Time(s)
5.4.7(a) TABLE: Active power output of ESS by under-frequency (LFSM-U) ‘ N/A
LFS M -U faclive fstop fdeaclive DI'OOD
settings 49.8 N/A 49.8 2%(100%PemadHz)
Test Toleranc L
Conditions Measurements Target o Limit
f [HZ] Prim P!PEmax f Trise Tset Tv P!PEmax AP"PEmax AP Trise Tset
[%] [%] [Hz] [s] [s] [s] [%] [%] [%] | [s] [ [s]
50.00 | 100 - - - -100
4975 100 - -95
48.80 [ 100 - 0
4760 [ 100 - 100
48.80 [ 100 - 0 =+10| =1 <20
4985 100 - -100
50.00 | 100 - - - -100
47.35 100 Disconnection 0 -
47.40 100 No Reconnection 0 -
Test Toleranc -
Conditions Measurements Target e Limit
f[Hz] Prim P/Pemax f AP/At P/Pemax | AP/Pemax AP AP/At
[%] [%] [Hz] [%/min] [%] [%] [%] [%/min]
50.00 | 100 -100 =+10 <10
Note(s):

Plotting diagram:
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5.4.7(b) TABLE: Active power output of ESS by under-frequency (LFSM-U) [ N/A
LFSM-U factive fstop faeactive Droop
settings 498 N/A 498 2%(100%Pema/Hz)
Cor;r;?igns Measurements Target Toleéanc Limit
fiHz1 | Pom | PP [ T [ Tie | T | Ty | PP [ APPeme [ AP | T | T
[%] [%] [Hz] [s] [s] [s] [%] [%] (%] | [s] | [s]
50.00 [ 100 - - - 10
4975 | 100 - 15
48.80 | 100 - 100
47.60 | 100 - 100 =+10| =1 <20
48.80 | 100 - 100
4985 | 100 - 10
50.00 [ 100 - - - 10
Note(s):
Product power was limited to 10% at the beginning of test by a lower priority command from user.
Plotting diagram:
54.82 TABLE: Tests of reactive power / displacement factor setting accuracy p
(Fixed cos)
Test Conditions Measurements Target | Tolerance Limit
Un | PPensc | (oo | P Q s U | oso | Q| AQPe Ad f’E’"a
[%] [%] [W] [Var] [VA] V] [Var] [%] [%]
90 o0 62501 | -30554 | 69571 | 207.48 | 0.898 | -30271 0.23 s£4
90 Semax 94571 | -46374 | 105328 | 207.61 | 0.898 | -45803 0.46 sx4
100 50 ugé’;_ 62549 | -30610 | 69637 | 230.51 | 0.898 | -30294 0.25 sx4
100 Semax | excited | 112477 | -55458 | 125406 | 230.70 | 0.897 | -54475 0.79 st 4
110 o0 62510 | -30622 | 69607 | 253.51 | 0.898 | -30275 0.28 st 4
110 Semax 112523 | -55150 | 125310 | 253.68 | 0.898 | -54497 0.52 sx4
90 o0 62513 | -20826 | 65892 | 207.51 | 0.949 | -20547 0.22 s£4
90 Semax 102578 | -34446 | 108209 | 207.68 | 0.948 | -33716 0.58 sx4
100 50 ug?g_ 62570 | -20876 | 65960 | 230.52 | 0.949 | -20566 0.25 s:4
100 Semax | excited | 118636 | -39872 | 125158 | 230.75 | 0.948 | -38994 0.70 st 4
110 90 62516 | -20891 | 65914 | 253.53 | 0.948 | -20548 0.27 sx4
110 Skmax 118850 | -39670 | 125296 | 253.72 | 0.949 | -39064 0.48 sS4
90 50 62540 | 29984 | 69358 | 207.57 | 0.902 | 30290 0.24 s+4
90 Skmax 97402 | 46518 | 107940 | 207.80 | 0.902 | 47174 0.52 sS4
100 50 (?\;2?_ 62630 | 30046 | 69466 | 230.61 | 0.902 | 30333 0.23 s:4
100 Semax | excited | 112950 | 53873 | 125140 | 230.85 | 0.903 | 54704 0.66 sS4
110 o0 62624 | 30010 | 69445 | 253.60 | 0.902 | 30330 0.26 s£4
110 Semax 112833 | 54061 | 125115 | 253.83 [ 0.902 | 54648 0.47 sx4
90 50 0.95 | 62545 | 20270 | 65748 | 207.57 | 0.951 | 20558 0.23 s=4
90 Semax | over- | 104416 | 33662 | 109707 | 207.82 | 0.952 | 34320 0.53 s+ 4
100 20 excted | 2606 | 20268 | 65805 | 23058 | 0.951 | 20578 0.25 st 4
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100 SEmax 119204 | 38348 | 125221 | 230.87 | 0.952 39180 0.67 4
110 30 62600 | 20264 | 65798 | 253.58 | 0.951 | 20576 0.25 <=4
110 Semax 119047 | 38569 | 125138 | 253.83 | 0.951 | 39129 0.45 =4
Note(s):
P-Q Diagram:
60.00 —
<
(]
40.00 T ?
[
20.00 | q
' ' ' 6:00 ' ' PikW]
-150.00 -100.00 -50.00 0.00 50.00 100.00 150.00
-20.00 !
L
40.00 | 4
-60-00 |
80.00 L
TABLE: Tests of displacement factor-/ active power character curve
5.4.8.3(a P
@ | (cose(P))
0,
cos¢ (P) P/Pemax [%] 10 50 100
curve cosQ@ 1.0 1.0 0.9
settings: 3Tau [s] 10
Test Conditions Limit
Pac/Pacr [%] AQ/Pemax [%]
100->10->100 with ramp <30%P¢c/min <+4.0
Plotting diagram:
PAC(t), Qmeasure(t), Qstandard(t), Otolerance(t)
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140000 ¢
120000
100000 f
80000 F
60000 F
40000 f
20000 F

P[W]

0
20000 [
40000 [
60000
-80000

1.010
1.000
0.990
0.980
0.970
© 0.960
%3]
0.850

Co

0.940
0.930
0.920
0.910 |

Qmeasure

200 300 400 500 600 700

Time(s)

s ()standard Qtolerance+ == « «(Qtolerance-

Cosg(t)

0.900 L I L L 1

200 300 400 500 600 700

Time(s)

m— Cosch_measure == == cosg set

5.4830) | (ocomy

TABLE: Tests of displacement factor-/ active power character curve p

Test Conditions

Measurements Limit

Primlpdc,r [OAJ]

Response time T[s] Response time T[s]

100->40

9.8

40->100

8.0 Complied with PT-1 cure

100->75

8.6
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Plotting diagram:
Q(t), PF‘rimary Se’[tlng 1CD%F’dc:r->40%Pdclr

10 15 20 25 30 35 40
Time(s)
Q-Measure == + «[imit Q+ == = Limit_Q-

Q(t), PF‘rimary Se’[tlng 40°A1Pdcr->1 OOOAJPdcr

10 15 20 25 30 35 40
Time(s)

Q-Measure == == [imit_ Q+ == * *Limit_Q-
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O(t), PPrimarl’r Settlng 1mo/opdc:r'>750/ﬂpdclr
0
-10000
20000
__-30000 < —— e — S
=
of
-40000
-50000
60000
70000
0 5 10 15 20 25 30 35 40
Time(s)
Q-Measure == == [imit_Q+ Limit_Q-
5.4.8.4(a) | TABLE: Tests of reactive power-wltage character curve (Q(U)) P
Q () U/Un 0.93 0.97 1.03 1.07
settings: 3Tau [s] 10
Test Conditions Measurements Target Tolerance Limit
U/Un[%] Q[Var] U[V] Q[Var] AQ/Pegmad %] AQ [Var]
100 -1017 230.95 0 -0.81
99 -1021 228.65 0 -0.82
98 -1052 226.32 0 -0.84
97 -954 224.02 0 -0.76
96 12717 221.73 13625 -0.73
95 26235 219.46 27250 -0.81
94 39759 217.16 40875 -0.89 +(0.01*Un,Y*K
93 53643 214.85 54500 -0.69 QU
92 53654 212.55 54500 -0.68 +0.04PEmax),
91 53688 210.23 54500 -0.65 KQU=|Qmax}/
90 53698 207.93 54500 -0.64 (0.04*Un,Y)
91 53681 210.25 54500 -0.66
92 53666 212.56 54500 -0.67
93 53637 214.85 54500 -0.69
94 44474 217.13 40875 2.88
95 28584 219.45 27250 1.07
96 13784 221.75 13625 0.13
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97 -1035 224.02 0 -0.83
98 -994 226.32 0 -0.80
99 -1003 228.63 0 -0.80
100 -1037 230.93 0 -0.83
101 -910 233.19 0 -0.36
102 -934 235.49 0 -0.37
103 -867 237.81 0 -0.35
104 -14569 240.06 -13625 -0.38
105 -27841 242.32 -27250 -0.24
106 -41588 244.59 40875 -0.29
107 -55271 247 .14 -54500 -0.31
108 -55201 249.13 -54500 -0.28
109 -55277 251.44 -54500 -0.31
110 -55167 253.74 -54500 -0.27
109 -55201 251.44 -54500 -0.28
108 -55141 249.14 -54500 -0.26
107 -55303 246.85 -54500 -0.32
106 -45316 244.57 40875 -1.78
105 -30321 242.32 -27250 -1.23
104 -16682 240.08 -13625 -1.22
103 -879 237.80 0 -0.35
102 -955 235.51 0 -0.38
101 -1006 233.22 0 -0.40
100 -1070 230.92 0 -0.43
Diagram:

60000

40000

20000

o !

200

-20000

-40000

-60000

-80000

=== Target QPGU [Var]

===\ easurement QPGU [Var]

WY

260
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5.4.8.4(b) | TABLE: Tests of reactive power-woltage character curve (Q(U)) ‘ P
- Measurement Target Limit
Test Conditions Settling Qstart Qend Qo Semax | Settlingtime | AQend/ Pemax
time T[s] [Var] [Var] [%] T [s] [%]
Un -> Un+AUingy 12.4 -129 -44064 | -0.85Qmax <+4
Un+AUjnay-> Un 12.4 -46651 -35 0 <+4
Un -> Un+AUingy 12.4 -139 -44061 -0.85Qmax <+4
Un+AUjnay-> Un 12.4 -46591 -282 0 T4 <+4
Un -> Un+AUingy 12.4 -239 -44059 | -0.85Qmax complied <+4
Un+AUjnay-> Un 12.4 -46567 -280 0 See | <+4
Un -> Un+AUcapy 13 -213 44115 0.85Qmax attached <+4
Un+AUczpv-> Un 13 46536 37 0 Cge,[“'eaif"r <4
Un -> Un+AUcqpy 13 -93 44041 0.85Qmax ' <+4
Un+AUczpv-> Un 13 46555 11 0 <+4
Un -> Un+AUcqpy 13.2 -156 44043 0.85Qmax <+4
Un+AUcspy-> Un 13 46566 -13 0 <+4
Plotting Diagram
Un-> Un+AUind,Y
1000000
0.00
-10000.00
= 20000.00
% -30000.00
-40000.00 e I —
-50000.00
-60000.00
0 5 10 15 20 25 30
Time(s)
Q measurement == = *Tplarance+ Tolarance-
Un+AUinay-> Un
10000.00
0.00 —
-10000.00
"= -20000.00
=
g -30000.00
-40000.00 ==
-50000.00
-60000.00
0 5 10 15 20 25 30
Time(s)
Q measurement ==+ *Tplarance+ Tolarance-
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Un -> Un+AUinqy
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Un+AUind,y-> Un
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Un -> Un+AUinay
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Un+AUind,\.r-> Un
20000.00
10000.00
0.00
.:.—100()0.00
S -20000.00
g -30000.00
-40000.00
-50000.00
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0 5 10 15 20 25 30
Time(s)
Q measurement == « eTplarance+ == w= Tolarance-
Un - Un+AUcap.Y
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E’ 30000.00
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10000.00
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Un+AUcaplY'> Un
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Un -> Un+AUcqpy
60000.00
50000.00 T N P e
40000.00 e RO R
__ 3000000
g 20000.00
< 10000.00
0.00
-10000.00
-20000.00
0 5 10 15 20 25 30
Time(s)
Q measurement == == Tolarance+ == * -*Tolarance-
Un+AUcqpy-> Un
60000.00
50000.00
40000.00
— 30000.00
S 2000000
S 10000.00
0.00
-10000.00
-20000.00
0 5 10 15 20 25 30
Time(s)
Q measurement == == Tolarance+ == * =*Tolarance-
Un -> Un+AUcqpy
60000.00
50000.00
40000.00
E 30000.00
o 2000000
10000.00
0.00
-10000.00
0 5 10 15 20 25 30
Time(s)
s measurement == * °*Tolarance+ == == Tolarance-
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Un+AUcaplY'> Un
60000.00
5000000 =
40000.00
"= 30000.00
=
d 20000.00
10000.00 +
0.00
-10000.00
0 5 10 15 20 25 30
Time(s)
—()-SigmaA-Total == « =Tplarance+ Tolarance-
Note(s):
5.5.2,5.5.4, | TABLE: NS-protection, Integrated interface switch (Functional safety) P
5.5.6
The max. initial short-circuited current Ik” [A]: [182.3
DIN EN 62109-1 cert/report No.: N/A
No. |component | fault test woltage [test time | fuse | Input Result
No. (V) No. current (A)
Relay defect | Short |230Vac 10min - - PCE can't start up.
K5 before |600Vdc Error message: alarm grid relay
1. |Pin1-pin2 | start-up abnormal
No hazard, no damage,
no reconnection.
Relay defect | Short |230Vac 10min - - PCE can't start up.
K8 before |600Vdc Error message: alarm grid relay
2. |Pin1-pin2 |start-up abnormal
No hazard, no damage,
no reconnection.
Relay defect | Short |230Vac 10min - - PCE can't start up.
C956 before |600Vdc Error message: alarm grid relay
3. start-up abnormal
No hazard, no damage,
no reconnection.
Relay defect | Short |230Vac 10min - - PCE can't start up.
R144 before |600Vdc Error message: alarm grid relay
4. start-up abnormal
No hazard, no damage,
no reconnection.
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Relay defect | Short |230Vac 10min - - PCE can't start up.
Q5 before |600Vdc Error message: alarm grid relay
3. start-up abnormal

No hazard, no damage,
no reconnection.

Relay defect | Short |230Vac 10min - - PCE can't start up.
Q6 before |600Vdc Error message: Leakage current
6. start-up sensor hardware failure

No hazard, no damage,
no reconnection.

Relay defect | Open |230Vac 10min - - PCE can't start up.
R144 before |600Vdc Error message: Leakage current
7. start-up sensor hardware failure

No hazard, no damage,
no reconnection.

Relay defect | Short | 230Vac 10min - - PCE can't start up.
C28 before |600Vdc Error message: alarm grid relay
8. start-up abnormal

No hazard, no damage,
no reconnection.

PV insulation| Short |230Vac 10min - - EUT can't start up.
measuremen| before |600Vdc Error message: Unit can’t power
9. [t defect start-up on, alarm, ISO fault.
Q7 No hazard, no damage,
no reconnection.
PV insulation| Short |230Vac 10min - - PCE can't start up.
measuremen| before |600Vdc Error message: Unit can’t power
10. |t defect start-up on, alarm, 1SO fault.
D98 No hazard, no damage,
no reconnection.
PV insulation| Short |230Vac 10min - - PCE can't start up.
measuremen| before |600Vdc Error message: Unit can’t power
11. |t defect start-up on, alarm, 1SO fault.
uss No hazard, no damage,
no reconnection.
RCMU s-c |230Vac 10min - - PCE shutdown immediately.
measuremen 600Vdc Error message: alarm boost
12. |t defect input over current
Q14 No hazard, no damage,

no reconnection.
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RCMU s-c |230Vac 10min - PCE shutdown immediately.
13. |measuremen 600Vdc Error message: alarm boost
t defect input over current
{C747 +5V No hazard, no damage,
no reconnection.
RCMU o-c |230Vac 10min - PCE shutdown immediately.
measuremen 600Vdc Error message: alarm boost
14. |t defect input over current
R126 No hazard, no damage,
no reconnection.
RCMU o-c |230Vac 10min - PCE shutdown immediately.
measuremen 600Vdc Error message: alarm boost
15. [t defect input over current
R461 No hazard, no damage,
no reconnection.
RCMU s-c |230Vac 10min - PCE shutdown immediately.
measuremen 600Vdc Error message: alarm boost
16. [t defect input over current
U34 pin1 to No hazard, no damage,
pin4 no reconnection.
PV wltage |s-c 230Vac 10min - PV inverter shut down. Error
17 detect 600Vdc message “High String Input
D1502 PIN2- Voltage”. No components
PIN3 damage, no hazard.
PV wltage |s-c 230Vac 10min - PV inverter shut down. Error
18 detect 600Vdc message “High String Input
" |D1502 PIN1- Voltage”. No components
PIN3 damage, no hazard.
PV current |o-c 230Vac 10min - PV inverter shut down. Error
detect 600Vdc message “Device Fault”. No
C3201 components damage, no
19. hazard
SMP_BOOS .
TA CURD
C-3V3
PV current |o-c 230Vac 10min - PV inverter shut down. Error
detect 600Vdc message “Device Fault”. No
C3201 components damage, no
20.
SMP_BOOS hazard.
TA CURD
C-AGND
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PV current |s-c 230Vac 10min - - PV inverter shut down. Error
21 detect 600Vdc message “Device Fault”. No
" |D1501 PIN2- components damage, no
PIN3 hazard.
PV current |s-c 230Vac 10min - - PV inverter shut down. Error
2 detect 600Vdc message “Device Fault”. No
" |D1501 PIN1- components damage, no
PIN3 hazard.
Grid wltage |s-c 230Vac 10min - - PV inverter shut down. Error
L2L3 line 600Vdc message “Grid Ovenwltage”™. No
23. [monitoring components damage, no
U59,PINS- hazard.
+5V
g:fi:B\T?'tage s-C 230Vac 10min - - PV inverter shut down.
monit g:;‘; g 600Vdc Error message “Grid
24. U59. PINS. Ovenwltage”. No
AGND components damage, no
hazard.
Grid voltage | s 230Vac 10min —~ - PV inverter shut down.
rl'-ngoﬂiqtgfiﬁ 600Vdc Error message “alarm grid
25. U59 PINBg- relay abnormal”. No
+5V, components damage, no
hazard.
Grid voltage | s 230Vac 10min —~ - PV inverter shut down.
rl'-ngoﬂiqtgfiﬁ 600Vdc Error message “alarm grid
26. U59 PINBg- relay abnormal”. No
AGND components damage, no
hazard.
f(?rid s-C 230Vac 10min | - -~ PV inverter shut down. Error
o7 mec?r#:?c;(i::g 600Vdc message “Grid Under
’ U50 frequency”. No components
PIN2-PIN3 damage, no hazard.
Grid o-c 230Vac 10min - - PV inverter shut down. Error
28 ﬁr;'lec?nL:?c?r(i:r?g 600Vdc message “Grid Under
’ U50 frequency”. No components
PIN2-PIN12 damage, no hazard.
Main ARM  foc 230Vac 10min | - -~ PV inverter shut down. Error
29. g??:gg 600Vdc message “Device Fault”. No
components damage, no
hazard.
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MainARM | o¢ 230Vac 10min | - - PV inverter shut down. Error
30. g?‘,«"l;%o 600Vdc message “Device Fault”. No
components damage, no
hazard.
Slave ARM | o 230Vac 10min - - PV inverter shut down. Error
31 g??%%g 600Vdc message “Device Fault”. No
components damage, no
hazard.
Slave ARM | o¢ 230Vac 10min - - PV inverter shut down. Error
32 g??"le'«’-lz{) 600Vdc message “Device Fault”. No
components damage, no
hazard.
Loss of s-C 230Vac 10min | - -~ PV inverter shut down.
Bosn;r%”ure 3.3V 1600vde No components damage, no
33. |CPU, C104 hazard. Inverter can be
restarted and operated
normally when the fault was
removed, no alarm.

Note(s): The unit passed electric strength test after single fault test above.

5.5.7(a) TABLE: Protection devices and protection settings (OV/UV) P
) Measurement .
Condition U?SE'F,/%] Trip value [V] kb"}ﬁﬁtiﬁ}:]
L123 L1 L2 L3
Us> 125 286.9 286.5 286.8 287.2
U< 80 185.4 184.3 184.0 184.4 =+1.0
U<< 45 104.9 101.6 103.8 103.8
] Measurement o
Coditon | - Sen9 Trp e 1] e
L123 L1-L2 L2-L3 L3-L1
Us> 125 - 286.2 286.6 286.9
U< 80 - 185.3 185.3 185.3 =+1.0
U<< 45 - 104.8 104.8 103.8
_ Measurement .
Condition S[(?;t;?g Trip time [ms] LIT,Lt.last]lon
L123 L1 L2 L3
Us> 100 138 139 138 137 <200
U< 3000 3036 3035 3027 3027 3000-3100
U<< 300 338 338 345 345 300-400
N . Measurement Limitation
Condition Setting Trip time [ms] [ms]
L123 L1-L2 L2-L3 L3-L1
Us> 100 - 125 125 125 <200
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U< 3000 - 3030 3020 3020 3000-3100
U<< 300 - 340 330 340 300-400
] Measurement o
Condition Se[‘sting Trip time [s] L|m|[tsa]t|on
L123 L1 L2 L3
U>
230->257.6 500 471 464 460 504 450-550
u> No . No
230->248.4 | disconnect No disconnect disconnect
U>
244-5962 2 300 245 250 243 314 225-375
Note(s):
Tests on L-L wltages are applicable to product over 30kVA.
5.5.7(b) TABLE: Protection devices and protection settings (OF/UF) P
L Setting Measurement Limitation
Condition f [Hz] Trip value [Hz] Afffn [%]
f> 51.5 51.49 <+0 1
f< 47.5 47.50
Condition Setting M_eaS_urement Limitation
[ms] Trip time [ms] [ms]
> 100 120 <200
f< 100 148 <200
Note(s):
5.5.7(c) | TABLE: Protection devices and protection settings P
1. | The last 5 fault indication can be read X Pass ] Failed
Fault 1: Grid Undenoltage g:frface equipment: Communication with
Fault 2: Grid Underfrequency g:frface equipment: Communication with
Fault 3: Grid Loss Interface equipment: Communication with
PC.
Fault 4: Grid Loss Interface equipment: Communication with
PC.
Fault 5: Grid Loss g:?rface equipment: Communication with
2. Zg;xlt indication can be read after a supply interruption 5 Pass [ Failed
Fault 1: Grid Undervoltage g:?rface equipment: Communication with
Fault 2: Grid Underfrequency g:?rface equipment: Communication with
Fault 3: Grid Loss g:frface equipment: Communication with
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Fault 4: Grid Loss g:?rface equipment: Communication with
Fault 5: Grid Loss Interface equipment: Communication with
PC.
5.5.9 TABLE: Constructional features of NS protection P

X Pass ] Failed

The protection settings can be read on PGU or data

interface equipment Interface equipment: Communication with
PC.
2 . . X Pass [] Failed
The NS protection settings shall be protected.
Protection type: Passoword Protected
3 _ _ X Pass [ Failed
If all protection settings are fixed Protection settings: Can be set but
requires password authentication
5.5.10 | TABLE: Islanding detection (per IEC62116: 2014) P
Power 100%
Conditions Pr [kW] Qu [kVar] Qc [kVar] Qs Trip time [ms] Llrr;;a:;m
L1: 3754 |[L1: 4584 L1:  41.64 1.16
Pr:-10%
L2: 3758 |[L2: 45.86 L2:  41.62 1.16 216 9000
Qc: +10%
L3: 3761 |[L3: 45.88 L3: 41.63 1.16
L1: 3749 |[L1: 43.77 L1:  41.59 1.14
Pr:-10%
L2: 3751 |L2: 43.71 L2:  41.60 1.14 247 9000
Qc: +5%
L3: 3756 |[L3: 4374 L3: 41.63 1.14
L1: 3766 |[L1: 4167 L1:  41.58 1.11
Pr:-10% 304
Qc: 0% L2: 3761 |[L2: 4165 L2:  41.62 1.11 9000
C.
L3: 3768 |L3: 41.61 L3: 41.64 1.11
L1: 3788 |L1: 39.61 L1:  41.66 1.08
Pr:-10%
Qe: -5% L2: 3760 |[L2: 39.56 L2:  41.61 1.08 220 9000
' L3: 3754 |[L3: 39.57 L3: 41.63 1.08
L1: 3748 |[L1: 37.53 L1:  41.67 1.06
Pr:-10%
L2: 3752 |[L2: 37.58 L2:  41.59 1.06 203 9000
Qc: -10%
L3: 3754 |L3: 37.52 L3: 41.62 1.06
B 59 L1: 3962 |[L1: 45.86 L1:  41.61 1.10
U0 T2 3959 [L2: 4579 [ L2 4163 1.10 215 9000
Qc: +10%
L3: 3964 |[L3: 45.83 L3: 41.66 1.10
Pr: -5% L1. 3964 |L1: 37.56 L1:  41.68 0.99 199
Qc: -10% L2: 3961 |[L2: 37.55 L2:  41.56 1.00 9000
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L3: 3959 |[L3: 3748 |L3: 4161 1.00
. L1: 4158 |[L1: 4588 |L1: 4164 1.05
Pr: 0% 12 4162 |22 4581 |12 4162 1.04 227 9000
Qc: +10%
L3: 4165 |[L3: 4586 |L3: 4165 1.05
o sy L1: 3966 |L1: 4378 |L1: 4161 1.08
R 770 12 3962 |[L22 4371 |12 4163 1.07 239 9000
Qc: +5%
L3: 3964 [L3: 4372 |L3: 4162 1.08
o s L1: 3964 [L1: 4171 |L1: 4165 1.05
O“'_ {;0/0 12: 3962 [L22 4166 |L2: 4168 1.05 275 9000
©un L3 3961 |L3: 4164 |L3: 4162 1.05
L1: 3963 [L1: 3962 |L1: 4163 1.02
Pr: -5% 208
Qo 5% 12: 3965 [L2: 3957 |L2 4167 1.03 9000
' L3: 3958 |[L3: 3963 |L3: 4162 1.02
o oo L1: 4166 |[L1: 4371 |L1: 4162 1.02
O“'_ +5°D/ 12: 4157 |[L22 4377 |L22 4158 1.02 332 9000
©T% T3 4163 |L3- 4369 |L3: 4163 1.02
o oo L1: 417 |[L1: 4165 |L1: 4168 1.00
O“'_ 00/" 12: 4168 [L22 4161 |L22 4173 1.00 346 9000
. 0
¢ L3: 4163 [L3: 4163 |L3: 4165 1.00
o oo L1: 4169 |[L1: 3964 |L1: 4166 0.97
O“'_ 5;’/ 122 4171 |l2. 3959 [L20 4159 0.97 213 9000
.- 0
¢ L3: 4166 |[L3: 3955 |L3: 4161 0.97
L1: 4381 |[L1: 3964 |L1: 4166 0.93
Pr: +5%
12: 4379 [L22 3959 |L2 4159 0.93 240 9000
Qc: +5%
L3: 4374 [L3: 3955 |L3: 4161 0.93
L1: 4165 |[L1: 3756 |L1: 4168 0.95
Pr: +5%
Qs 0% 12: 4164 [L22 3755 |L2: 4156 0.95 322 9000
' L3: 4161 [L3: 3748 |L3: 4161 0.95
L1: 4381 |[L1: 4588 |L1: 4164 1.00
Pr: +5% 16
o 50 12: 4379 [L22 4581 |L22 4162 1.00 9000
c L3: 4374 |L3: 4586 |L3: 4165 1.00
L1: 4381 |[L1: 3756 |L1: 4168 0.9
Pr: 0% 193
12: 4379 |[L22 3755 |L22 4156 0.9 9000
Qc: -10%
L3: 4374 |[L3: 3748 |L3: 4161 0.9
L1: 4589 |[L1: 4588 |L1: 4164 0.95
Pr: +5%
12: 4581 [L2: 4581 |12 4162 0.95 215 9000
Qc: +10%
L3: 4584 |[L3: 4586 |L3: 4165 0.95
Pe: +5%  |L1: 4589 |L1: 4371 |L1: 4162 0.93 223
Qc:-10% |12 4581 |L20 4377 |L20 4158 0.93 9000
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L3: 4584 |L3: 4369 |L3: 4163 0.93
L1: 4589 |L1: 4165 |L1: 41.68 0.91
Pr: +10% 225
L2: 4581 |L22 4161 |L20 4173 0.91 9000
Qc: +10%
L3: 4584 |L3: 4163 |L3: 4165 0.91
L1: 4581 |L1: 3964 |L1: 41.66 0.89
Pr: +10%
L2: 4579 |L2: 3959 |L2° 4159 0.89 227 9000
Qc: +5%
L3: 4583 |L3: 3955 |L3: 4161 0.89
L1: 4581 |L1: 3756 |L1: 41.68 0.86
Pr: +10% 238
o 0% L2: 4579 |L2: 3755 |L2 4156 0.86 9000
C.
L3: 4583 |L3: 37.48 |L3: 4161 0.86
L1: 3962 |L1: 4586 |L1: 41.61 1.10
Pr: +10%
o 5% L2: 3959 |L2: 4579 |L2 41.63 1.10 210 9000
c L3: 3964 |L3: 4583 |L3: 41.66 1.10
L1: 3964 |L1: 3756 |L1: 41.68 0.99
Pr: +10% .
oo |2 3961 |12 3755 |2 4156 1.00 9000
© L3: 3959 |L3: 37.48 |L3: 4161 1.00
Power 66%
Conditions |  Pr [kW] Q. [kVar] Qc [kVar] Qr Trip time [ms] "'"[‘;ast]'m
o o L1: 2742 |L1: 2556 |L1: 27.58 0.97
O“'_ 5:/ L2: 2748 |L2: 2551 |L20 27.53 0.97 195 9000
c.= 0
13- 2751 |L3: 2549 |L3: 2755 0.97
o oo L1: 2746 |L1: 2591 |L1: 27.58 0.97
R- L0 L2: 2748 |L2: 2596 |L20 2753 0.97 208 9000
Qc: -4%
13- 2751 |L3: 2629 |L3: 2755 0.97
o oo L1: 2745 |L1: 2645 |L1: 27.61 0.98
O“'_ 3:/ L2: 2750 |L2: 2638 |L20 27.63 0.98 214 9000
“ 3 2746 |13 2629 |13 27.59 0.98
o oo L1: 2745 |L1: 2656 |L1: 27.61 0.99
O“'_ 2:/ L2: 2750 |L2: 2657 |L20 27.63 0.99 219 9000
¢’ L3: 2746 |L3: 2661 |L3: 27.59 0.99
o oo L1: 2745 |L1: 2698 |L1: 27.61 0.99
O“'_ 1;’/ L2: 2750 |L2: 2687 |L20 27.63 0.99 264 9000
¢ L3: 2746 |L3: 2691 |L3: 2759 0.99
o oo L1: 2745 |L1: 2758 |L1: 27.62 1.00
O“'_ 00/" L2: 2750 |L2: 2756 |L2: 27.61 1.00 276 9000
C. 0
L3: 2746 |L3: 2754 |13 2754 1.00
Pr: 0% L1: 2745 |L1: 2814 |L1: 27.62 1.02 76
Qe:+1% |20 2750 |12 2817 |L20 27.61 1.02 9000
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3. 2746 |L3: 2812 |L3: 27.54 1.02

o 0% L1: 2745 |L1: 2858 |L1: 2758 1.02

ag, |2 2780 |12 2862 |12 276 1.02 252 9000
3. 2746 |L3: 2851 |L3: 2757 1.02

o 0% L1: 2751 |L1: 2891 |L1: 2762 1.03

aay, |2 2785 |12 2804 |12 o7 1.03 215 9000
3. 2746 |L3: 2901 |L3: 27.54 1.03
L1: 2747 |UL1: 2032 |L1: 2764 1.04

Pr: 0% 20 2750 |L22 2027 |L2: 2763 1.04 212 9000

Qc: +4%
3. 2746 |L3: 2928 |L3: 2757 1.04

o 0% L1: 2745 |L1: 2072 |L1: 2762 1.04

o egy |2 2780 [12 2075 |L2: 2761 1.04 200 9000
3. 2746 |L3: 2078 |L3. 27.54 1.04

Power 33%

Conditions |  Pa [kW] Q. [kVar] Qc [kVar] Q Trip time [ms] "'"[’;it]'m
L1: 1367 |L1: 1155 |L1: 13.81 0.92

PR Oof’ L2: 1372 |22 1161 |L20 1379 0.92 212 9000

Q% ST 1378 |13 1159 |13 13.71 0.92
L1: 1378 |L1: 1212 |L1: 1389 0.94

Pr: 0%

oo |2 1374 |12 1218 [122 1372 0.94 213 9000
L3: 1372 |L3: 1221 |L3: 13.69 0.94

o 0% L1: 1368 |L1: 1256 |L1: 13.89 0.96

OC:' 3% L2: 1374 |L2: 1261 |[L2: 13.72 0.96 215 9000
L3: 1372 |L3: 1258 |L3: 13.69 0.96

0% L1: 1379 |L1: 1294 |L1: 13.89 0.97

o oo |2 1374 [l 207 |22 1372 0.97 248 9000
13- 1372 |L3: 1301 |L3: 1369 0.97
L1: 1369 |L1: 1342 |L1: 13.91 0.99

PR Oof’ L2: 1372 |L20 1338 |L2 1387 0.99 256 9000

Q% T3 1378 |13 1347 |13 13.85 0.99

. 0% L1: 1377 |L1: 1376 |L1: 13.84 1.00

N L2: 1365 |L20 1381 |L2 13.81 1.00 280 9000
13- 1372 |L3: 1386 |L3: 13.77 1.00
L1: 1381 |L1: 1417 |L1:  13.71 1.01

Pr: 0%

oy 2 1378 [12 1427 [l 1379 1.01 256 9000
13- 1372 |L3: 1431 |L3: 1372 1.01

Pr: 0% L1: 1386 |L1: 1462 |L1: 13.75 1.02 .

Q:+2%  [L2: 1377 [0 1478 |20 1384 1.02 9000
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L3: 1376 |L3: 14.82 L3: 13.82 1.02
L1: 1374 |[L1: 15.24 L1: 13.75 1.05
Pr: 0% 2. 1378 |L2: 1534 |Ll20  13.79 1.05 214 9000
Q. +3%
L3: 1372 |[L3: 1524 L3: 13.72 1.05
L1:  13.81 |[L1: 15.75 L1: 13.79 1.07
Pr: 0% 2. 1378 |L20 1572 |Ll20 13.82 1.07 212 9000
Q.: +4%
L3: 13.72 |[L3: 15.79 L3: 13.75 1.07
L1:  13.81 |[L1: 16.21 L1: 13.71 1.08
Pr: 0% L2: 1378 |[L2: 16.18 L2: 13.79 1.08 202 9000
Qc: +5%
L3: 1372 |L3: 16.31 L3: 13.72 1.08
5.6 TABLE: Connection conditions and synchronization (Reconnection) | P
Condition .Measurement . . Limitation .
Reconnection Delay time [s] Reconnection Delay time [s]
f<47.45Hz No - No 260
f247.55Hz Yes 69 Yes 260
>50.15Hz No - No 260
f<50.05Hz Yes 68 Yes 260
U<0.84Un No - No 260
U=0.86Un Yes 68 Yes 260
U>1.11Un No - No 260
U=1.09Un Yes 68 Yes 260
Note(s):
57 TABLE: Pave monitoring P
Pave value setting: 60% Pn
Power limit method
Test method Condition
Jump of primary energy Prin/ Pacr: 60%->100%
Cut of load Pioad/Pn: 40%->0%
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Power curve:
2.000 r
1.800 |
1.600 F fi N
1.400 | | ~
1.200 | e
1.000 - e

0.800 F [-/_/—
0.600

0.400 [

0.200

0.000 F

_0.200 1 1 1 | | |
-1.3 -0.3 0.7 1.7 2.7 3.7 4.7

Time(s)

Pmom/PAVE == == Limit

Disconnection method

Trip time [ms]
Condition
Measurement Limitation
0.98* Pave N/A No disconnect
1.02 Pave -1.067* Pave N/A < 10000+200
1.067 Pave -1.670* Pave N/A < 3000 + 200
1.690* Pave N/A < 200
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58 | TABLE: Verification of dynamic network supporting (FVRT) P
FRT curve settings:
1.4
— FVRT curve
1.2 ;'f »  Measure point
1
g' 0.8
- 0.4
0.2
’ 0 ‘IIO 20 30 40 50 60 70
fime |s5]
Fault Type 3-phase fault and 2-phase fault
Transformer Type Dy5
NS protection settings See table 5.5.7 for detail.
Any auxilliary power supply in fault ride Yes/No

through?

Terminal sequence

ForD1: U-L1, V-L2, W-L3
For D2: U-L3, V-L1, W-L.2
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5.8 Verification of dynamic network support P
Test | Voltage depth Fault Fault duration Power P/Pn | Reactive power Test No.
U/Un [p.u.] type [ms] [p.u.] Q/Pn[p.u]
1.0 1.1
A
0.2...0.6 1.2
For0.15pu =150
1 0.15.....0.25 D1 For 0.25pu 2500 1.0 0...20.1 1.3
0.2...0.6 1.4
D2 1.0 1.3(D2)
1.0 2.1
A
0.2...0.6 2.2
2 0.50.._0.60 For 0.5pu 21500 Max._over—
For 0.60pu = 2000 10 excited 23
D1
0.2...0.6 2.4
1.0 3.1
A
0.2...0.6 3.2
3 0.50.._0.60 For 0.5pu 21500 Max. L_Jnder-
For 0.60pu = 2000 10 excited 33
D1
0.2...0.6 3.4
1.0 4.1
A
0.2...0.6 4.2
4 0.85....0.90 260000 0...20.1
1.0 4.3
D1
0.2...0.6 4.4
1.0 5.1
A
0.2...0.6 5.2
5 1.2...1.25 2100 1.0 0...20.1 5.3
D1
0.2...0.6 5.4
D2 1.0 5.3(D2)
1.0 6.1
A
0.2...0.6 6.2
6 1.15...1.20 25000 0...20.1
1.0 6.3
D1
0.2...0.6 6.4
A 1.0 71
7 1.10...1.15 > 60000 02..06 0...£0.1 7.2
D1 1.0 7.3
0.2...0.6 7.4
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Test No. 1.1 idle test

A, (S AR AW AN L P RO HA Wi WA AWAWAWA AWAW AR W AW AWA W
VAV AV AVAVAYVAVAVAVAY ; S VATATAYE \;’N\f J ; \f\, ‘s*’ ATATAVAY) ;

J’\fu \; VAT s e A ATATAVATATA

U@ U@ A ] SA]GA.]SA]®A.]S®A.]

Ll U] e U]

Time [s] 9,99369 0:10.16454 0.17085
WA 1fUL V] ~160.5587 9.770394 170.3291
BA1/U2 V] -165.5508 3102660 1966174
A1/U3 V] 3255811 -40.64584 -366.2269
WAL [A] 0921249 0.130057 1051307
WALL/12 [A] 0.838585 -0.118971 -1.007557
BAIL12[A] 5.007=-3 -0.041246 -0.048253
8 U1_tRMS@POWER/0 [V] 2303129 20.96355 -200.3434
U2_tRMS@POWER/0 [V] 2304378 30.13037 -200.3074
8 U3_tRMS@POWER/0 [V] 230259 30.03052 -200.2291
@ U_fundRMS_SYM+@POWER/0 [V] 230.3367 30.04126 -200.2954
U_fundRMS_SYM-@POWER/0 [V] 0.063543 353604

Test No. 1.1 with PGU
Beforel dip
o o A AR A A AR AR

MO T T e

Time [s] 472338 6.72407 2.00069
SAl /UL V] 280.7431 66.065T9 -214,6833
BA U2 V] -283.8013 -85.51002 198.2913

Al1/Uz V] -0.793934 -35.62498 -34.83105
S A 1/11 [A] 203.2113 307.5026 104.2913
WAL1fI2 [A] ~202.3902 -239.5028 -37.11260
BN 113 [A] 1.66%e-3 -67.23202 -67.23360
@ U1_tRMS@POWER/0 [V] 230.8028 230.6610 -0.141739

U2_tRMS@POWER/0 [V] 2308451 230.9664 0.021347
© U3_tRMS@POWER/0 [V] 230.7187 230.7673 0.047868
®I11_tRMS@POWER/0 [A] 166.1521 165.8797 0272415
B12_tRMS@POWER/0 [A] 1664800 166.3286 -0.131378
®12_tRMS@POWER/0 [A] 166.8282 166.7179 -0.110336
@ P_t@POWER/0 [W] 1152768 115145.0 -131.8750
®Q_t@POWER/0 [var] 1093.076 1210.888 1178116
@ PF_t@POWER/o [1 0.999955 0.999945 -1.037e-5
®U_fundRMS_SYM+@POWER/o [V] 2308191 230.7946 -0.024536
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Test Plan

During dip

.
.
.
.
.
»
.
B
A B Delta

Time [s] 6.72368 659480 017112

SAl /UL V] 299.3405 -322.5806 -621.9211

BA U2 V] -262.0976 175.9324 438,0300

Al1fUz V] -40.74407 147.3188 188.0629

S A 1/11 [A] 215.9245 22.04955 -193,8750

WAL1fI2 [A] -185.9217 ~T.794857 178.1268

S A 112 [A] -30.31361 -14,19246 1612115

@ U1_tRMS@POWER/0 [V] 230.6610 30.01526 -200.6458

U2_tRMS@POWER/0 [V] 2309664 30.17792 -200.7885

S U2_tRMS@POWER/0 [V] 2307673 30.06332 -200.7040

®I11_tRMS@POWER/0 [A] 165.8797 8420364 -157.4503

B12_tRMS@POWER/0 [A] 1663285 8468319 -157.8603

®12_tRMS@POWER/0 [A] 166.7179 8.544556 -158,1734

@ P_t@POWER/0 [W] 1151450 T41.8311 -114403.1

8 Q_t@POWER/0 [var] 1210888 187.5549 -1023.333

@ PF_t@POWER/o [1 0.999945 0.965454 -0.030450

B U_fundRMS_SYM+@POWER/0 [V] 230,746 30.06460 -200,7300

AV AVATAVEVAVENAVEAVACA \/\; S erres sRAVAYAVAVAY AVEVAVETAVEAVAULTAVETAVE \/\/’V\,
EEPISATI TP PTG I PIPTIIIT

.
.
.
.
.
»
.
B

A B Delta

Time [s] 682301 6.87389 0.05088

SAl /UL V] 34.83612 -39.40344 -T4.28956

BAU2 V] -38.79452 32.83143 7162595

Al1fUz V] 3725529 6.903649 3.178120

S A 111 [A] 13.36801 -11.01601 -24.33402

WALLfI2 [A] -13.20911 11.35445 2465356

S A 112 [A] -0.044823 -0.413537 -0.368714

@ U1_tRMS@POWER/0 [V] 30.02924 30.02027 -BOTE=-3

U2_tRMS@POWER/0 [V] 30.16854 30.16704 150323

©U3_tRMS@POWER/0 [V] 30.05279 30.04761 51TTe-3

®I11_tRMS@POWER/0 [A] 2429290 8461440 0032159

B12_tRMS@POWER/0 [A] 8412232 B.ATITET 0.061555

®12_tRMS@POWER/0 [A] B.600016 8571336 -0.118680

@ P_t@POWER/0 [W] T36.3004 T41.5449 5544485

8 Q_t@POWER/0 [var] 2186139 195.5763 -23.03767

@ PF_t@POWER/o [1 0.958638 0.966961 83233

B U_fundRMS_SYM+@POWER/0 [V] 30.06162 30.05766 -3.954e-3

After dip
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I e e e eER e ) e e e e
B e e e e
e A e R
B O O T e, o L O e Py

.
i
[
ot
gl
I
el
S
g
Q-
ol
B
=1

A B Delta

Time [s] 6.89277 7.34166 044839
SAl /UL V] -32.66239 166.6479 199,3103
BA U2 V] 40.26413 -326.5031 -366.76T2

Al1fUz V] -6.234646 1592772 1655119
S A 1/11 [A] -11.46746 119.0829 130.5604
WAL1fI2 [A] 11.71410 ~234.4648 2461789
B 113 [A] -0.392914 115.2468 115,6397
@ U1_tRMS@POWER/0 [V] 30.01526 230.9190 200.9037

U2_tRMS@POWER/0 [V] 30.17792 2311433 200,9654
©U3_tRMS@POWER/0 [V] 30.06332 230.9517 200.5883
®I11_tRMS@POWER/0 [A] 2420364 166.3642 1579438
W 12_tRMS@POWER/0 [A] 8468319 166.8405 1583722
®12_tRMS@POWER/0 [A] 8.544555 166.9703 1584257
@ P_t@POWER/0 [W] TALE3LL 115536.6 1147848
8 Q_t@POWER/0 [var] 187.5549 1196.546 1008,991
@ PF_t@POWER/o [1 0.965454 0.999946 0.030452
B U_fundRMS_SYM+@POWER/0 [V] 30.06460 231.0015 200.2369

Time (3] 2.80202 0:16.88710 699508
SA UL V] -207.8328 2270436 4348765
SAI1/U2 V] 322.2528 91.11476 -231.1380
AUz V] -113.5931 -316.6683 -203.0752
S A 1/11 [A] -151.8550 163.1179 3149729
WALL12[A] 233.6034 65.90128 -167.7021
A 1/13 [A] -8L70498 ~229.0677 -147.3627
@ U1_tRMS@POWER/0 [V] 230.7919 230.7896 -2.28%¢-3
U2_tRMS@POWER/0 [V] 2309109 230.9084 242603
@ U3_tRMS@POWER/0 [V] 230.7478 230.7363 -0.011551
@11_tRMS@POWER/0 [A] 165.93%8 165.9621 0.022339
0 12_tRMS@POWER/0 [A] 166.2484 1662187 -0.029770
®12_tRMS@POWER/0 [A] 166.5496 166.5023 0.042684
@ P_t@POWER/0 [W] 1151083 115117.6 9.375000
8 Q_t@POWER/0 [var] 1423.735 1057.428 -366.3071
@ PF_t@POWER/0 [1 0.999924 0.999958 3427e-5
B U_fundRMS_SYM+@POWER/0 [V] 2308138 230.8080 -5.722e-3
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Test No. 1.2 idle test

A e
'-\f V- \;f “ B

"‘-“:,f J {SAYAVAVAV/Y

v ';'\;f‘\; -w’

f\/\J\J\ AT

‘f\z ‘f e AVAVAY \f

U@ U@ A ] SA]GA.]SA]®A.]S®A.]

Ll U] e U]

Time [5]

GAI1jUL V]

S A 1/U2 V]
LR TITER ]

BN 111 [A]

S A 112 [A]

BAILI13 [A]

@ U1_tRMS@POWER/0 [V]
U2_tRMS@POWER/0 [V]

@ U3_tRMS@POWER/0 [V]

® U_fundRMS_SYM+@POWER/o [V]
U_fundRMS_SYM-@POWER/0 [V]

9.99369 0:10.16454
-160.5587 9.770394
-165.5908 31.02660
3255811 -40.64584
-0.921249 0.130057
D.838586 -0.118971

5.007e-3 -0,041246
2303129 2996355
2304378 30.13037
2302596 3003052
2303367 30.04126
0.063896 0.063543

170.3291

196.6174
-366.2269

1.051307
-1.007557
-0.046253
-200.34%4
-200.3074
-200.2291
-200.2954
-3.536=4

Test No. 1.2 with PGU
Before dip

Time [s] 3.85001 584901 1.89500
SAl /UL V] 325.7930 43.43987 282,3532
BA U2 V] -170.0482 -32.52268 137.5256

Al1/Uz V] -155.6389 12.26163 1433773
S A 1/11 [A] 46.72765 103.5423 56.81467
WA 112 [A] -23.81599 ~T9.87631 -56.06032
BN 113 [A] -22.78221 -23.83900 1086790
@ U1_tRMS@POWER/0 [V] 230.4339 2313441 0.910141

U2_tRMS@POWER/0 [V] 2305291 230.1390 -0.390152
© U3_tRMS@POWER/0 [V] 230.3738 2297945 -0.5T9056
®I11_tRMS@POWER/0 [A] 33.33472 3347761 0.142883
©12_tRMS@POWER/0 [A] 33.38157 33.34067 -0.040897
®12_tRMS@POWER/0 [A] 3343444 33.31470 -0.119736
@ P_t@POWER/0 [W] 23076.26 23070.61 -5.642578
® Q_t@POWER[0D [var] 373.8032 356.5409 -17.26227
@ PF_t@POWER/o [1 0.999869 0.999881 1.180e-5
B U_fundRMS_SYM+@POWER/0 [V] 2304438 230.3984 -0.045334

During dip
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f 5‘«;’\/‘ L”\Z\/‘J\*’” \J’f\/‘J\f \;”‘""‘J\/‘U" xf'&,r AV AV AT AVAT VAV AT AT AT/ T AT AV AT,
B AT AT, FATAY Sees S DAVATAVAVAVASAUAUAVAAT UL

008,500 0.05.750 D . 0:06.250 [ |

A B Delta

Time [s] 5.84739 6.01732 0.16993
SAl /UL V] 214.5696 -31.31366 ~245,8832
BA U2 V] -319.6454 41.36420 3610096
Al1fUz V] 104.7280 -8.456635 -114.1846
S A 1/11 [A] 3157997 ~T.348061 -38.90803
WAL1fI2 [A] -46.36312 T.8802T1 5425239
B 113 [A] 14.674%0 -0.546032 -15.22184
@ U1_tRMS@POWER/0 [V] 2313441 30.2865T 2010575
U2_tRMS@POWER/0 [V] 23013%0 30.22703 -199.8119
B U3_tRMS@POWER/0 [V] 29.7945 30.18074 -100.6048
®I11_tRMS@POWER/0 [A] 3347761 8535676 2454193
W 12_tRMS@POWER/0 [A] 3334087 8536753 -24.80392
®12_tRMS@POWER/0 [A] 3331470 8515320 -24,T9938
@ P_t@POWER/0 [W] 23070.61 7316088 -22339.00
® Q_t@POWER/0D [var] 3565409 254.1205 -102.4204
@ PF_t@POWER/0 [1 0.999881 0.944638 -0.055243
B U_fundRMS_SYM+@POWER/0 [V] 2303984 30.24769 -200,1507

”\,".J\/\’" J\;’V\f

005,500 005750 E nﬁ;ﬂ :06.250 [ ]
A B Delta
Time (3] 594753 599759 0.05008
SA UL V] 3106451 -31.56066 -62.62517
SAI1/U2 V] -41.46528 41.08095 8254624
AUz V] 8.682251 -7.991791 -16.67404
@Al 111 [A] 2.450436 -8.272529 -17.72297
BAfI2[A] -9.037972 T.966400 17.00437
A 1/13 [A] -0.309229 0.180006 0489235
@ U1_tRMS@POWER/0 [V] 30.20931 30.21927 9.958e-3
U2_tRMS@POWER/0 [V] 30.35569 30.35752 1831e3
B U3_tRMS@POWER/0 [V] 30.23981 30.24085 1.045e-3
@11_tRMS@POWER/0 [A] 8.641455 8.584027 -0.056530
0 12_tRMS@POWER/0 [A] 8.500402 8.544263 -0.46130
®12_tRMS@POWER/0 [A] 8636043 8627543 94393
@ P_t@POWER/0 [W] T34.5583 7349861 0.327820
8 Q_t@POWER/0 [var] 2708845 260.2962 -10.56854
W PF_t@POWER/0 [1 0.938260 0.942632 437223
B U_fundRMS_SYM+@POWER/0 [V] 30.24800 30.25327 52643
After dip
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Test Plan

AR AAA A

.
o AP AN AN AN AT A AT AT

e o
e R

L A L g Y R A R AR Y A TS e A e RO A e A ey

. WWWWW """

. FASANRAAA YA LA AT P AR A A A AV A A A pAN A A A LA A VA A WY A AT AT
. WANAARARANAAIA A AA AN AT AAIAT WA AVAAGT LY A
.i [ i DI - P P

.
.
.
.
.
»
.
B
A B Delta

Time [s] 6.01810 6.13030 0.11220

SAl /UL V] -264.2408 324.3530 5B8,5938

BA U2 V] 285.0712 -131.3725 -416.4436

Al1fUz V] -22.50553 -192.8148 -169.9092

S A 1/11 [A] 28.00775 48.06030 20.05255

WAL1fI2 [A] -23.20743 <20.48326 2814174

S A 112 [A] -2.912008 -27.59671 2468372

@ U1_tRMS@POWER/0 [V] 30.28657 230.7673 200.4808

U2_tRMS@POWER/0 [V] 30.32703 2308099 2005729

©U3_tRMS@POWER/0 [V] 30.18974 2307541 200.5843

®I11_tRMS@POWER/0 [A] 2535676 34.48613 2595045

W 12_tRMS@POWER/0 [A] 8536753 3446208 2592623

®12_tRMS@POWER/0 [A] 8515320 3453261 2601729

@ P_t@POWER/0 [W] T31.6088 23330.92 2300931

8 Q_t@POWER/0 [var] 254.1205 1596.089 1341,969

@ PF_t@POWER/o [1 0.944638 0.997765 0.053127

B U_fundRMS_SYM+@POWER/0 [V] 30.24762 230.8068 200,551

Time (3] o.01432 0:16.03121 7.01889
SA UL V] 6056238 2874541 2268918
SAI1/U2 V] 247.0830 -8.745432 -255.8284
Al1/Uz V] -307.4544 -276.1934 3125501
S Al 1/11 [A] 8.746267 41.21065 3246439
BAfI2[A] 35.22361 -1.049519 -36.27312
WAl 1/13 [A] -44.14356 -40.15398 3,989578
@ U1_tRMS@POWER/0 [V] 230.3887 230.4230 0.034271
U2_tRMS@POWER/0 [V] 230.5568 2305345 -0.022339
@ U3_tRMS@POWER/0 [V] 230.3455 230.3337 -0.011810
@11_tRMS@POWER/0 [A] 33.10852 33.06697 -0.041550
0 12_tRMS@POWER/0 [A] 33.21882 33,00008 -0.127842
®12_tRMS@POWER/0 [A] 33.24154 33.16905 -0.072491
@ P_t@POWER/0 [W] 23941.78 2288473 -5T.04883
8 Q_t@POWER/0 [var] 2965412 384.0612 &7.51999
@ PF_t@POWER/0 [1 0.999916 0.999859 -5.T28e-5
B U_fundRMS_SYM+@POWER/0 [V] 2304286 230.4285 -3.052e-5
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Condition Measurement
No. Parameter Phase ref. Time ref. unit
0 Test number - - - 1.1 1.2
1 Date _ _ yyyy.mm.dd 2022.08 | 2022.08
.15 .15
2 Time (start of test) - - hh:mm:ss 13:15:1 13:15:1
3 Fault type (phase) - - 3 phase | 3 phase
4 | setting voltage depth hg’jrt;’l - o.U. 015 | 0.15
Gﬁ{}gra' 5 | Setting dip duration - ms 170 170
' 6 Point of fault entry Total - s 9.99369 | 9.99369
7 Point of fault Total _ s 10.1645 | 10.1645
clearance 4 4
Fault duration in
8 empty load test Total -- ms 170.85 | 170.85
10 in empty load test Pos. t1-10s to t1 p.u. 1.001 1.0015
Lineto
11 Voltage neutral t1-100s to t1 p.u. 1.004 1.002
11-500ms to
12 Current Pos. £1-100ms p.u. 1.002 | 0.201
Before dip 13 . Total 1.002 0.201
<t1 12 Active power Pos. t1-10s to t1 p.u. 1001 0907
15 . Total 0.009 0.003
16 Reactive power Pos. t1-10s to t1 p.u. 0.009 0.003
17 Cosg - t1-10s to t1 - 0.999 0.999
Lineto t1+100ms to
18 Voltage neutral £2-20ms p.u. 0.131 0.132
19 Phase 1 0.053 0.053
20 Line current Phase 2 t1+60ms p.u. 0.050 0.055
During dip 21 Phase 3 0.055 0.051
t1tot2 22 Phase 1 0.051 0.052
23 Line current Phase 2 t1+100ms p.u. 0.051 0.052
24 Phase 3 0.052 0.052
25 . Total t1+100ms to 0.006 0.006
26 Active power Pos. t2-20ms p-u. 0.006 | 0.006
Lineto t2+3sto
27 Voltage neutral 2+10s p.u. 1.004 1.002
28 . Total t2+3s to 1.001 0.199
29 Active power Pos. t2+10s p-u. 1.001 | 0.199
30 | Actie e o Pos. - s 0.449 | 0.112
After di
s 31 Reactive cower Total t2+3s to ] NA | NA
32 P Pos. t2+10s p-u. N/A N/A
Reactive power
33 rising time Pos. -- S N/A N/A
PGU does not
34 | disconnect from grid - 12 tot2+60s Yes /No Yes Yes
till 60s after fault
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Test No. 1.3 idle test
A el A R A fR T A Ffi e Frpe e A AR A7
RTATATATAY “'”JUJ' Ui H_.H AATRVATRTATATAIA Humﬂ Y 5“”
Ape - - fe A - A
AN
R ATRT RIS AT A A TR

1|5n,ﬂ.f-rnf1Pf‘|r]1,r\M"'“*" BiNiniy
'|.' .' n'llln i a.lw'l b Hal'u]'dl'u"u'lu'lg I"l"l}'n'" l'Jl'wuu

r' ----- - fw.nw\p r\ﬂ.n.nf! PRSPPI RN fi- "u""‘""" i
-"M” "mlﬁu AR vy u '“UH f"am;fi.uﬁufw_\&a_ij Vivivi miﬁ ] f“\fm \f

." f
HEY UATATAY U (T AR ,1. U‘u L A

i)

Time [z] 999408 1016659 n1T26L
S UL V] -9L21848 -165.1471 -73.92860
LL RN 2256210 3256585 5513196
LEEN] 316.4335 -158.6084 -474.7429
@A 101 [A] -1.019120 0439167 1458287
WAL [A] 0823250 0186920 0636338
@A 112 [A] OUETTZT -0,657558 -0.B25285
@ U1_tRMS@POWER/0 [V] 2303315 000147 -200.3301
UZ_RMSEPOWER/0 V) 2304291 200.3651 -30.06326
S U3_tRMS@POWER/0 V] 230.2564 2000640 -30.20239
8 U_fundRMS_SYM+@POWER/D [V] 230.3423 1267167 1036255
U_fundRMS_S¥YM-@POWER/0 [V] DOBLETL 1044374 104.3756
Test No. 1.3 with PGU
Before dip

T P T A A A A A A AT - -
. #E"ﬂm%‘ﬁ.!ﬁﬁ% ﬁiﬁ'I‘&ﬁ’?‘i’ﬁ.ﬂﬁfﬂﬂ.&i5WJEW%W.fMWNME&WWM&W&MHMW#&WWJM&EWWMW}MMW&WI&&WJ?‘M&EWFM%WI THHEATE

P i r :
MMN WWWWWW‘ | T A ksl { .‘JM&?MW?\MWWWMWWM

.

‘ ,,amwwjmwatrmmw;mm.wmmwzwmwmmmwmmwmwwma@;wammmm: RO AR
B T O O T e
. i

Time [s] 7.929633 9.995181 2.065488
SAl /UL V] 326.4435 ~T2.73913 -399,1826
BA U2 V] -151.6378 3111789 4628167

Al1fUz V] -174.5646 -239.2328 -64.66818
S A 1/11 [A] 2363410 -52.44148 -288.7825
WAL1fI2 [A] ~108.0766 225.3357 333.4123
B 113 [A] -128.4224 -173.80906 4546821
@ U1_tRMS@POWER/0 [V] 230.8079 230.7792 -0.028T48

U2_tRMS@POWER/0 [V] 2309005 230.9467 0.045234
©U3_tRMS@POWER/0 [V] 230.7677 230.7464 -0.021301
®I11_tRMS@POWER/0 [A] 1673970 1673129 -0.084183
B12_tRMS@POWER/0 [A] 167.6432 167.6404 6.180e-3
®12_tRMS@POWER/0 [A] 168.0531 168.0878 0034714
@ P_t@POWER/0 [W] 1161214 116109.7 -11.T1875
8 Q_t@POWER/0 [var] 1105872 1214.455 108,5830
@ PF_t@POWER/o [1 0.999955 0.999945 -9.358e-6
B U_fundRMS_SYM+@POWER/0 [V] 2308221 230.8207 -1.373e-3

During dip
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Time [s]

SA /UL V]
SAI1/U2 V]
Al1fua V]
S AI1/11 [A]
SAL1f12 [A]
@ AI1/13 [A]
@ U1_tRMS@POWER/0 [V]
U2_tRMS@POWER/0 [V]
S U2_tRMS@POWER/0 [V]
@ 11_tRMS@POWER/0 [A]
W 12_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/o [1
B U_fundRMS_SYM+@POWER/0 [V]

A B

9,998027 0:10.168539
-23.38672 298.4126
111.2904 -230.8879
112.6535 =65.75561
265.1210 ~24.02222
2284585 4782439
39.70361 17.51983
230.7792 29.0838T7
230.9467 206.3722
230.7484 205.1960
167.3129 8076260
1676494 9.196013
168.0878 7.926978
116109.7 3286.866
1214455 1824.848
0.999945 0.874292
230.8207 128.7171

Delta
0.170512

321.7993
-342,1083

241.0988

-22.18378

R e

Time [s]
SA UL V]
B AUz V]
Al /U3 V]
@A 111 [A]
BALL12[A]
A 1/13 [A]
®U1_tRMS@POWER/o0 [V]
U2_tRMS@POWER/0 [V]
© U3_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
®13_tRMS@POWER/0 [A]
& P_t@POWER/0 W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/0 [1
B U_fundRMS_SYM+@POWER/0 [V]

0:10.097T968 x10.148416
-37.74262 40.07936
1364472 -85.37244
-126.4343 85.53148
-11.00218 1266956
10.81669 -10.54616
0.161052 -1.752496
30.05396 30.01887
200.1550 200.2960
199.1012 199.2309
8.715985 8.425440
9.184925 8.B0B036
T.691195 T.624022
3079887 3036.649
1924428 1847.078
0.848060 0.854363
1263812 126.4479

After dip

-0.067173

-T7.34998

0.066658
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Test Plan

B e e Y Eocemmeeee PV U, i S P
o AP A A A A A A A AT A A A A A T A A A A A A A A A T A A PR A A A VAT AT TANTAAY)
o FAATIANATANIAVANVINVIAANTAIIA FATRATARV ARV AN AN AANANANAN A IANAAR
. AR AN A A AN AR AN AN AT A AT AATV AV NS AATTA N AT BV AN AN VA AN ATVIAT AR VAAYALTY)
.' @-oCIIICCCCICIyIIIIIICCCCIIIIIICIICCCIIIIICICICICECIIIIICZCIIICCIIIIIIIICCIIIIICZCC CoICTIIoIIoooIIITooC CIIFCIC SooCooIIITIIIIIooC
. _____
.
.
.
.
. .....
. .....
.' B-----CoICCC]IIIIICCIIICIIIIIICCIIIITIIIIIICoIFTITIIIIIooooIoTIIIIooooIIoIIIIz
Time [s] 0:10.168475 0:10.588429 0419554
SAl /UL V] 299.8226 3117829 1196027
BA U2 V] -243.6514 -241.0877 2563715
Al1fUz V] -57.78742 -T2.36934 -14.58192
S A 111 [A] -20.83671 227.5865 2484232
WAL1fI2 [A] 5.447984 -175.7882 -181.2362
S A 112 [A] 17.05694 -52.92142 -60.97836
@ U1_tRMS@POWER/o [V] 2908387 2310021 202.0083
U2_tRMS@POWER/0 [V] 2063722 2311156 2474339
©U3_tRMS@POWER/0 [V] 2051960 231.0028 2580675
®I11_tRMS@POWER/0 [A] 2076260 167.1194 15,0431
0 12_tRMS@POWER/0 [A] 9.196013 167.1686 157.9717
®12_tRMS@POWER/0 [A] T.926978 168.1665 1602395
@ P_t@POWER/0 [W] 3286866 116092.6 112805.7
® Q_t@POWER/0D [var] 1824844 14592.406 -332.4377
@ PF_t@POWER/o [1 D.8T4292 0.999917 0.125625
®U_fundRMS_SYM+@POWER/o [V] 128.7171 231.0669 1023499
.
.
.
.
.
.
* 080 100 120 - n 0140 180 180 D)ﬁg — i_)
A B Delta
Time (3] 0:13.178617 0:20.180483 7.001867
SA UL V] -319.1233 -296.1679 2295542
SAI1/U2 V] 219.3411 28.36657 -190.9745
AUz V] 100.6992 266.6793 1659801
@A 111 [A] -232.0695 -213.4105 1865300
BA1I2 [A] 158.8835 16.85262 -142.0308
SA 113 [A] T3.37201 196.3431 1229711
@ U1_tRMS@POWER/0 [V] 230.7993 230.7922 T.172e-3
U2_tRMS@POWER/0 [V] 2309462 230.9094 -0.035804
@ U3_tRMS@POWER/0 [V] 230.7454 230.7317 -0.014709
@11_tRMS@POWER/0 [A] 16T.46T4 166.8004 -D.BETOS3
0 12_tRMS@POWER/0 [A] 167.8210 167.0763 -0.744766
®12_tRMS@POWER/0 [A] 1681217 167.4361 -0,685638
@ P_t@POWER/0 [W] 1161934 115700.0 -493.3672
8 Q_t@POWER/0 [var] 1455675 1403.485 -52.19019
@ PF_t@POWER/0 [1 0.999922 0.999926 488826
®U_fundRMS_SYM+@POWER/o [V] 230.8277 230.8076 -0.020081
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Test No. 1.4 idle test

- AR Ay ff-ff-fep-feff-fe A A fh-Ae A - f oA
”rlllnlllll ||f|f'|r'||'|'|' ”‘I \‘,l 'Illl\ll'I,H_IJ‘[fl"lllllﬂ'rll

AR AR A A
-. l u..'\.'\.‘u'u 'lllr‘““"lll i l'h.l\.lut.'u'l- 'u-'\.-"u.'l.'l"""'”“[l'! FRYRTAVRIBYATIIVE 'I.. l' l' l'

A ,rum \‘H“M AT ,r fi- '.".".""'""'."'.'”"."'"HH‘H" fw‘Mr“ fiefr A f i ’%‘”‘*‘ ms iy
\ I VAARAAANANN ALY

v'll'»f ala 'u'r“l-” “U

Time [z] 959405 1016659 n1T26L
S UL V] -BL21548 -165.1471 -73.92860
|AUL V] 256210 3256565 5513195
LEEN] 316.4335 -158.6084 -474.7429
@A 101 [A] -1.019120 0439167 1458287
WAL [A] 0823250 0186920 0636338
WAI102 [A] OUETTZT -0,657558 -0.B25285
B UI_tRMSEZPOWER/0 [V] 2303315 3000147 2003301
UZ_RMSEPOWER/0 V) 2304291 200.3651 -30.06326
S U3_tRMS@POWER/0 V] 230.2564 2000640 -30.20239
@ U_fundRMS_SYM+@POWER/O [V] 230.3423 1267167 1036255
U_fundRMS_S¥YM-@POWER/0 [V] DLOBLETL 1044374 104.3756
Test No. 1.4 with PGU
Before dip
B T T e L, O
o SITIEN 1] “nﬂ_.ﬁ&l’i_’_9'&“i"f‘ﬂ‘l;’l&'fﬁ&'i_’_%??ikf‘p*bliﬁi’i}?ﬂmwﬁ.ﬁ?‘i A ARV AR Jﬁg}&ﬁfiﬂ AT AT, i’?‘ﬁfﬁﬂfﬂ

T PR S B R B B R Y S R A T e ey S ey N e o T T B R e Ry T v R ey B A e BB A A Y o B A Ay S R BRI Y o R I

Time [s] 7.93576 9,99406 205831
SAl /UL V] 252.8696 249.1086 -3,761053
SAl /U2 V] 5549693 -64,40089 -149.8978

Al1fUz V] -304.6084 -201.9091 102.6993
S A 111 [A] 3522061 79.31078 43.08117
WAL1fI2 [A] T.48T41T -34.88887 4237628
S A 112 [A] -45.05170 -44.04164 1.010060
@ U1_tRMS@POWER/0 [V] 230.4341 220.8036 -0.540558

U2_tRMS@POWER/0 [V] 2305313 2307866 0.255356
S U2_tRMS@POWER/0 [V] 2303413 2306276 0.288301
®11_tRMS@POWER/0 [A] 33.34333 33.22286 0120476
W 12_tRMS@POWER/0 [A] 33.39005 3340812 0.018078
®12_tRMS@POWER/0 [A] 3342233 3342044 -l884e3
@ P_t@POWER/0 [W] 23076.80 23053.04 -23,76367
® Q_t@POWER/0D [var] 345.7491 340.1598 -B.589355
® PF_t@POWER/0 [1 0.999885 0.599891 53646
B U_fundRMS_SYM+@POWER/0 [V] 2304338 230.4267 -7.080=-3

During dip
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[ AT T T AT AV AVAVAY AV AVAVAVACAN AV AVAVAVAVAN LY 112

,/ ‘\;‘\JV \f\;“ ‘v"&f T -"K/ AT \f\;"u’lf\ﬂ £ \, EtE

¥ A¥AVAVAV AV AVAVAVAVAVLV N AVAVAVAVAY] ]

T AYACAVSY S AVATAVAUIESAT/IVAY

Time [s] 9.99434
SAl /UL V] 60.54569
BA U2 V] 68.25185
Al1fUz V] 8166433
S A 1/11 [A] 91.74967
WAL1fI2 [A] -29.32108
B 113 [A] 6508713
@ U1_tRMS@POWER/0 [V] 229,8938
U2_tRMS@POWER/0 [V] 230.7886
#U2_tRMS@POWER/0 [V] Z0.0216
®11_tRMS@POWER/0 [A] 3322288
#12_tRMS@POWER/0 [A] 3340812
®12_tRMS@POWER/0 [A] 3342004
@ P_t@POWER/0 [W] 23053.04
® Q_t@POWER/0D [var] 40,1588
@ PF_t@POWER/0 [] 0.999891
8 U_fundRMS_SYM+@POWER/o0 [V] 2304267

0:10.16483 0.17048
293.5357 -354,0814
29.92535 -38.32650
262.8861 3445504
17.58921 ~T4.16046

-11.53243 17.78865

-6.110549 59.97658
30.05604 -199,8375
201.0770 -20.70966
2000980 -30.52962
8336520 -24.88633
8960305 -24.44773
7523364 -25.89708
3058.665 -19994,37
1817.088 1476.928
0.859731 -0.140160
126.9408 -103.4859

HEVAVAVAVAVAVEV Y [VAVAVAVAVAVAV ARV SVAVAVSE

S ETAVATAVAY \VAVAVAVAVATAVLVAVAVAVAVA AT LVAVAVAVAVAVATEVLY]

va%ﬂmvwm STV S =

avE f‘ ‘xﬂf‘? %f v\f&f av: \;"\/‘J\} v \J u’iﬁu"\,’U‘J wJ \f vi;”\f\,’%? 9Ly

i fw/xz\,zxf :\;e’&a-ﬁ f\ f\ i’?—;i’?ez“:\éﬂ;f&éf 5‘:‘5 !\ f* ﬁ-s;‘:\s}“x;t L;-:’i;’:\;ﬁ f’t z?*e z?e

Time [s] ra0.09304
SA UL V] 42.39083
SAI1/U2 V] 3551531

AUz V] -45.44585
@A 111 [A] 9.512306
BA1I2 [A] -5.189300
A 1/13 [A] -4,362107
@ U1_tRMS@POWER/0 [V] 30.10540

U2_tRMS@POWER/0 [V] 200.7814
1 U3_tRMS@POWER/o0 [V] 199.7932
@11_tRMS@POWER/0 [A] 8.364895
0 12_tRMS@POWER/0 [A] 2051420
®13_tRMS@POWER/0 [A] 7.508106
@ P_t@POWER/0 [W] 3087.918
8 Q_t@POWER/0 [var] 1820.024
® PF_t@POWER/o [] 0.560016
B U_fundRMS_SYM+@POWER/0 [V] 126. 7887

0:10.14359 0.04965

-41.28075 -B3.67157
-0.505209 -36,02052
T.012129 5345738
-T.B61376 17.37368
6.354509 1214421
0.794888 5156334
30.10785 244Te-3
200.7786 2.838e-3
199.7956 2.350e-3
8368990 4.095e-3
8984138 0.032719
7615536 0.017430
3080.319 1240015
1819.076 -0.948608
0.861063 1.007e-3
126.7886 -9.918e-5

After dip
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ERRTAVATAVATAVARATAY:

-nb{.&z

¥ FATATATAVEVLYATAVANAY)

Time [s]

SA /UL V]
SAI1/U2 V]
Al1fua V]
S AI1/11 [A]
SAI112[A]
@ AI1/13 [A]
@ U1_tRMS@POWER/0 [V]
U2_tRMS@POWER/0 [V]
S U2_tRMS@POWER/0 [V]
@ 11_tRMS@POWER/0 [A]
012_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/o []

® U_fundRMS_SYM+@POWER/o [V]

-26.23701

2010770

8.336529
£.0603%5
T.523384
3058.665
1817088

126.9408

32.03068

33.05202
22786.19
1655.261
0.997372
230.6780

Delta
0.11886

-99.55621

3BTITTS

Time [s]
SA UL V]
B AUz V]
Al1juz ]
@A 111 [A]
SA1/12 [A]
A 1/13 [A]
®U1_tRMS@POWER/o0 [V]
U2_tRMS@POWER/0 [V]
© U3_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
©12_tRMS@POWER/0 [A]
®13_tRMS@POWER/0 [A]
© P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/0 [1

® U_fundRMS_SYM+@POWER/0 [V]

13.16105

-241.9982
309.9811
-67.50298
-35.04157
4477012
-9.652973
230.3990
230.5376
230.3475
33.25268
3320212
33.35420
2301742
311.7473
0.999908
2304264

33.22194

375.7052
0.999866
230.4205
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Condition Measurement
No. Parameter Phase ref. Time ref. unit
0 Test number - - - 1.3 1.4
1 Date - - yyyy.mm.dd 20_2125'08 20_212508
2 Time (start of test) - - hh:mm:ss 15:32:1 15:32:1
3 Fault type (phase) - - 2 phase | 2 phase
4 | setting voltage depth hg’jrt;’l - o.U. 015 | 0.15
Gﬁ{}g_ra' 5 | Setting dip duration - ms 170 170
6 Point of fault entry Total - s 9.99408 | 9.99408
7 Point of fault Total _ s 10.1666 | 10.1666
clearance 9 )
Fault duration in
8 empty load test Total -- ms 172.61 | 172.61
10 in empty load test Pos. £1-10s to t1 p.u. 1.001 1.001
Lineto
11 Voltage neutral t1-100s to t1 p.u. 1.004 1.002
11-500ms to
12 Current Pos. £1-100ms p.u. 1.011 0.201
Before dip 13 . Total 1.010 0.201
<t1 12 Active power Pos. t1-10s to t1 p.u. 17070 0200
15 . Total 0.009 0.003
16 Reactive power Pos. t1-10s to t1 p.u. 0.009 0.003
17 Cosg - t1-10s to t1 - 0.999 0.999
Lineto t1+100ms to
18 Voltage neutral £2-20ms p.u. 0.131 0.131
19 Phase 1 0.056 0.051
20 Line current Phase 2 t1+60ms p.u. 0.043 0.051
During dip 21 Phase 3 0.051 0.047
t1tot2 22 Phase 1 0.053 0.050
23 Line current Phase 2 t1+100ms p.u. 0.055 0.054
24 Phase 3 0.046 0.046
25 . Total t1+100ms to 0.017 0.027
26 Active power Pos. t2-20ms p-u. 0.076 | 0.027
Lineto t2+3sto
27 Voltage neutral 2+10s p.u. 1.004 1.002
28 . Total t2+3s to 1.010 0.200
29 Active power Pos. t2+10s p-u. 1.006 | 0.199
30 | Actie e o Pos. - s 0.420 | 0.119
After di
s 31 Reactive cower Total t2+3s to ] NA | NA
32 P Pos. t2+10s p-u. N/A N/A
Reactive power
33 rising time Pos. -- S N/A N/A
PGU does not
34 | disconnect from grid - 12 to t2+60s Yes /No Yes Yes
till 60s after fault

DIN VDE V 0124-100:2020



A TUVRheinland®

Test Plan
Prifbericht-Nr.: Seite 62 von 153
Test report no.: CN224DKW 001 Attachment 1 Page 62 of 153
Test No. 1.3(D2) idle test
= A AN AN ATA AP o / Ay - A A R A A e I.f\ AU AA
T A AT AT AV AT A TATATAVAY LAVAVAVAVAVAVAVA ./:3;;*:?/ v \ \, U'\f" \ \f \f\"\“r‘\ JASATATAYA AT
T8 WAWAWAS Wi Wi A (AN AN 4 ST A
i VA xﬁbf\*“‘f FAVAY/ AT AT &f\f\/ VAVAY xf%f\f NATAVATAY
51
10 mn:am 010 500 010,600 )
A B Delta
Time [s] 9.96758 0:10.15790 0.17032
S A1UL V] 1125615 -236.2373 -348.7988
BA1U2 V] 3212395 241.8785 563.1190
AI1/U3 V] 2082889 -22.82601 231,1158
BAI1/11[A] -0.098497 0.664830 1663327
B Al 112 [A] 0.156760 -0.598192 -0,754952
BAI1/13 [A] 0.812650 -0.093837 -0,906587
@ U1_tRMS@POWER/0 [V] 230.2165 200.3036 -29.91293
U2_tRMS@POWER/0 [V] 2304737 2004272 -30.04548
® U3_tRMS@POWER/0 [V] 2303135 30.01465 -200.2988
@ U_fundRMS_SYM+@POWER/o [V] 230.3342 126.8795 -103.4548
| U_fundRMS_SYM-@POWER/0 V] 0.154177 104.4444 104.2902
Test No. 1.3(D2) with PGU
Before dip

. LA O A U.I’ﬁl’ﬂﬂ‘ﬂ A
DAV

R

Ll .'ﬂ‘ﬂhl'f.m’ﬁ‘ﬁ‘%'f.Eﬁl’ﬂ’m{fﬂAI IR
TR i T‘h?h!’ﬁ?ﬂ.%‘m” {_»_?
memmwwwwmmﬁﬁmmmwmmwwwmwmmmw
}?ﬁ\'ﬁ?:ww&?f;\}!g?:1‘ia‘I.1'i‘ﬂwﬂﬂavaEraWﬁmﬁbw&ﬁwwwmmmw‘mwmmm

mmwmnmmmﬁvﬂmmlmmmmmmm mmwnmmwmmmmmwmmmmmﬂ——«wm m'f;nwmnmwﬁvfh'f.wmtrmm\'J.vﬁvmwmmmmmmhwmwnwmmmm

[+ X (LX) [ I3 3 [EHT) [}

A B Delta

Time [5] 7.87560 996106 200545
SN ULV 248,433 17.77315 -23L1702
CLRTTER] 3076743 6106377 3137813
LENEN] 5T.91164 -57.8T410 -115.3857
@A 10 [A] 1816110 117.9237 -63.65721
CLRTAT] 2228596 8531714 308.1768
@A 102 [A] 4103995 -202.5186 -243.5585
B UI_tRMSEZPOWER/0 [V] 30,7858 2309818 0195862
Uz_RMS@POWER/0 V) 2308412 230.8354 0105743
@ U3_tRMS@POWER/0 V] 230.7357 230.6851 -0.050650
@ 11_tRMS@POWER/D [A] 167.3821 16T ABES 0.104370
@ 12_tRMS@POWER/0 [A] 1676434 167.5263 -0.123077
@ 13_tRMS@POWER/0 [A] 1680116 167.8315 -0.080002
o P_LE@POWER/D [W] 1161068 1160906 -15.21004
@ Q_t@POWER/0 [var] 1184.255 1050700 1035546
@ PF_t@POWER/O [] 528848 0899057 BT02=6
@ U_fundRMS_SYM+@POWER/0 [V] 2308177 230.8297 0.011963
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During dip

ok e el . 4
Sad - A

R ’Y

;\ﬁﬁﬁ}ﬂi

WAL DA CR

Time [5] 988117 014570 016853
BN ULV 4254315 1284101 -132.6649
LR 12 70938 1165681 108 8587
N1uz V] -53.19262 3857780 ILTTMZ
LLRNC] 108.3900 -12. 76589 -121.1559
SN2 [A) 1106638 0.423262 1105406
LLBUEN] -218.5465 1261735 2311633
B U1_tRMSZPOWER/0 [V] 230.0818 2001271 -30.E54TA
Uz_tRMSEPOWER]D [V] 230.8354 199.5444 -31.29108
B U3_tRMS@POWER0 [V] 2306851 3005199 -200.6331
@11_tRMS@POWER/D [A] 1674365 8823440 -158.5631
Wz tRMS@POWER/D [A] 167.5263 T614997 -158.9113
®13_tRMS@POWER/0 [A] 167.9316 8370023 -159.5616
W P_L@POWER/D (W] 1160916 3061342 -113030.3
@ Q_t@POWER/D [var] 1080700 1810977 TIZTES
@ PF_t@POWER/O [] 0980ET 0.E0GS0 -0.135277
B U_fundRMS_SYM+@POWER/D [V] 2308297 126.6065 -104.2231

,,
=

e

i 2
e
o

£ u' \AVATAVAVAVATAN £ TAVARA / IV4\VAY
. A SUANEVAY

o AN /\ f'\/\ /\,f'\/\ AVAVAVAVAVAYS

Time [] :10,10966 10.12990 002004
SN ULV -120.9638 1125844 837360
CLRTTER] 110,077 1018014 8278463

LEUEN] 3900803 39.41131 0313282
@A [A] -11.31153 -1L50143 -0.189900
CLRTAT] 1052072 1404882 -0.352860
@A 102 [A] 12.35003 12.34802 0457083
B UI_tRMSEZPOWER/0 [V] 2001217 2001255 47583

Uz_RMS@POWER/0 V) 18,5431 1895442 -4.8682-3
S U3_tRMS@POWER/0 V] 3005539 30.04856 772903
@ 11_tRMS@POWER/D [A] BAIBOEE 8818580 -0.020485
@ 12_tRMS@POWER/0 [A] T504TE TESL050 -T2
@13_tRMS@POWER/D [A] BIETOOT 8358594 -B0132-3
© P_L@POWER0 W] 3076463 3070.482 8001211
@ Q_t@POWER/0 [var] 1819316 1807029 -12,28674
@ PF_t@POWER/O [] DLBBOEIS 0851827 92774
@ U_fundRMS_SYM+@POWER/0 [V] 126.6085 126.6050 -3.479e-3

After dip
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ARG

Time [s]

SN UL V]
oAU V]
LEUEIL]
@A 11 [A]
® A 12 (4]
@A 102 [A]
8 U1_tRMS@POWER[0 [V]
Uz_RMS@POWER/0 V)
 U3_tRMS@POWER/0 [V]
@ 11_tRMS@POWER/D [A]
@ 12_tRMS@POWER/0 [A]
®13_tRMS@POWER/D [A]
@ P_t@POWER/0 (W)
& Q_t@POWER/0 [var]
@ PF_t@POWER/O []
®U_fundRAMS_SYM+@POWER/0 [V]

0:10.15078 X10S5TTE4
-186.9813 3263970
-102.4064 -176.1861
279.5713 -150.3379
11.34253 236.717T1
1970280 -127.7524
-3LA5445 108.9537
2001271 2303650
1995404 2311224
30.05139 230.9588
BE232a0 1675032
T514997 167.7009
BT 1683080
3061342 1163129
1810977 1194.504
DUBE0GA0 0.999047
126.6065 2310123

042686

5133789
-TLTT97T3

2253746
-147.5452
-TTA9928

3157803

200.9068
158 5797

6164734

Time [s]

SA UL V]
CLRTTER]
LEEIL
WAL [A]
ETRTY
WA1N2 [A]
@ U1_tRMS@POWER 0 [V]
Uz_LRMSEPOWER/0 [V
S U3_tRMSEPOWER/o [V]
@ 11_tRMS@POWER/D [A]
W 12_tRMS@POWER/0 [A]
@13_tRMS@POWER/D [A]
W P_L@POWER/0 (W]
@ Q_t@POWER/0 [var]
W PF_t@POWER/0 []
@ U_fundRMS_SYM+@POWER/o [V]

A B
013.17845 0:20.20603
317.5564 -295.6859
-82.330%7 267.1073
-224.5159 3440786
228,0021 +215.3304
-62.80339 1943425
-165.2124 2224207
2308313 23080652
230.0440 230.9457
230,784 230.7419
167.3855 167.3262
167.7206 167.6951
167.9636 1680458
1161262 1161188
1412.663 1204.285
0990906 0.999045
230.8403 230.8290
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Condition Measurement
No. Parameter Phase ref. Time ref. unit
0 Test number - - - 1.3(D2)
1 Date - - yyyy.mm.dd 2022.08.15
2 Time (start of test) - - hh:mm:ss 16:42:00
3 Fault type (phase) - - 2 phase
4 | Settingwoltage depth |  Lineto - o.u 0.15
neutral T :
General 5 Setting dip duration - ms 170
Info. 6 Point of fault entry Total - s 9.98758
Point of fault
7 clearance Total - s 10.15790
Fault duration in
empty load test Total - ms 170.32
10 in empty load test Pos. t1-10s to t1 p.u. 1.004
Lineto
11 Voltage neutral t1-100s to t1 p.u. 1.004
t1-500ms to
12 Current Pos. £1-100ms p.u. 1.010
Before dip [13 , Total 1.010
<t1 12 Active power Pos. t1-10s to t1 p.u. 7009
15 . Total 0.009
16 Reactive power Pos. t1-10s to t1 p.u. 0.009
17 Cosg - t1-10s to t1 - 0.999
Lineto t1+100ms to
18 Voltage neutral £2-20ms p.u. 0.131
19 Phase 1 0.050
20 Line current Phase 2 t1+60ms p.u. 0.048
t1tot2 22 Phase 1 0.054
23 Line current Phase 2 t1+100ms p.u. 0.047
24 Phase 3 0.051
25 . Total t1+100ms to 0.016
2 Active power Bos. t2-20ms p-u. 0.016
Lineto t2+3s to
27 Voltage neutral t2+10s p.u. 1.004
28 . Total t2+3s to 1.010
59 Active power Pos. £2+10s p.u. 1010
30 | Actie PoWerrising Pos. - s 0.427
After di
>12 " = Reactive power Total t2+3s to p.u N/A
32 Pos. t2+10s o N/A
33 | Reactive power Pos. - s N/A
rising time
PGU does not
34 | disconnect from grid - 12 to t2+60s Yes /No Yes
till 60s after fault
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Test No. 2.1 idle test

LT

A
! .WWWMWM

N @ ULV @ ALA] @ AL A] @ AT Y]

[ R RS RN SRR R R N
]
i I S S I S
.00 E - I W [] ] 0 [ ]
A B Della
Time [] 9,56644 1151453 151820
LN 1026073 2433634 -Ta.2T0ez
|AUL V] 155457 -148.1013 331372
AUz ) 5258608 1233718 T0.785T7
@A 10 [A] 0516054 0511645 64373
CLRTTY] DOTETSL 0165701 0.085250
WA1N2 [A] 0.400484 0.316024 -0.093960
B UI_tRMSEZPOWER/0 [V] 230,3078 1121656 -1181422
UZ_RMSEPOWER/O V) 2304458 1122028 -118.2430
S U3_tRMS@POWER 0 V] 23023491 1121044 -118.1297
@ U_fundRAMS_SYM+@POWER0 [V] 2305292 1121576 RELEET
U_fundRMS_S¥YM-@POWER/0 [V] 061962 0.026060 -0.035902

Test No. 2.1 with PGU
Before dip

i mmwmﬁmwm ' -‘=I-

i _.wsﬂmmmmmmmmﬁmmmﬂ
=

Time [s]

SA /UL V]
BA U2 V]
Al1fua V]
S A 1/11 [A]
SA1f12 [A]
B A 113 [A]
@ U1_tRMS@POWER/0 [V]
U2_tRMS@POWER/0 [V]
B U3_tRMS@POWER/0 [V]
@ 11_tRMS@POWER/0 [A]
0 12_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/0 [1
B U_fundRMS_SYM+@POWER/0 [V]

7.98971 9,99308
-323.5409 -104.2857
1969879 -67.84797
126.9949 169.2290
-183.5692 ~2T2. 7026
243.9084 55.09878
-60.31108 217.7931
230.8565 230.8119
2309679 230.9640
230.7656 2307938
179.7357 179.6022
180.5548 180.6296
181.1842 181.1508
1003983 100395.5
Ta4T042 T4516.67
0.303169 0.802984
2308605 230.8527

During dip
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Test Plan

R L L T
PR R SO P&S’G\Wff‘i’%m?m‘m?M\WP&SWWM“WMW?P%WHMEW A VA R A YA
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. HEE

‘ >

A B Delta
Time [s] 9.99292 0:11.51242 151350
SAl /UL V] -109.8483 -213.6781 -103.8299
BA U2 V] -58.87032 -61.48267 -2,612353
Al1/Uz V] 172.9550 223.1755 5022049
WAL/ [A] -248.8405 18.21923 267.0597
WAL1fI2 [A] 63.10213 6.500185 -56.59004
B A 113 [A] 184.9806 -24.56737 -209.5480
@ U1_tRMS@POWER/0 [V] 230.8119 112.1751 1186368
U2_tRMS@POWER/0 [V] 230.9640 1122249 -118.7391

B U3_tRMS@POWER/0 [V] 230.7938 112.1175 -118.6T64
®I11_tRMS@POWER/0 [A] 179.8022 8307678 -171.4946
W 12_tRMS@POWER/0 [A] 180,629 8320228 -172.3004
®12_tRMS@POWER/0 [A] 181.1508 8.267489 -172.8834
@ P_t@POWER/0 [W] 1003955 2768.030 -9T627.43
8 Q_t@POWER/0 [var] T4516.67 377.0446 -T4139.63
@ PF_t@POWER/0 [1 0.802984 0.990850 0.187566
®U_fundRMS_SYM+@POWER/o [V] 230.8527 112.1723 -118.6804

A LA A VI A v oAV R e A e AR A A AR A A AR AV
%wmwmmwauwmwwmmmdﬁfmm@wmm- et LA s e LA A A S A A Hﬁ.ﬁmﬂﬂ&'ﬁ’mﬂﬁm1'51'%'&'%%1%1“’5’?%“‘%%%%

i

ARV AAAAAA AT RRA

.

‘

.

.

.

o

. - B

EEE] x10.00 3 1050 1100 o= 012,00 w2 L3
A B Delta
Time (3] 0:10.09245 0:11.49100 1.30835
SA UL V] -115.6147 -150.1570 -34.54232
SAI1U2 V] -34.99437 30.47180 6546617
AUz V] 1486697 119.4429 -28.22678
WA 11 [A] -2.604097 -11.09612 -1.492024
WALL12[A] -0.626087 2.526999 3,153086
A 1/13 [A] 10.21349 8.545830 -1.666665
B U1_tRMS@POWER/0 [V] 1106473 112.1690 1521706
U2_tRMS@POWER/0 [V] 110.9085 1122311 1322556
B U3_tRMS@POWER/0 [V] 110.4080 112.1237 1.714630
@11_tRMS@POWER/0 [A] 8221785 8.403605 0.181910
0 12_tRMS@POWER/a [A] 8.250031 8445786 0.185755
®12_tRMS@POWER/0 [A] 8201781 8.270570 0.068789
@ P_t@POWER/0 [W] 2702568 2787.240 B4.6T188
8 Q_t@POWER/0 [var] 3348920 414.1476 19.25565
@ PF_t@POWER/0 [1 0959493 0.959140 -3.524=4
B U_fundRMS_SYM+@POWER/0 [V] 110.6535 112.1743 1520813
After dip
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A B Delta

Time [s] 0:11.51252 0:11.88056 0.36803
SAl /UL V] ~240.3853 321.8291 562.2144
BA U2 V] -89.36501 -111.5079 2214289
Al1/Uz V] 317.1985 -209.7180 -526.9165
S A 1/11 [A] 12.10582 202.0279 189.9221
WAL1fI2 [A] 1277351 -82.T6463 -95,53815
S A 112 [A] -24.80090 -119.2381 -94,34724
@ U1_tRMS@POWER/0 [V] 1121751 2311305 118.9554
U2_tRMS@POWER/0 [V] 112.2248 231.1040 1188791
B U3_tRMS@POWER/0 [V] 1121175 231.0961 1189786
®I11_tRMS@POWER/0 [A] 8.307678 144.0504 1357517
W 12_tRMS@POWER/0 [A] 8320028 144.0765 135.7473
®12_tRMS@POWER/0 [A] 8.267489 144.3320 1360845
@ P_t@POWER/0 [W] 2768030 '99659.90 9692187
®Q_t@POWER/0 [var] 377.0446 7174917 6797573
@ PF_t@POWER/0 [1 0.990850 0.997420 6.570e-3
®U_fundRMS_SYM+@POWER/o [V] 1121723 231.1070 1189347

Time (3] 0:14.49793 0:21.51482 7.01889
SA UL V] 266.8574 23.40102 -243.4564
SAI1U2 V] -295.7871 -294.1704 1616716
AUz V] 28.62477 2704685 241.8437
@A 111 [A] 116.1197 -119.7205 -235.8402
WALL12[A] -220.7991 -121.3696 99,42949
A 1/13 [A] 104.3741 242.1246 137.7505
B U1_tRMS@POWER/0 [V] 2308453 230.8154 -0.009968
U2_tRMS@POWER/0 [V] 231.0143 2309771 -0.037292
B U3_tRMS@POWER/0 [V] 230.8491 230.7682 -0.080933
@11_tRMS@POWER/0 [A] 157.0523 176.7307 19,67836
0 12_tRMS@POWER/a [A] 157.3123 1774822 20.17986
®12_tRMS@POWER/0 [A] 1575296 17T7.8573 2032764
@ P_t@POWER/0 [W] 99814.20 100476.3 662,1250
8 Q_t@POWER/0 [var] 4370018 T0656.53 2695538
@ PF_t@POWER/0 [1 0.916048 0.817994 -0.098054
B U_fundRMS_SYM+@POWER/0 [V] 230.8999 230.8503 -0.049683
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Test No. 2.2 idle test

A
o MMW%WM

Al V] @ V]
40000 90004008

N @ ULV @ AR A A ]

w0 E - I W [] ] 0 [ ]
A B Della
Time [] 9,56644 1151453 151820
LN 1026073 2433634 -Ta.2T0ez
|AUL V] -155.4327 -148.1013 331372
AUz ) 5258608 1233718 T0.785T7
@A 10 [A] 0516054 0511645 64373
CLRTTY] DOTETSL 0165701 0.085250
WA1N2 [A] 0.400484 0.316024 -0.093960
B UI_tRMSEZPOWER/0 [V] 2303078 1121656 -1181422
UZ_RMSEPOWER/O V) 2304458 1122028 -118.2430
S U3_tRMS@POWER 0 V] 23023491 1121044 -118.1297
@ U_fundRAMS_SYM+@POWER0 [V] 2305292 1121576 RELEET
U_fundRMS_S¥YM-@POWER/0 [V] 061962 0.026060 -0.035902

Test No. 2.2 with PGU
Before dip

: ymmwmmmmmmmnmnmmmmmﬂ

Time [s] 7.98817 9.99157 2.00340
SAl /UL V] 3126685 2244551 -88.21345
BA U2 V] -234.8983 92.53836 3274367
Al1/Uz V] ~TT.42596 -316.0570 -238.6310
WAL/ [A] 35.37405 56.68082 21,30687
WAL1fI2 [A] -58.03311 -20.27476 3775835
B A 113 [A] 2235150 -36.98063 -59,33214
@ U1_tRMS@POWER/0 [V] 230.4145 230.3957 -0.018784
U2_tRMS@POWER/0 [V] 2305515 2305858 0.034378
B U3_tRMS@POWER/0 [V] 230.3805 230.3908 0.010345
®I11_tRMS@POWER/0 [A] 41.09729 41.18072 0,092438
B12_tRMS@POWER/0 [A] 41.17150 4117127 -2.28%4
®12_tRMS@POWER/0 [A] 41.20959 41.21570 6.115e-3
@ P_t@POWER/0 [W] 2283934 22890.12 50.77930
8 Q_t@POWER/0 [var] 16972.82 16944.18 -28.64063
@ PF_t@POWER/0 [1 0.802635 0.803750 11143
B U_fundRMS_SYM+@POWER/0 [V] 2308477 230.4563 B5T5e-3

During dip
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Test Plan

R T A e e T e L e r e el
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A Y AN ARV AAT AR

ANAANANAARYANTY] - VIANVIAARTVY
SANYAANANTAANYANTIAA: LAARTAAR

ey

VIARNTRAATY)

A B Delta

Time [s] 9.99600 0:11.51646 152046
SAl /UL V] ~96.49277 ~235.9710 -139.4782
SAl1/U2 V] 170.9414 313.4916 142,5502

Al1/Uz V] -T2.62898 -TT.64554 -5.016566
WAL/ [A] -6.790758 6.573008 13.46386
WAL1fI2 [A] 53.29028 -5.32608T -T4.6172T
B A 113 [A] -67.16502 -1.355648 65,80937
@ U1_tRMS@POWER/0 [V] 230.3957 112.1846 -118.2011

U2_tRMS@POWER/0 [V] 230,5858 1122023 -118.3835
B U3_tRMS@POWER/0 [V] 230.3908 112.1188 -118.2710
®I11_tRMS@POWER/0 [A] 41.18972 8.225066 -32.96466
W 12_tRMS@POWER/0 [A] 4117127 8281811 -32.88045
®12_tRMS@POWER/0 [A] 41.21570 8.306753 -32.90895
@ P_t@POWER/0 [W] 22890.12 2759952 -20130.17
8 Q_t@POWER/0 [var] 16944.18 360.5042 -16583.68
@ PF_t@POWER/0 [1 0.803750 0.991577 0.187827
®U_fundRMS_SYM+@POWER/o [V] 2304563 112.1720 -118.2843

A o A A oA v A AT A A v A v T A TV R AV

.

o T A T A VYA 5 A AR VA RS PN ARSI RAAAAAA T A A A RS T
EOL T N TS i b R LY R e G R R B do e ER IR el e EE LA 2 S ST TR RN AT Se s R Y L hAd JINa R TReAnasat peee a5 FOHEN1AN A G A EEHENf
. W%mwmwwmwwmmww : e e e
. 'an’w‘H@E.Wfﬁ?‘ﬂfﬂﬂfﬂ"ﬁ?&r B Y B A A e A A A N A A AN N SRR e 2 o A AR T DA AT AR AR VTP PR AA AU YIT I BAL
B L L e T e e e
.: i, S (et euiel g T

A B Delta

Time (3] 0:10.09608 0:11.49571 1.30964
SA UL V] -96.26842 -88.19342 8074999
SAI1U2 V] 156.9097 158.2339 1324177

AUz V] -60.36878 -T0.00828 -9,633502
WA 11 [A] -6.995202 -5.666733 1.328468
WALL12[A] 11.96051 11.45697 -0.503540
A 1/13 [A] -4,961729 -5.82T666 -0.865936
B U1_tRMS@POWER/0 [V] 111.8262 112.1612 0.334953

U2_tRMS@POWER/0 [V] 112.0621 1122136 0.151543
B U3_tRMS@POWER/0 [V] 1116353 112.1379 0.502533
@11_tRMS@POWER/0 [A] 8.152849 8.217999 0.065150
0 12_tRMS@POWER/a [A] 8.254631 8.268262 0.013631
®12_tRMS@POWER/0 [A] 8200034 8.250005 0.049971
@ P_t@POWER/0 [W] 2723.398 2750.369 2697119
8 Q_t@POWER/0 [var] 396,777 366.5723 -30.18546
@ PF_t@POWER/0 [1 0.989554 0.991235 1681e-3
®U_fundRMS_SYM+@POWER/o [V] 1118400 112.1707 0330711

After dip
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Test Plan
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.: I.. 2 1 - IIII:T:IIIII. F -

0:10.00 01100 Do 01200 01300 [ |
A B Delta
Time [s] 0:11.51462 0:11.63251 0.11788
SAl /UL V] -38.46026 131.1082 169,5695
BA U2 V] 152.4122 192.9698 40,55763
Al1/Uz V] -114.0401 -324.3623 -210.3222
S A 111 [A] -0.781655 21.92700 2270856
WAL1fI2 [A] 10.84292 25.69056 14.84764
B A 113 [A] -10.0961% -4T.65082 -37.55462
@ U1_tRMS@POWER/0 [V] 112.1845 230.4399 118.2453
U2_tRMS@POWER/0 [V] 1122023 230.2278 1180255

S U2_tRMS@POWER/0 [V] 1121198 2307117 1185919
®I11_tRMS@POWER/0 [A] 8.225066 33.02239 2479732
W 12_tRMS@POWER/0 [A] 8281811 33.21028 2492847
®12_tRMS@POWER/0 [A] 8.306753 33.00782 2479107
@ P_t@POWER/0 [W] 2759.952 22801.36 2004141
8 Q_t@POWER/0 [var] 3605042 2031.307 1670,802
@ PF_t@POWER/o [1 0.991577 0.996055 447823
®U_fundRMS_SYM+@POWER/o [V] 112.1720 230.4593 1182873

Time (3] 0:14.52360 0:21.52712 7.00352
SA UL V] -26.38936 294.3206 320,7100
SAI1U2 V] -268.3988 -267.8270 0571728
AUz V] 2942772 -26.38340 -320.6613
@A 111 [A] -24.67656 28.86176 5353833
WALL12[A] -26.71659 -55.81951 -29.10292
A 1/13 [A] 5153311 25.73729 -25, 79582
B U1_tRMS@POWER/0 [V] 230.4318 230.4574 0.025574
U2_tRMS@POWER/0 [V] 230.5809 230.5660 -0.014893
@ U3_tRMS@POWER/0 [V] 2304057 230.3608 -0.044907
@11_tRMS@POWER/0 [A] 36.031T1 40.28246 4250744
0 12_tRMS@POWER/a [A] 36.13843 40.46002 4,323580
®12_tRMS@POWER/0 [A] 35.13575 40.48960 4,353855
@ P_t@POWER/0 [W] 2278590 2279499 9.083750
8 Q_t@POWER/0 [var] 10191.16 16155.29 5964,137
@ PF_t@POWER/o [1 0.912856 0.815875 -0.096981
®U_fundRMS_SYM+@POWER/o [V] 2304715 230.4603 -0.011261
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Condition Measurement
No. Parameter Phase ref. Time ref. unit
0 Test number - - - 2.1 2.2
1 Date - - yyyy.mm.dd 20_2125'08 20_212508
2 Time (start of test) - - hh:mm:ss 17:81:1 17:81:1
3 Fault type (phase) - - 3 phase | 3 phase
4 | setting voltage depth hg’jrt;’l - o.U. 0.5 0.5
Gﬁ{}gra' 5 | Setting dip duration - ms 1518 | 1518
' 6 Point of fault entry Total - s 9.99644 | 9.99644
7 Point of fault Total _ s 11.5146 | 11.5146
clearance 3 3
Fault duration in
8 empty load test Total -- ms 1518.20 | 1518.20
10 in empty load test Pos. £1-10s to t1 p.u. 1.001 1.001
Line to
11 Voltage neutral t1-100s to t1 p.u. 1.004 1.002
11-500ms to
12 Current Pos. £1-100ms p.u. 1.088 | 0.248
Before dip 13 . Total 0.873 0.199
<t1 12 Active power Pos. t1-10s to t1 p.u. 0873 0199
15 . Total 0.648 0.148
16 Reactive power Pos. t1-10s to t1 p.u. 0.648 0147
17 Cosg - t1-10s to t1 - 0.803 0.803
Lineto t1+100ms to
18 Voltage neutral £2-20ms p.u. 0.481 0.488
19 Phase 1 0.049 0.049
20 Line current Phase 2 t1+60ms p.u. 0.053 0.051
t1tot2 22 Phase 1 0.049 0.049
23 Line current Phase 2 t1+100ms p.u. 0.050 0.050
24 Phase 3 0.049 0.049
25 . Total t1+100ms to 0.024 0.024
26 Active power Pos. t2-20ms p-u. 0.024 | 0.024
Lineto t2+3s to
27 Voltage neutral 2+10s p.u. 1.004 1.002
28 . Total t2+3s to 0.868 0.198
29 Active power Pos. t2+10s p-u. 0.674 | 0.198
30 | Actie e o Pos. - s 0.368 | 0.118
After di
s 31 Reactive cower Total t2+3s to ] 0.380 | 0.089
32 P Pos. t2+10s p-U. 0.614 0.140
Reactive power
33 rising time Pos. - s 10 10
PGU does not
34 | disconnect from grid - 12 to t2+60s Yes /No Yes Yes
till 60s after fault
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Test No. 2.3 idle test

gP%WWHWMWMMWWMWHMIW 'Wﬁ?ﬂﬂ%ﬂﬂﬂ!ﬂﬂ#ﬂmﬂ% MWWMWM&WWMW IR

..Mlm
400.0.

M) @ UL @ AN A A
an 400.0500 3000500 00.0xen 300,

Time [z] 999042 W1L51136 152095
LN -325.5797 -150.4293 175.1504
|AUL V] 1567004 -12.51888 -165.2153
LEEN] 168.9120 1649640 -3.848227
@A 101 [A] 0033617 -0.169628 0131011
CLRT AT 902567 0028531 0018954
@A 112 [A] -0:306706 -0.795484 0.111222
B UI_tRMSEZPOWER/0 [V] 2303158 1121383 -118.1780
UZ_RMSEPOWER/0 V) 2304380 206.3845 -24.05348
S U3_tRMS@POWER/0 V] 230.2500 2062181 -24.04201
@ U_fundRMS_SYM+@POWER [V] 2303383 1708156 -59.52266
U_fundRMS_S¥YM-@POWER/0 [V] DLOBOGTS 58.19781 5813714
Test No. 2.3 with PGU

Before dlp

Time [s] 7.98708 9.99525 200817
SAl /UL V] -303.2105 2011523 504,3629
BA U2 V] 255.8336 -322.9206 -578.7542

Al1fUz V] 47.57881 1250248 7744599
S A 1/11 [A] -133.5586 4,458905 138.0175
WAL1fI2 [A] 258.8072 <223.1658 -481.9730
B 113 [A] -125.3872 218.5705 343.9577
@ U1_tRMS@POWER/0 [V] 230.8317 231.2300 0.398331

U2_tRMS@POWER/0 [V] 2309642 2307951 -0.169083
B U3_tRMS@POWER/0 [V] 230.8084 2305341 -0.274353
®11_tRMS@POWER/0 [A] 1796613 179.8327 0171448
B12_tRMS@POWER/0 [A] 1805352 1809214 0.386200
®12_tRMS@POWER/0 [A] 181.0273 180.8060 -0.221283
@ P_t@POWER/0 [W] 100419.3 100405.4 -13.95313
®Q_t@POWER/0 [var] T4355.81 74490.75 1349375
@ PF_t@POWER/0 [1 0.803668 0.803112 -5.561e-4
B U_fundRMS_SYM+@POWER/0 [V] 2308646 230.8452 -0.019334

During dip
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O e, e T e e e e e e B e T e ey
: 'Mmzswwmummwmmmwmﬂé "

Time [s] 9.99655 0:11.51451 151736
SAl /UL V] 146.5974 T0.18304 7641435
BA U2 V] -207.3486 -287.5009 -80.15228
Al1fUz V] 65.51814 216.5542 151.0350
WAL/ [A] 120.4454 3.791929 1166534
WAL1fI2 [A] ~253.7244 -12.41505 2413093
B 113 [A] 133.2027 B8.647204 -124,5555
@ U1_tRMS@POWER/0 [V] 231.2300 111.5622 -119.66T8
U2_tRMS@POWER/0 [V] 2307951 207.3622 2343294
B U3_tRMS@POWER/0 [V] 2305341 207.1490 -23.38507
®I11_tRMS@POWER/0 [A] 179.8327 8.240048 1715828
W 12_tRMS@POWER/0 [A] 1808214 8654881 -172.2666
®12_tRMS@POWER/0 [A] 180.8060 7924991 -172.8810
@ P_t@POWER/0 [W] 100405.4 4158.699 -96246.68
®Q_t@POWER/0 [var] T4490.75 1298.586 -73192.16
@ PF_t@POWER/0 [1 0.803112 0.954546 0151434
B U_fundRMS_SYM+@POWER/0 [V] 230.8452 171.1230 -59.72226

B e L L L T T
o T T T A T B A A e A A A A oA A AR
T T A T L p L T e T e e A T A A AT R AR

TN TN N,
e e T TR TR TTRAA AL TRAAL TRRAL TR

ARV MATAAAA 1 VA AMAVAAAAAAAARAINAAAAIANY
AARATRRAARAAY A 3 .

.

.

'i W

.

.

.

.

.' " ==222222

R - ] o100 D 1200 [ ]
A B Delta
Time (3] 0:10.09580 0:11.43408 1.30828
SA UL V] 1159926 47.04452 -68,94803
SAI1/U2 V] -244.9050 -291.8866 4698158
AUz V] 126.7417 2444403 117,687
WAL [A] 8.302093 1.600385 -6.T01708
WALL12[A] -11.75630 -11.12437 0631928
A 1/13 [A] 3.392577 9,485007 6.092430
@ U1_tRMS@POWER/0 [V] 110.6578 112.1678 1510056
U2_tRMS@POWER/0 [V] 203.8569 2064067 2,549774
B U3_tRMS@POWER/0 [V] 202.9696 206.2341 3264481
@11_tRMS@POWER/0 [A] 8.388457 8.224748 -0.163710
0 12_tRMS@POWER/0 [A] 8.70933% B.68TE04 -0.021735
®12_tRMS@POWER/0 [A] 7.902081 7.877448 -0.025534
@ P_t@POWER/0 [W] 4066.062 4137.599 7153638
8 Q_t@POWER/0 [var] 1422658 1311.009 -111,6788
W PF_t@POWER/0 [1 0.943890 0.953291 2.401=-3
B U_fundRMS_SYM+@POWER/0 [V] 1684467 1T0.E443 2.397538
After dip
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Test Plan

Time [s] 01151642 0:11.89624 0.37382
SAl /UL V] 284.0564 272.9006 -11,15584
BA U2 V] -286.5496 -291.3532 -4,803658

Al1fUz V] -10.35547 18.17942 2853489
S A 1/11 [A] -3.855348 160.9739 164.8293
WAL1fI2 [A] -5.231977 -186.0459 -180.8139
S A 112 [A] 9.108666 25.37668 16.17801
@ U1_tRMS@POWER/0 [V] 111.5622 2311477 110,5855

U2_tRMS@POWER/0 [V] 2073622 2312203 23.85817
©U3_tRMS@POWER/0 [V] 207.14%0 2312478 2409885
®I11_tRMS@POWER/0 [A] 2240048 143.3550 1351059
W 12_tRMS@POWER/0 [A] 8654381 143.53T1 134,882
®12_tRMS@POWER/0 [A] T.824591 143.6967 1357717
@ P_t@POWER/0 [W] 4158699 99236.16 9507746
® Q_t@POWER/0D [var] 1298586 7956.736 6658,150
@ PF_t@POWER/o [1 0.954545 0.996801 0.042255
®U_fundRMS_SYM+@POWER/o [V] 1711230 231.2022 60.07312

.
L]
.
.
L]
.
L]
08,0 100 0120 0 0 160 180 200 D =0 [ ]
A B Delta
Time (3] 0:14.54199 0:21.54457 7.00257
SA UL V] 1058273 -174.9125 -280.7398
SAI1/U2 V] 215.0488 325.7389 1106301
AUz V] -319.8831 -151.2504 168.6328
@A 111 [A] 1535277 1152873 -141,9990
WALL12[A] 64.65555 2117669 147.1113
A 1/13 [A] -218.3210 -223.3423 -5.001334
@ U1_tRMS@POWER/0 [V] 230.8313 230.8213 -0.010010
U2_tRMS@POWER/0 [V] 230.9601 230.9819 0.021790
@ U3_tRMS@POWER/0 [V] 230.8192 230.7802 -0.038940
@11_tRMS@POWER/0 [A] 157.2483 176.8231 19.57686
0 12_tRMS@POWER/0 [A] 157.5255 177.5613 20,03587
®12_tRMS@POWER/0 [A] 157.7604 177.9321 2017172
@ P_t@POWER/0 [W] 99763.60 100451.4 BET.TT34
8 Q_t@POWER/0 [var] 4414333 T0793.88 2665054
@ PF_t@POWER/0 [1 0.918477 0.817401 -0.097076
®U_fundRMS_SYM+@POWER/o [V] 230.8574 230.8582 -9.109-3
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Test No. 2.4 idle test

A i
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0.04000_ 800
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I S v
- D D
W [+ o ] [ ]
A B Della
Time [] 999042 1151136 152095
LN -325.5797 -150.4293 175.1504
|AUL V] 1567004 -12.51888 -165.2153
LEEN] 168.9120 1649640 -3.848227
@A 101 [A] 0033617 0164628 0131011
CLRT AT DADSSET 0.928521 0018954
WAI102 [A] -0:306706 -0.795484 0.111222
B UI_tRMSEZPOWER/0 [V] 30,3168 1121383 -118.1780
UZ_RMSEPOWER/0 V) 2304380 206.3845 -24.05348
S U3_tRMS@POWER/0 V] 230.2500 2062181 -24.04201
@ U_fundRMS_SYM+@POWER/O [V] 2303383 1708156 59 566
U_fundRMS_S¥YM-@POWER/0 [V] DLOBOGTS 5819781 5813714

Test No. 2.4 with PGU
Before dip

A B Delta

Time [s] 7.98268 9.99458 2.01200
SAl /UL V] ~24T7.4897 32.90129 280,3910
BA U2 V] -60.15325 259.9394 320.0927
Al1fUz V] 306.8497 -290.3741 -597.2238
WAL/ [A] -57.39665 4140759 98,80424
WAL1fI2 [A] 2524114 15.42735 -9,813786
B 113 [A] 32.03685 -56.92035 -B8.96602
@ U1_tRMS@POWER/0 [V] 230.4536 230.5723 0.118729
U2_tRMS@POWER/0 [V] 2305766 2305058 -0.070801
B U3_tRMS@POWER/0 [V] 2303629 2303216 -0.041382
®I11_tRMS@POWER/0 [A] 4100126 41.08278 847623
B12_tRMS@POWER/0 [A] 4118712 41.19530 B.188e-3
®12_tRMS@POWER/0 [A] 4121467 4112214 -0.092533
@ P_t@POWER/0 [W] 22811.89 22828.36 1646484
8 Q_t@POWER/0 [var] 1701857 16961.08 -57.48438
@ PF_t@POWER/0 [1 0.801521 0.802696 11743
B U_fundRMS_SYM+@POWER/0 [V] 2304633 230.4651 1.831e-3

During dip
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o e e AR cevod oAt S A s T Y Ve AT A
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e e e e 3 RS __

o

A B Delta

Time [s] 9.90444 0:11.51326 151881
SAl /UL V] 42.57965 183.0156 1404359
SAl /U2 V] 2519932 133.9951 -117.9981
Al1fUz V] -291.0767 -326.0358 -34.95908
WAL/ [A] 45.94744 -0.180244 4612768
WAL1fI2 [A] 10.40018 4.T66226 -5,633951
B 113 [A] -56.43666 -4,405737 52.03092
@ U1_tRMS@POWER/0 [V] 230.5723 112.0279 -118.5444
U2_tRMS@POWER/0 [V] 2305058 206.6220 -23.88385
B U3_tRMS@POWER/0 [V] 230.3218 206.45T1 -23.85446
®I11_tRMS@POWER/0 [A] 4108278 8275843 -32,80604
W 12_tRMS@POWER/0 [A] 41.19530 8641236 -32.55407
®12_tRMS@POWER/0 [A] 4112214 7.903700 -33.21843
@ P_t@POWER/0 [W] 2382835 4144245 -18684,11
8 Q_t@POWER/0 [var] 16961.08 1303.365 -15657.72
@ PF_t@POWER/0 [1 D.802696 0.953935 0.151240
B U_fundRMS_SYM+@POWER/0 [V] 2304651 1709172 59,5474

o T A A AT A A A A AR AN VA PN AN TN AR AR A A A AR W AR
R S T e T B e

o AR VAN AR AN VVAARAA RN AN VAN
. AN A A AT VAR RS as e T P S PP s e LAV UAAAANT VAN VA
o (VAMAANAMA NN VAAA AR A I e e s A A A A A AR T VYA b WA
.' I SooooooIIToooooo -
C eemeeeeeeeee————— e —
™ TIIICCIIIIIIIIIIyCCIIIIIIIIIICCIIIIC e e el TIIZIZIZIZIZICIIIZZECCCCIC
.
.
L]
.
b -
¢ 08,50 o 10,50 1100 E = 3 2o D
A B Delta

Time (3] 0:10.09640 0:11.43496 1.30835

SA UL V] -56.14114 1393437 T0.07552

SAI1/U2 V] 290.3738 272.2063 -18.16750

AUz V] -234.4849 -286.3898 5190432

WAL [A] -2.480030 0.604868 3084898

WALL12[A] 11.05201 7.655383 -3,396630

A 1/13 [A] -8.650542 -8.282304 0,368238

@ U1_tRMS@POWER/0 [V] 111.8384 112.1630 0.324600

U2_tRMS@POWER/0 [V] 205.9623 206.4139 0.451553

B U3_tRMS@POWER/0 [V] 2052779 206.2462 0.968353

@11_tRMS@POWER/0 [A] 8.18133% 8.291300 0.110051

0 12_tRMS@POWER/0 [A] 8.584079 8.704206 0120217

®12_tRMS@POWER/0 [A] T.043722 7.958221 0,014500

@ P_t@POWER/0 [W] 4123437 4172357 4891992

8 Q_t@POWER/0 [var] 1266.840 1292.712 2587146

W PF_t@POWER/0 [1 0.955903 0.955204 -6.995e-4

®U_fundRMS_SYM+@POWER/o [V] 170.2702 170.8485 0573285

After dip
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T
S R T

5 R B o A n .
. LEEEERES vy
oW AfAARAARRARRANAARARAARAAAZS v A AL AAAAAAANAARARAAAAAANNARERARARAAARARAADADT I‘I‘A
. L LN v v e OO R SXYRIFIFFII I ULENIY, B & pa s s aata Ll L s
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® PRV YY VAARAANANY VY
e it
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Time [s] 0:11.51459 0:11.61268 0.09809
SAl /UL V] T0.74305 2362278 1654787
BA U2 V] 240.5775 T7.26932 -163,3082
Al1fUz V] -310.7991 -312.7072 -1.908064
S A 1/11 [A] 3.505469 37.36222 33,85675
WAL1fI2 [A] 6.035328 6.58726T 0.551939
B 113 [A] -8.434105 -43.92326 -34.48916
@ U1_tRMS@POWER/0 [V] 112.0279 230.4339 118.4061
U2_tRMS@POWER/0 [V] 206.6220 230.4409 23.81891
©U3_tRMS@POWER/0 [V] 2064571 230.5798 2412268
®I11_tRMS@POWER/0 [A] 2275843 33.55103 2527609
W 12_tRMS@POWER/0 [A] 8641238 33.52642 2488518
®12_tRMS@POWER/0 [A] T.903700 3393224 2602854
@ P_t@POWER/0 [W] 4144248 23232.56 19088.31
® Q_t@POWER/0D [var] 1303365 1507.963 204,5975
@ PF_t@POWER/o [1 0.953935 0.997900 0.043365
®U_fundRMS_SYM+@POWER/o [V] 170.9172 230.4845 5956734

A B Delta

Time (3] 0:14.51557 0:21.51585 7.00028
SA UL V] -38.09810 -84,33795 -56.23985
SAI1/U2 V] 299.7644 317.0786 17.31420
AUz V] -261.1275 -222.1199 3840757
@A 111 [A] 15.70904 17.97342 2264381
WALL12[A] 35.38716 37.99558 2608419
A 1/13 [A] -48.91908 -56.21267 -7.293582
@ U1_tRMS@POWER/0 [V] 2304722 230.4418 -0.030426
U2_tRMS@POWER/0 [V] 2305704 230.5623 -8.08Te-3
@ U3_tRMS@POWER/0 [V] 230.3787 230.4031 0.024399
@11_tRMS@POWER/0 [A] 35.03270 40.41880 4385101
0 12_tRMS@POWER/0 [A] 35612035 40.52032 4,399971
®12_tRMS@POWER/0 [A] 3612546 40.50506 4,379507
@ P_t@POWER/0 [W] 23762.57 22849.84 BT.27148
8 Q_t@POWER/0 [var] 1022914 16164.04 5934,901
@ PF_t@POWER/0 [1 0.912131 0.816383 -0.095749
®U_fundRMS_SYM+@POWER/o [V] 2304725 230.4680 45323
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Condition Measurement
No. Parameter Phase ref. Time ref. unit
0 Test number - - - 2.3 24
1 Date _ _ yyyy.mm.dd 202125.08 202125.,08
2 Time (start of test) - - hh:mm:ss 17:38:0 17:38:0
3 Fault type (phase) - - 2 phase | 2 phase
4 | setting voltage depth hg’jrt;’l - o.U. 0.5 0.5
Gﬁ{}g_ra' 5 | Setting dip duration - ms 1518 | 1518
6 Point of fault entry Total - s 9.99042 | 9.99042
7 Point of fault Total _ s 11.5113 | 11.5113
clearance 6 6
Fault duration in
8 empty load test Total -- ms 1520.95 | 1520.95
10 in empty load test Pos. £1-10s to t1 p.u. 1.001 1.001
Lineto
11 Voltage neutral t1-100s to t1 p.u. 1.004 1.002
11-500ms to
12 Current Pos. £1-100ms p.u. 1.088 | 0.248
Before dip 13 . Total 0.873 0.198
<t1 12 Active power Pos. t1-10s to t1 p.u. 0873 0199
15 . Total 0.647 0.148
16 Reactive power Pos. t1-10s to t1 p.u. 0.648 0147
17 Cosg - t1-10s to t1 - 0.804 0.802
Lineto t1+100ms to
18 Voltage neutral £2-20ms p.u. 0.487 0.488
19 Phase 1 0.051 0.051
20 Line current Phase 2 t1+60ms p.u. 0.052 0.049
t1tot2 22 Phase 1 0.051 0.049
23 Line current Phase 2 t1+100ms p.u. 0.052 0.052
24 Phase 3 0.048 0.048
25 . Total t1+100ms to 0.035 0.036
26 Active power Pos. t2-20ms p-u. 0.03 | 0.036
Lineto t2+3sto
27 Voltage neutral 2+10s p.u. 1.004 1.002
28 . Total t2+3s to 0.868 0.198
29 Active power Pos. t2+10s p-u. 0.873 | 0.199
30 | Actie e o Pos. - s 0.380 | 0.099
After di
s 31 Reactive cower Total t2+3s to ] 0.384 | 0.089
32 P Pos. t2+10s p-U. 0.616 0.141
Reactive power
33 rising time Pos. - s 10 10
PGU does not
34 | disconnect from grid - 12 to t2+60s Yes /No Yes Yes
till 60s after fault
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Test Plan

Test No. 3.1 idle test
il :WFIE’WJ 'Wﬂ"ﬂ*‘rﬁwﬁ"ﬁ*f"'ﬂ'ﬁ*ﬁﬁ'ﬂ'ﬂ‘fﬂﬂ%ﬁﬂﬂﬂ%ﬂ'?ﬂm JiiL ﬁ.‘i?MA‘I.I'Iilmﬂﬂﬂﬂﬂ%?ﬁl‘fﬁﬂ (T
i L

w0 E - I w0 [] ] 00 [ ]
A B Della
Time [] 959544 1151453 151820
LN 102.6073 2433634 -Ta.2T092
|AUL V] 155437 -148.1013 331372
LEEN] 52.58608 1233718 T0.785T7
@A 101 [A] 0516084 0511645 643763
CLRT AT DOPETEL 0165701 0.085250
WAI102 [A] Oua09484 0.316024 -0.093960
B UI_tRMSEZPOWER/0 [V] 2303078 1121656 -1181422
UZ_RMSEPOWER/0 V) 2304450 1122028 -118.2430
S U3_tRMS@POWER/0 V] 230.2391 1121044 -118.1297
@ U_fundRMS_SYM+@POWER [V] 2303292 1121576 RELEET
U_fundRMS_S¥YM-@POWER/0 [V] DLOBLIE2 0.026060 -0.035902

Test No. 3.1 with PGU
Before dip

Time [s] 8002182 0:10.006888 2.004706
SAl /UL V] 228.8034 -107.1870 -335,9904
BA U2 V] 87.43859 154.9361 6749750

Al1fUz V] -315.9397 -45.57348 270.3662
S A 1/11 [A] 29.98365 ~240.9207 -270.9093
WAL1fI2 [A] 2021229 192.4824 -9.6405T5
B 113 [A] -232.0584 48.45001 280.5194
@ U1_tRMS@POWER/0 [V] 230.5843 2311245 0530151

U2_tRMS@POWER/0 [V] 2307175 2304772 -0.240295
B U3_tRMS@POWER/0 [V] 2304720 230.1849 0271191
®I11_tRMS@POWER/0 [A] 1806931 1793085 -1.284601
B 12_tRMS@POWER/0 [A] 181.1469 179.2746 -1.872269
®12_tRMS@POWER/0 [A] 1817996 1805626 -1.238938
@ P_t@POWER/0 [W] 99817.86 99599.98 2178750
®Q [var] -75839.25 -74444.20 1395.047
@ PF_t@POWER/0 [] 0.796248 0.800386 47383
®U_fundRMS_SYM+@POWER/o [V] 230,501 230.5664 -3.693-3

During dip
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R
mmwmwwmwm i

[, SJ‘IL‘.'?';WL%V&WM&?EVE@@ZM&FMWW&WMW&Q\W?\M?WWW?WﬁWMW\‘WﬂM i
WV&WW&NW BTl A UL Wﬁﬂ?mmwﬂmwmﬁmm%__ A

Time [s] 2.992405 011516296
SAl /UL V] ~196.7707 B83.01712
BA U2 V] -123.4093 -158,6320
Al1fUz V] 3236220 T5.64736
WAL/ [A] -4.280567 5.154014
WAL1fI2 [A] ~217.9462 -11.67762
B 113 [A] 2222828 6468773
@ U1_tRMS@POWER/0 [V] 230.5743 111.7261
U2_tRMS@POWER/0 [V] 2307340 112.4309
B U3_tRMS@POWER/0 [V] 2305148 1123414
®11_tRMS@POWER/0 [A] 179.0592 8.276845
W 12_tRMS@POWER/0 [A] 1795441 8.278330
®12_tRMS@POWER/0 [A] 1800775 8321141
@ P_t@POWER/0 [W] 99566.00 2763.355
®Qvar] -T4284.58 386.7560
@ PF_t@POWER/0 [1 0.801504 0.990347
B U_fundRMS_SYM+@POWER/0 [V] 2306035 112.1547

Mmmmmmmmwmmmmmmamm- ;:::::::::::::::::::::'::::::::::; n
B e e e

.
.
.
.
.
.
.
.
A B
Time (3] 0:10.091023 011403403
SA UL V] -143.7919 -51.48412
SAI1/U2 V] 2.684802 -104.4400
AUz V] 1328323 155.5505
WAL [A] -9.992719 -4,445792
BA1I2 [A] 0.679255 -1.375479
A 1/13 [A] 9.306789 11.78348
@ U1_tRMS@POWER/0 [V] 113.2834 112.1679
U2_tRMS@POWER/0 [V] 1135173 1122185
B U3_tRMS@POWER/0 [V] 113.1298 112.1307
@11_tRMS@POWER/0 [A] 8.231988 8.306574
0 12_tRMS@POWER/0 [A] 8.358849 8257217
®13_tRMS@POWER/0 [A] 8.341057 8.261410
@ P_t@POWER/0 [W] 2794.805 2756.037
BQ [var] 412.2274 398.5208
W PF_t@POWER/0 [1 0.959297 0.959707
B U_fundRMS_SYM+@POWER/0 [V] 113.3087 112.1721
After dip

Delta
1.402470

92.29780
-114,1248
2275825
5546928
-B.0S4TH
2476632
=1.115440
-1.298T82
-0.999123
0.074586
-0.101631
-0.07T9647
-38,78807

-1.136574
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0:10.00 01100 ﬂ ﬂ 01200 0:13.00 [ |
A B Delta
Time [s] 0:11.517507 0:11.881962 0364455
SAl /UL V] 265.7566 234.1612 -31.59547
BA U2 V] -294.2805 B80.80864 75,0892
Al1fUz V] 29.77801 -314.1191 -343.8971
S A 1/11 [A] -5.584002 135.9966 141.5806
WAL1fI2 [A] 2.985001 62.2B865 59,30364
B 113 [A] 2.532959 -198.3708 -200.9038
@ U1_tRMS@POWER/0 [V] 1117261 230.6738 118.9477
U2_tRMS@POWER/0 [V] 1124309 2306303 1182084

B U3_tRMS@POWER/0 [V] 1123414 230.8TT6 1185362
®I11_tRMS@POWER/0 [A] 2276845 142.0610 1337842
W 12_tRMS@POWER/0 [A] 8273330 142.0212 133.7428
®12_tRMS@POWER/0 [A] 8321141 142.4643 1341432
@ P_t@POWER/0 [W] 2763.355 98201.66 9543830
®Q [var] 386.7560 -6510.677 6897433
@ PF_t@POWER/0 [1 0.990347 0.997809 TAG2e-3
®U_fundRMS_SYM+@POWER/o [V] 112.1547 230.7275 1185727

Time (3] 0:14.552207 021550686 6.908479
SA UL V] -203.1343 -289.5849 -B6.45058
SAI1/U2 V] -119.6778 14.71949 1343973

AUz V] 322574 2744351 -48.14434
@A 111 [A] -53.23959 -107.0023 -53.76268
WALL12[A] -158.7200 -140.0806 18,63945
A 1/13 [A] 211.9432 248.0111 36.06796
@ U1_tRMS@POWER/0 [V] 230.5643 230.5680 36TTe-3

U2_tRMS@POWER/0 [V] 230,653 230.7030 0.043381
B U3_tRMS@POWER/0 [V] 230.4800 230.5001 0.020081
®11_tRMS@POWER/0 [A] 155.1430 174.4166 19.27365
0 12_tRMS@POWER/0 [A] 1555141 175.0047 10,50066
®12_tRMS@POWER/0 [A] 1556177 175.2424 1962471
@ P_t@POWER/0 [W] 9TEEE.21 9T781.15 -105.0825
BQ [var] -44455.15 -71247.05 -26791.90
W PF_t@POWER/0 [1 0.910502 0.808211 -0.102291
B U_fundRMS_SYM+@POWER/0 [V] 230.5640 230.5862 0.022110
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Test No. 3.2 idle test

e PﬁW ﬂ:

A

A

U s

[ R RS RN SRR R R N
]
i I S S I S =
.00 E - I 1100 [] 1200 100 [ ]
A B Della
Time [] 9,56644 1151453 151820
LN 1026073 2433634 -Ta.2T0ez
|AUL V] -155.4327 -148.1013 331372
AUz ) 5258608 1233718 T0.785T7
@A 10 [A] 0516054 0511645 64373
CLRTTY] DOTETSL 0165701 0.085250
WA1N2 [A] 0.400484 0.316024 -0.093960
B UI_tRMSEZPOWER/0 [V] 230,3078 1121656 -1181422
UZ_RMSEPOWER/O V) 2304458 1122028 -118.2430
S U3_tRMS@POWER 0 V] 23023491 1121044 -118.1297
@ U_fundRAMS_SYM+@POWER0 [V] 2305292 1121576 RELEET
U_fundRMS_S¥YM-@POWER/0 [V] 061962 0.026060 -0.035902

Test No. 3.2 with PGU

Before dip

Time [s]

SA /UL V]
BA U2 V]
Al1fua V]
S A 1/11 [A]
SA1f12 [A]
B A 113 [A]
@ U1_tRMS@POWER/0 [V]
U2_tRMS@POWER/0 [V]
B U3_tRMS@POWER/0 [V]
@ 11_tRMS@POWER/0 [A]
0 12_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
BQ [var]
@ PF_t@POWER/0 [1
B U_fundRMS_SYM+@POWER/0 [V]

-T4.57316
230.3986
230.4802
2303150
4160176
4172783
4176194
2295343

-17464.18
0.795835
230.3996

During dip
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A A T ey e A VAN AR AR AN VYA VAN Yy A Al L AT AT W‘M‘ﬂfm_
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"W’a’ VIAAA l\FhW@AEE PNVAAANVIVAANAN

.

.

. ...................

o W e e e e

. ........

.

e Mijiziiiiizi---

A B Delta
Time [s] 9.99784 0:11.51614 151830
SAl /UL V] 1627488 129.5631 -33,18572
BA U2 V] -98.65952 -144.2053 -45,54582
Al1jUz V] -65.27090 14.32014 79.53104
WA 111 [A] 65.83298 9.869815 -55.96316
WA/ [A] -6.372810 -~10.68582 4313112
B A 113 [A] -5T.66261 0.778675 5844128
@ U1_tRMS@POWER/0 [V] 230.3985 112.1626 -118.2361
U2_tRMS@POWER/0 [V] 2304892 112.2314 -118.2578

B U3_tRMS@POWER/0 [V] 230.3150 112.1226 -118.1924
®I11_tRMS@POWER/0 [A] 4159176 8.208763 -33,48300
W 12_tRMS@POWER/0 [A] 4172783 8.204820 -33.43300
®12_tRMS@POWER/0 [A] 41.76194 8239311 -33.52263
@ P_t@POWER/0 [W] 2395343 2749.918 -20203.51
BQ [var] -17464.18 375.7422 17839.92
@ PF_t@POWER/0 [1 0.795835 0.990794 0.134959
®U_fundRMS_SYM+@POWER/o [V] 230.39%6 112.1720 -118.2277

- nmrmmmmm A AR hAAAA A AR DA A A AV VAANIA
_ Y ﬂﬂ.ﬁ&fi’ﬁ'&%ﬁlﬂ&ﬁﬁ,’i&?ﬁ%\mﬁSS&M\(\\A%%GMWMWMMW- 7 AT —Egﬁ

.
. L"Lk!&i’ﬂ'?‘&*ﬂ’éﬂi’iE L TR TTTIRRAE
4 W}ﬁwlﬂﬂm ARATAAAARARAAR AR
™ TYIYY
L e B abuuuppupupupupupupue e M e S el il
. |
: :f. SIIZIZZIZIZIIZIZZZZZIZZoIIiys SIIZIICCIIIIIIZIICCfjfIIIIZZZZIZCCIIiIC
.
.
i EEE R
.
.
.
.
* 0-09.00 -09.50 0:10.00 0:10.50 :11.00 ﬁﬁ 1200 o
A B Delta
Time (3] 010.09723 0:11.43470 139747
SA UL V] 152.2110 78.35941 -73.82155
SAI1U2 V] -116.9374 -158.8359 4159849
AUz V] -36.43966 80.37186 1168115
WA 11 [A] 10.39112 4524996 -5.566120
WALL12[A] -9.103656 -11.88076 -2,777100
S Al 1/13 [A] -1.313329 7.011652 8.324981
B U1_tRMS@POWER/0 [V] 1127206 112.1634 -0.557236
U2_tRMS@POWER/0 [V] 1129312 1122310 -0.700172
B U3_tRMS@POWER/0 [V] 112.5158 112.1184 -0.397400
@11_tRMS@POWER/0 [A] 8.238027 8.262645 0.024518
0 12_tRMS@POWER/a [A] 8.207569 8.260685 0053116
®12_tRMS@POWER/0 [A] 8277748 8.274020 28193
@ P_t@POWER/0 [W] 2754138 2757.078 2941162
BQ [var] 4258393 368.8626 -56.97665
@ PF_t@POWER/0 [1 0.988257 0.991169 2912e-3
®U_fundRMS_SYM+@POWER/o [V] 1127212 112.1707 -0.550461
After dip

DIN VDE V 0124-100:2020



A TUVRheinland®

Test Plan

Prifbericht-Nr.: Seite 85 von 153
Test report no.: CN224DKW 001 Attachment 1 Page 85 of 153

. A s oA A A A AT RS A TS WA A RE
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mwwwmwmmwmmw =
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O Mo
. _______
.
.
.
B
A B Delta
Time [s] 0:11.51638 0:11.61978 0.10340
SAl /UL V] 1349161 283.1621 148.2461
BA U2 V] -139.8711 -2.469063 137.4021
Al1jUz V] 4.926205 -281.0590 -285.9852
S A 1/11 [A] 10.18858 42.80222 3261364
WAL1fI2 [A] -11.12068 -5.831361 5289316
B A 113 [A] 0.937700 -38.21194 -39,14964
@ U1_tRMS@POWER/0 [V] 112.1626 2304075 118.2450
U2_tRMS@POWER/0 [V] 1122314 230.2030 1179716
B U3_tRMS@POWER/0 [V] 1121228 230.6460 1185243
®I11_tRMS@POWER/0 [A] 8.208763 34.41064 2620188
W 12_tRMS@POWER/0 [A] 8204309 34,25504 2596111
®12_tRMS@POWER/0 [A] 8.239311 3448195 2624264
@ P_t@POWER/0 [W] 2749918 23746.82 2099691
BQ [var] 375.7422 '089.8982 614,1560
@ PF_t@POWER/0 [1 0.990724 0.999132 83393
®U_fundRMS_SYM+@POWER/o [V] 112.1720 230.4184 1182465

T = X

Time (3] 0:14.54123 0:21.56490 7.02367
SA UL V] 1731277 -196.7602 -360,8879
SAI1U2 V] 152.1897 323.7472 1715574
AUz V] -325.5890 -125.5945 199,9941
@A 111 [A] 6.809712 -55.29702 -62.10673
WALL12[A] 4024022 42.30833 2.068043
A 1/13 [A] -47.25T19 13.02409 60.28128
B U1_tRMS@POWER/0 [V] 230.3720 230.4069 0.034912
U2_tRMS@POWER/0 [V] 2304755 230.5210 0.045547
B U3_tRMS@POWER/0 [V] 230.3314 230.3262 -5.127e-3
@11_tRMS@POWER/0 [A] 35.17057 40.72757 4557003
0 12_tRMS@POWER/a [A] 36.31139 40.86063 4558230
®12_tRMS@POWER/0 [A] 35631513 40.85624 4541111
@ P_t@POWER/0 [W] 2294145 22841.40 -100.0508
BQ [var] -10099.43 -16564.54 -6465,115
@ PF_t@POWER/0 [1 0.915239 0.809534 -0.105705
®U_fundRMS_SYM+@POWER/o [V] 2303914 230.4167 0.025269
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Condition Measurement
No. Parameter Phase ref. Time ref. unit
0 Test number - - - 3.1 3.2
1 Date - - yyyy.mm.dd 20_2125'08 20_212508
2 Time (start of test) - - hh:mm:ss 17:81:1 17:81:1
3 Fault type (phase) - - 3 phase | 3 phase
4 | setting voltage depth hg’jrt;’l - o.U. 0.5 0.5
Gﬁ{}gra' 5 | Setting dip duration - ms 1518 | 1518
' 6 Point of fault entry Total - s 9.99644 | 9.99644
7 Point of fault Total _ s 11.5146 | 11.5146
clearance 3 3
Fault duration in
8 empty load test Total -- ms 1518.20 | 1518.20
10 in empty load test Pos. £1-10s to t1 p.u. 1.001 1.001
Line to
11 Voltage neutral t1-100s to t1 p.u. 1.003 1.002
11-500ms to
12 Current Pos. £1-100ms p.u. 1.091 0.251
Before dip 13 . Total 0.868 0.199
<t1 12 Active power Pos. t1-10s to t1 p.u. 0866 0200
15 . Total -0.659 | -0.152
16 Reactive power Pos. t1-10s to t1 p.u. 0647 | 0152
17 Cosg - t1-10s to t1 - 0.796 0.802
Lineto t1+100ms to
18 Voltage neutral £2-20ms p.u. 0.488 0.488
19 Phase 1 0.051 0.051
20 Line current Phase 2 t1+60ms p.u. 0.052 0.049
t1tot2 22 Phase 1 0.051 0.049
23 Line current Phase 2 t1+100ms p.u. 0.052 0.049
24 Phase 3 0.048 0.050
25 . Total t1+100ms to 0.024 0.024
26 Active power Pos. t2-20ms p-u. 0.024 | 0.024
Lineto t2+3s to
27 Voltage neutral 2+10s p.u. 1.003 1.002
28 . Total t2+3s to 0.851 0.199
29 Active power Pos. t2+10s p-u. 0.850 | 0.199
30 | Actie e o Pos. - s 0.365 | 0.103
After di
s 31 Reactive cower Total t2+3s to ] 20387 | -0.088
32 P Pos. t2+10s p-U. -0.620 | -0.144
Reactive power
33 rising time Pos. - s 10 10
PGU does not
34 | disconnect from grid - 12 to t2+60s Yes /No Yes Yes
till 60s after fault
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Test No. 3.3 idle test

N] @ UL @ AL A A A] AR
S - - .

e ) [ B P S
F
[ I | T I [ ]
M [~ 1) [&] ] 400 [ ]
A B Della
Time [z] 999042 W1L51136 152095
LN -325.5797 -150.4203 175.1504
|AUL V] 156.7004 -12.51888 -165.2153
AUz ) 168.8129 1649640 -3.848927
@A 10 [A] 0033617 -0.169628 0131011
@A [A] 0909567 0828531 0018954
@A 102 [A] ~0.806706 -0.795484 0.111222
B UI_tRMSEZPOWER/0 [V] 2303169 1121383 -118.1780
UZ_RMSEPOWER/O V) 2304380 206.3845 -24.05348
® U3_tRMS@POWER/0 V] 2302601 206.2151 -24.04201
@ U_fundRMS_SYM+@POWER/O [V] 2303383 1708156 -59.52266
U_fundRMS_SYM-@POWER/0 [V] 0060675 5819781 5813714
Test No. 3.3 with PGU

Before dip

Time [s] 7.99258 9.99541 2.00282
SAl /UL V] 173.0099 -103.8768 -282.8868
BA U2 V] 139.0526 320.0865 181.0339

Al1/Uz V] -325.3412 -214.5636 110.7776
WAL/ [A] -9.590626 211.2848 2016941
WAL1fI2 [A] 2254005 229.9502 4549742
B A 113 [A] -215.8505 18.70406 197.1464
@ U1_tRMS@POWER/0 [V] 230,6132 230.5720 -0.041245

U2_tRMS@POWER/0 [V] 230.6969 230.7235 0.028627
B U3_tRMS@POWER/0 [V] 230.5090 230.5322 0.023117
®I11_tRMS@POWER/0 [A] 1805485 1807570 0.208511
B12_tRMS@POWER/0 [A] 181.0822 181.2468 0.164612
®12_tRMS@POWER/0 [A] 1816889 181.8569 0.163076
@ P_t@POWER/0 [W] 99914.20 99842.47 ~TLT3438
8Q [var] 7560068 -75904.40 -303.7188
@ PF_t@POWER/0 [1 0.797445 0.796070 -1.376e-3
B U_fundRMS_SYM+@POWER/0 [V] 230.6021 230.6049 27773

During dip
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Test Plan
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Time [s] 9.93878 0:11.51614 151736
SAl /UL V] ~160.89689 -122.0794 38,81955
BA U2 V] 1349540 292.6626 157.7087
Al1/Uz V] 2777434 -189.0772 -216.8515
WAL/ [A] -271.5480 10.22899 2817770
WAL1fI2 [A] 38.00619 4.323244 -33.77295
S A 112 [A] 2352370 -14.49311 -248.7301
@ U1_tRMS@POWER/0 [V] 230.5720 1122173 -118.3547
U2_tRMS@POWER/0 [V] 230.7235 206.3581 2438546
B U3_tRMS@POWER/0 [V] 2305322 206.1922 -24,33998
®I11_tRMS@POWER/0 [A] 180.7570 8.302708 1723642
W 12_tRMS@POWER/0 [A] 181.2468 8.803678 -172.4431
®12_tRMS@POWER/0 [A] 181.8569 8.084840 -173.7721
@ P_t@POWER/0 [W] 9984247 4231979 -95610.49
®Q [var] -75204.40 1294574 77198.97
@ PF_t@POWER/0 [1 0.796070 0.956259 0.160159
B U_fundRMS_SYM+@POWER/0 [V] 230,6049 1T0.83T9 -59.76701
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A B Delta
Time (3] 0:10.09819 0:11.49103 130084
SA UL V] -1466713 136.9834 2836547
SAI1U2 V] 188.3965 7237769 -116.0188
AUz V] -38.85331 -210.7229 -171.7636
WA 11 [A] -11.61599 1196754 2358353
WALL12[A] 1154602 -3.783703 -15.32972
A 1/13 [A] 0.081778 -8.177042 -B.258820
B U1_tRMS@POWER/0 [V] 113.3641 112.1814 1182671
U2_tRMS@POWER/0 [V] 208.7018 206.4138 -2.288010
B U3_tRMS@POWER/0 [V] 208.0589 206.2445 -1.814377
@11_tRMS@POWER/0 [A] 8.386935 8.425336 0.038400
0 12_tRMS@POWER/a [A] 8762168 8.814753 0.052585
®12_tRMS@POWER/0 [A] 8104587 8075561 -0.029026
@ P_t@POWER/0 [W] 4263.709 4235.103 -28,60693
8 Q[var] 1327.839 1300.199 -27,64001
@ PF_t@POWER/0 [1 0.954771 0.955963 1.193e-3
B U_fundRMS_SYM+@POWER/0 [V] 172.5656 170.8556 -1.709930
After dip

DIN VDE V 0124-100:2020



A TUVRheinland®

Prifbericht-Nr.: Seite 89 von 153
Test report no.: CN224DKW 001 Attachment 1 Page 89 of 153

Test Plan

mmmmuwmmmmwﬂmmmmmwm
: Mmmmmm

mwmmmmw
08,00 1100 D 12 w1300 w1400 [ ]
A B Delta

Time [s] 0:11.51608 01188137 0.36528
SAl /UL V] -85.12641 ~264.2799 -179.1535
SAl1/U2 V] 283.1903 -35.95519 -318.1455

Al1/Uz V] 2020066 2974007 499.4073
S A 1/11 [A] 2027750 ~157.8957 1558679
WAL1fI2 [A] 1154847 -35.25377 4680324
B A 112 [A] -9.511829 1831261 202.6379
@ U1_tRMS@POWER/0 [V] 1122173 230.7453 118.5280

U2_tRMS@POWER/0 [V] 206.3581 2307404 2438229
B U3_tRMS@POWER/0 [V] 206.1922 230.8692 2467703
®11_tRMS@POWER/0 [A] 8302798 1446109 1362181
W 12_tRMS@POWER/0 [A] 8.303678 144.5814 1357777
®12_tRMS@POWER/0 [A] 8.084340 145.3890 137.3042
@ P_t@POWER/0 [W] 4231979 1000814 5840,44
®Q [var] 1294.574 -6540.242 -7834,816
@ PF_t@POWER/0 [1 0.956259 0.997872 0041613
®U_fundRMS_SYM+@POWER/o [V] 170.8372 230.7820 5994405

Time (3] 014.51636 0:21.52609 7.00973
SA UL V] -199.08588 196.3842 3954730
SAI1U2 V] 3238490 -324.3509 -648.1998
AUz V] -117.3644 1259632 243.3276
@A 111 [A] -194.5971 239.3735 433.9706
WALL12[A] 1905136 -184.4725 -374.9861
A 1/13 [A] 4.116535 -55.04752 -59.16405
B U1_tRMS@POWER/0 [V] 230.5866 230.5909 4.288e-3
U2_tRMS@POWER/0 [V] 230.7482 230.7013 -0.046860
B U3_tRMS@POWER/0 [V] 2305029 230.4618 -0.041092
@11_tRMS@POWER/0 [A] 157.6984 177.5367 19,83826
0 12_tRMS@POWER/a [A] 157.8919 177.9140 20,02203
®12_tRMS@POWER/0 [A] 158.2162 178.5366 2032045
@ P_t@POWER/0 [W] 99955.16 100054.6 99.47656
BQ [var] -44135.73 -T1762.62 -2T626.89
@ PF_t@POWER/0 [1 0.914720 0.812599 -0.102191
B U_fundRMS_SYM+@POWER/0 [V] 230.6086 230.5803 -0.028290
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RGNNSO
T WWWWW

Test No. 3.4 idle test

..Mlm

pf.

S00.0500 0.

50005000

40040005000

UZ. V] @ UL ] AL A A A

0.04000_ 800

D R L R AL YL

. Wﬁ‘ﬂl&’ﬁl&ﬂ MMWMHWW&HWMMWWWHWWWW

Before dip

Time [z] 999042 W1L51136 152095
LN -325.5797 -150.4293 175.1504
|AUL V] 1567004 -12.51888 -165.2153
LEEN] 168.9120 1649640 -3.848227
@A 101 [A] 0033617 -0.169628 0131011
CLRT AT 902567 0028531 0018954
@A 112 [A] -0:306706 -0.795484 0.111222
B UI_tRMSEZPOWER/0 [V] 30,3168 1121383 -118.1780
UZ_RMSEPOWER/0 V) 2304380 206.3845 -24.05348
S U3_tRMS@POWER/0 V] 230.2500 2062181 -24.04201
@ U_fundRMS_SYM+@POWER [V] 2303383 1708156 -59.52266
U_fundRMS_S¥YM-@POWER/0 [V] DLOBOGTS 58.19781 5813714
Test No. 3.4 with PGU

mW&WMMMWMMWMMHNWMWWMWMMWWWM I‘T

3mmmm&mwmmmmmmmﬂ&mmmm

___________________________________________________________________________
cﬁon 00900 ﬁm [ 0120 0:13.00 o
A B Delta

Time [s] 7.98539 9,99587 201048
SAl /UL V] -148.8266 198.5643 3473909
BA U2 V] 325.98%0 -323.5369 -649,5259

Al1fUz V] -174.6042 1239583 298.5635
WAL/ [A] -53.12395 56.70454 109.8286
WAL1fI2 [A] 48.00881 -41.38077 -B9.4T95T
S A 112 [A] 4.261415 -15.26141 -19,55283
@ U1_tRMS@POWER/0 [V] 230.4104 2310423 0,631805

U2_tRMS@POWER/0 [V] 2305167 230.2438 -0.272903
B U3_tRMS@POWER/0 [V] 2303077 2200477 -0.360031
®11_tRMS@POWER/0 [A] 4166878 4165181 -0.016865
W 12_tRMS@POWER/0 [A] 4170738 41.51966 -0.188324
®12_tRMS@POWER/0 [A] 4176771 41.81450 0.045791
@ P_t@POWER/0 [W] 22917.76 22896.35 2141406
®Q [var] -17429.09 -17466.84 3225391
@ PF_t@POWER/0 [] 0.794797 0.795063 26634
B U_fundRMS_SYM+@POWER/0 [V] 2304104 2303895 -0.010835

During dip
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™ Wizzzzzszoizizzzzzzzzzzzzzzzzzooioiziziiog Camiicaanas =0 CIITIIIIIIIIIIIIIIIIoIIIIIIIIIIIooIis
T
[

A B Delta

Time [s] 9.99522 0:11.51516 151924
SAl /UL V] 1467042 T1.34343 7536149
BA U2 V] -326.0322 -287.0517 38,98049
Al1fUz V] 177.0082 214.8352 37.82702
WAL/ [A] 53.65026 3.903866 -49,74640
WAL1fI2 [A] -49.05379 -12.20346 36,85034
B 113 [A] -3.848315 8.278847 1212716
@ U1_tRMS@POWER/0 [V] 231.0423 111.5286 -119.5136
U2_tRMS@POWER/0 [V] 2302438 207.4749 2276894
B U3_tRMS@POWER/0 [V] 29,9477 2072243 -22T2342
®I11_tRMS@POWER/0 [A] 4165191 8.118587 3353333
W 12_tRMS@POWER/0 [A] 4151966 8601213 -32.91844
®12_tRMS@POWER/0 [A] 41.51450 7.747000 -34,06750
@ P_t@POWER/0 [W] 2389635 4091165 -18805.18
®Q [var] 1745684 1308.609 18775.45
@ PF_t@POWER/0 [1 0.795063 0.952462 0.157399
®U_fundRMS_SYM+@POWER/o [V] 2303995 171.1610 -59.23849

o A A A A aprredoasasvy
. _WXMEEWMMMEWWMWWWMJWW ML ’?ﬁ‘ i IHHIIJ’HS’ TZ ’A@PJ'J"JWNM&EFJWMMWWMWW&&%%WWMWW

A A Y A AR T A A R A A AR AT
mmmmumww %%EWEL

o AR A TVAR AR A2 o e e S N R
o ANV A B A S et 8 EAAA e e L L LTANCA L LT e e e
l: [ nrnna e B B

Time (3] 010.09436 0:11.43458 140020
SA UL V] 3067398 4341936 12.74538
SAI1/U2 V] -291.8937 -291.8748 0.018835

AUz V] 2615810 247.9675 -13.62348
WAL [A] 0.763893 1.290083 0526190
WALL12[A] -10.63836 -10.43451 0.203848
SA 113 [A] 2976143 9.061575 -0.914574
@ U1_tRMS@POWER/0 [V] 112.7309 112.1736 -0.557281

U2_tRMS@POWER/0 [V] 207.5848 206.4333 -1,151520
B U3_tRMS@POWER/0 [V] 206.8618 206.2347 -0.62T121
@11_tRMS@POWER/0 [A] 8.175544 8.165303 -0.010241
0 12_tRMS@POWER/0 [A] 8.666278 8,655733 -0.010545
®12_tRMS@POWER/0 [A] T.820175 7752389 -0.076786
@ P_t@POWER/0 [W] 4135282 4101.161 -34,12158
BQ [var] 1317.805 1297.699 -20.10669
W PF_t@POWER/0 [1 0.952790 0.953409 6.18%e-4
®U_fundRMS_SYM+@POWER/o [V] 171.6035 170.8550 -0.748459

After dip
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Test Plan
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* 0:10.00 0:10.50 [ o.ﬁ 012m 0:12]

A B Delta
Time [s] 01151443 0:11.63291 0.11848
SAl /UL V] 38.78284 ~T2.21795 -111.0008
BA U2 V] -291.7938 -239.2206 5257321
Al1fUz V] 2526391 3114212 5B.78210
S A 1/11 [A] 1.059294 -11.39128 -12,45058
WAL1fI2 [A] -10.51414 -33.80603 2338078
B 113 [A] 9.389520 45.51905 36.13043
@ U1_tRMS@POWER/0 [V] 111.5286 230.4469 118.9182
U2_tRMS@POWER/0 [V] 207.4749 230.4635 2298868

©U3_tRMS@POWER/0 [V] 207.2243 230.5583 23.33405
®I11_tRMS@POWER/0 [A] 2118587 33.01830 2489971
W 12_tRMS@POWER/0 [A] 8601213 33.22156 2482035
®12_tRMS@POWER/0 [A] T.74T000 32.94056 2520256
@ P_t@POWER/0 [W] 4091165 22818.32 18727.15
®Q [var] 1308509 1414.487 1058776
@ PF_t@POWER/o [1 0.952462 0.998084 0.045622
®U_fundRMS_SYM+@POWER/o [V] 1711610 230.4891 5932811

.

s

.

.

.

.

.

.

.

.

.

. -

080 0:10.0 ¢120 140 ﬁ &16.0 180 0:20.0 ﬁ &22.0 a
A B Delta
Time (3] 0:14.51288 0:21.51545 7.00257
SA UL V] -75.04869 199.8410 274,8897
SAI1/U2 V] -236.6984 -323.3156 -86.,61724
AUz V] 312.7992 122.3328 -150.4664
@A 111 [A] 2.173751 55.22323 46,0945
WALL12[A] -43.60974 -41.02063 7589102
A 1/13 [A] 39.4T616 -14.08482 -53,56098
@ U1_tRMS@POWER/0 [V] 230.3853 230.3842 -1.114e-3
U2_tRMS@POWER/0 [V] 2304747 230.5252 0.050491

@ U3_tRMS@POWER/0 [V] 230.3120 230.3323 0.020279
@11_tRMS@POWER/0 [A] 3517421 40.59988 4425674
0 12_tRMS@POWER/0 [A] 3621788 40.57192 4354038
®12_tRMS@POWER/0 [A] 362809 40.65791 4.375824
@ P_t@POWER/0 [W] 2392258 22631.56 -291.0137
BQ [var] -10071.37 -16607.45 -6536,079
@ PF_t@POWER/0 [1 0.915529 0.806219 -0.109311
B U_fundRMS_SYM+@POWER/0 [V] 2303892 230.4126 0.023407
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Condition Measurement
No. Parameter Phase ref. Time ref. unit
0 Test number - - - 3.3 3.4
1 Date - - yyyy.mm.dd 20_2125'08 20_212508
2 Time (start of test) - - hh:mm:ss 17:38:0 17:38:0
3 Fault type (phase) - - 2 phase | 2 phase
4 | setting voltage depth hg’jrt;’l - o.U. 0.5 0.5
Gﬁ{}gra' 5 | Setting dip duration - ms 1518 | 1518
' 6 Point of fault entry Total - s 9.99042 | 9.99042
7 Point of fault Total _ s 11.5113 | 11.5113
clearance 6 6
Fault duration in
8 empty load test Total -- ms 1520.95 | 1520.95
10 in empty load test Pos. £1-10s to t1 p.u. 1.001 1.001
Line to
11 Voltage neutral t1-100s to t1 p.u. 1.003 1.002
11-500ms to
12 Current Pos. £1-100ms p.u. 1.091 0.251
Before dip 13 . Total 0.869 0.199
<t1 12 Active power Pos. t1-10s to t1 p.u. 0868 0199
15 . Total -0.657 | -0.152
16 Reactive power Pos. t1-10s to t1 p.u. 0660 | 0152
17 Cosg - t1-10s to t1 - 0.797 0.795
Lineto t1+100ms to
18 Voltage neutral £2-20ms p.u. 0.488 0.488
19 Phase 1 0.052 0.051
20 Line current Phase 2 t1+60ms p.u. 0.048 0.051
t1tot2 22 Phase 1 0.051 0.049
23 Line current Phase 2 t1+100ms p.u. 0.053 0.052
24 Phase 3 0.049 0.047
25 . Total t1+100ms to 0.037 0.036
26 Active power Pos. t2-20ms p-u. 0.037 | 0.036
Lineto t2+3s to
27 Voltage neutral 2+10s p.u. 1.003 1.002
28 . Total t2+3s to 0.869 0.199
29 Active power Pos. t2+10s p-u. 0.870 | 0.197
30 | Actie e o Pos. - s 0.365 | 0.118
After di
s 31 Reactive cower Total t2+3s to ] 20384 | -0.088
32 P Pos. t2+10s p-U. -0.624 | -0.144
Reactive power
33 rising time Pos. - s 10 10
PGU does not
34 | disconnect from grid - 12 to t2+60s Yes /No Yes Yes
till 60s after fault
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Test No. 4.1 idle test

Uz .

5
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%
s
L
=
o S E i S S S A N
(=7 1 [2] [ FZTI - |
A B Delta
Time [s] 9.58254 1:10.00021 L00.01786
SN ULV 28833 2383510 ap.98255
|AUL V] 1383956 3.1443580 -SLEB45TT
Az 2753868 2350011 4038570
®ANLA 0ATTTIL 0427365 0.050425
oAz 4] 1030624 0.888082 0171542
oM 102 A 0520444 0458015 0122428
B UI_tRMSEZPOWER/0 [V] 30,3310 1532630 3706800
U2_tRMSEPOWER/0 [V] 230.4284 1833660 -37.06232
 U3_tRMS@POWER/0 [V] 2302374 1932165 -37.02081
8 U_fundRMS_SYM+@POWER/0 [V] 230,332 1932818 -37.05040
U_fundRMS_SYM-@POWER/0 [V] 0052447 0057075 462863
Test No. 4.1 with PGU
Before dip

¥
[}

. ;_
. ,'_
.: W--== B B | - :E
.
.
.
e i
i
e i
|
.
.1 - i .
D &£ 0150 0200 ool
A B Delta
Time [s] 7.2200 9.9967 2.0067
SAl /UL V] 253.0029 ~259.6200 -512.6229
SAl1/U2 V] 5374742 207.2160 1534686
Al1/Uz V] -303.8156 54.47817 358.2938
S A 1/11 [A] 181.0380 ~243.5029 -424.5409
WAL1fI2 [A] A40.36331 202.2501 161.8958
B A 113 [A] -221.9015 41.02093 262.9315
@ U1_tRMS@POWER/0 [V] 230.8032 230.7215 -0.081741
U2_tRMS@POWER/0 [V] 230.9370 230.9872 0.050201
© U3_tRMS@POWER/0 [V] 230.7774 230.8215 0.044128
®I11_tRMS@POWER/0 [A] 167.3485 167.2387 -0.109802
B12_tRMS@POWER/0 [A] 167.5881 167.6576 0.065504
®12_tRMS@POWER/0 [A] 168.0593 168.0655 6.210e-3
@ P_t@POWER/0 [W] 1161059 116100.5 -5.406250
8 Q_t@POWER/0 [var] 1109.188 1078.839 -30,34863
@ PF_t@POWER/o [1 0.999954 0.999957 25036
B U_fundRMS_SYM+@POWER/0 [V] 230.8360 230.8399 3.891e-3
During dip
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Time [s]
SA /UL V]
BA U2 V]
Al1fua V]
S A 1/11 [A]
SAI112[A]
B A 113 [A]
@ U1_tRMS@POWER/0 [V]
U2_tRMS@POWER/0 [V]
S U2_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
012_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/o [1
B U_fundRMS_SYM+@POWER/0 [V]

116100.5
1078.832
0.999957
2308399

Time [s]
SA UL V]
BA Uz V]
AUz V]
@A 111 [A]
SA1/12 [A]
A 1/13 [A]
®U1_tRMS@POWER/o0 [V]
U2_tRMS@POWER/0 [V]
© U3_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
©12_tRMS@POWER/0 [A]
®13_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
0 Q_t@POWER/0 [var]
@ PF_t@POWER/o [1
B U_fundRMS_SYM+@POWER/0 [V]

After dip

-186.0426
-82.11017
252.0627
-172.0798
-80.36197
193.7757
193.6793
193.7204
182.0259
182.TT74
183.2880
106210.0
1107.818
0.999546
193.7872

2035126

-2382.677

0.020752
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100.0 1050 /| 1150 FE - |

A B Delta

Time [s] 1:09.9907 1:10.1236 0.1329
SAl /UL V] ~25.99502 265.1162 2911112
SAl1/U2 V] 247.3171 -297.1676 -544.4846
Al1/Uz V] -226.7437 30.97916 257.7229
S A 111 [A] -20.88905 197.9170 218.8060
WA 112 [A] 2322006 -208.7615 -441.9621
S A 112 [A] -211.3680 11.70170 223.0697
@ U1_tRMS@POWER/0 [V] 1937454 229.9651 3621971
U2_tRMS@POWER/0 [V] 193.8746 230.1199 3624536
© U3_tRMS@POWER/0 [V] 193.7096 230.1118 3640216
®I11_tRMS@POWER/0 [A] 182.0051 168.9523 -13,05284
012_tRMS@POWER/0 [A] 182.7706 166.9500 -15.82062
®12_tRMS@POWER/0 [A] 1832934 167.9392 -15.35420
@ P_t@POWER/0 [W] 1061964 115069.2 B8BT2.758
8 Q_t@POWER/0 [var] 1172.858 13989.18 12816.32
@ PF_t@POWER/o [1 0.999939 0.992691 ~T.2482-3
B U_fundRMS_SYM+@POWER/0 [V] 193.7720 230.0618 36,28379

Time (3] 1120228 1:19.9180 £.9052
SA UL V] 2174318 -209.9822 4274140
SAI1U2 V] -319.5875 -112.3567 207.2308
Al 1jUz V] 1015210 3214917 219.9707
@A 111 [A] 1560733 -153.0247 -309.0950
WAL 112 [A] -231.4317 -81.00522 150.4265
A 1/13 [A] 75.20259 2341110 158,9084
B U1_tRMS@POWER/0 [V] 230.8080 230.8186 0.010605
U2_tRMS@POWER/0 [V] 230.9383 230.9163 -0.022034
@ U3_tRMS@POWER/0 [V] 230.7931 230.7087 -0.083450
@11_tRMS@POWER/0 [A] 166.0893 166.6202 0,539841
0 12_tRMS@POWER/0 [A] 166.4504 166.8860 0.425613
®12_tRMS@POWER/0 [A] 166.8372 167.2201 0.391953
@ P_t@POWER/0 [W] 1152745 1155721 2976641
8 Q_t@POWER/0 [var] 1293.093 1277.888 -15.20483
@ PF_t@POWER/o [1 0.999937 0.999939 178826
B U_fundRMS_SYM+@POWER/0 [V] 230.8429 230.8114 -0.031555
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Test No. 4.2 idle test

e 5
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s
L
¥
o S E i S S S A N
(=7 1 [2] [ FZTI - |
A B Delta
Time [s] 9.58254 1:10.00021 L00.01786
SN ULV 28833 2383510 ap.98255
|AUL V] 1383956 3.1443580 -SLEB45TT
Az 2753868 2350011 4038570
®ANLA 0ATTTIL 0427365 0.050425
oAz 4] 1030624 0.888082 0171542
oM 102 A 0520444 0458015 0122428
B UI_tRMSEZPOWER/0 [V] 30,3310 1532630 3706800
U2_tRMSEPOWER/0 [V] 230.4284 1833660 -37.06232
 U3_tRMS@POWER/0 [V] 2302374 1932165 -37.02081
8 U_fundRMS_SYM+@POWER/0 [V] 230,332 1932818 -37.05040
U_fundRMS_SYM-@POWER/0 [V] 0052447 0057075 462863
Test No. 4.2 with PGU
Before dip
.
=

A B Delta

Time [s] 72931 0:10.0022 2.0091
SAl /UL V] 17.05217 50.68040 33,62823
SAl1/U2 V] ~288.5490 207.7263 496.2752
Al1/Uz V] 275.6658 -258.1809 -533.8466
S A 1/11 [A] 2.328992 11.15835 B.829356
WAL1fI2 [A] -42.84358 4132235 B4.16504
S A 112 [A] 3913272 5261612 9174884
@ U1_tRMS@POWER/0 [V] 2304063 220.9821 -9,414230
U2_tRMS@POWER/0 [V] 2305385 2267437 -3,734800
S U2_tRMS@POWER/0 [V] 230.3509 216.8540 -13.49603
®11_tRMS@POWER/0 [A] 3324933 34,57976 1330429
W 12_tRMS@POWER/0 [A] 3328064 34.03442 0.751774
®12_tRMS@POWER/0 [A] 3335575 35.40199 2048242
@ P_t@POWER/0 [W] 2301417 22834.66 -179.5059
® Q_t@POWER[0D [var] 380.4964 3039.036 2658.539
® PF_t@POWER/0 [1 0.999863 0.991260 860423
B U_fundRMS_SYM+@POWER/0 [V] 2304302 220.9828 -9.447342

During dip
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Prifbericht-Nr.: Seite 98 von 153
Test report no.: CN224DKW 001 Attachment 1 Page 98 of 153

Test Plan

[~ ] 015 o® 045 100 [ ] 115 130 [ ]
A B Delta

Time [s] 9.9750 1:09.9542 1:00.0192
SAl /UL V] 199.2724 246.6984 4742599
BA U2 V] -323.0858 -225.8320 97.25381

Al1/Uz V] 1235328 2492452 -148.4573
S A 111 [A] 29.45066 5121541 2176476
WA 112 [A] -46.466T1 -45.53378 0.932932
S A 112 [A] 16.94989 -4.921675 2187157
@ U1_tRMS@POWER/0 [V] 2304449 193.3756 -37.06931

U2_tRMS@POWER/0 [V] 230.5611 1835025 -37.05859
© U3_tRMS@POWER/0 [V] 230.3557 1933245 -37.03081
®I11_tRMS@POWER/0 [A] 33.31845 39.60799 6.289536
012_tRMS@POWER/0 [A] 33.33300 30,64545 6.262444
®12_tRMS@POWER/0 [A] 33.35890 3870418 6.335274
@ P_t@POWER/0 [W] 23057.33 23004.03 -53.30273
8 Q_t@POWER/0 [var] 4441783 338.6569 -105.5194
@ PF_t@POWER/o [1 0.999815 0.9998592 T.713e5
B U_fundRMS_SYM+@POWER/0 [V] 2304521 193.3987 -3T.05344

.
L]
.
y
.
.
L]
O o= o® a5 00 [=] 15 130 [ ]
A B Delta

Time (3] 0:11.2127 1:09.5067 (:58.2940

SA UL V] -11.21163 -261.4460 -250.2344

SAI1U2 V] -230.0632 60.06718 50,1304

AUz V] 243.0032 2007413 -42.26256

@A 111 [A] -1.478434 -54,45200 -53.01357

WAL 112 [A] -47.932T5 12.07542 60.00817

A 1/13 [A] 47.99021 42.33027 -5.659938

B U1_tRMS@POWER/0 [V] 193.3783 193.3958 0.017502

U2_tRMS@POWER/0 [V] 1934795 1934928 0.013245

@ U3_tRMS@POWER/0 [V] 193.3088 193.3507 0.041901

@11_tRMS@POWER/0 [A] 3956332 39.54719 -0.016129

©12_tRMS@POWER/0 [A] 39.65802 3060833 -0.049698

®12_tRMS@POWER/0 [A] 3062736 30.65178 0,024426

@ P_t@POWER/0 [W] 2297730 2297847 -0.830078

8 Q_t@POWER/0 [var] 555.9703 333.5486 -222.4217

@ PF_t@POWER/o [1 0.999707 0.999595 LET2e4

B U_fundRMS_SYM+@POWER/0 [V] 193.3866 193.4108 0.024200

After dip
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Prifbericht-Nr.: Seite 99 von 153
Test report no.: CN224DKW 001 Attachment 1 Page 99 of 153

A B Delta

Time [s] 1:10.0111 1:10.1116 0.1006
SAl /UL V] 39.54387 '98.53459 58,99072
SAl1/U2 V] -298.5738 -318.2507 -19.67692
Al1/Uz V] 2610719 2204304 -40.64155
S A 1/11 [A] 3575444 15.51545 11.84000
WA 112 [A] -42.18436 -47.61148 -5.42T122
S A 112 [A] 40.34746 31.99470 -8.352757
@ U1_tRMS@POWER/0 [V] 203.7026 230.1008 26.30821
U2_tRMS@POWER/0 [V] 197.7849 2301849 32.40002
S U2_tRMS@POWER/0 [V] 208.2303 230.1895 2195017
®I11_tRMS@POWER/0 [A] 3843408 34,83622 -3.507858
012_tRMS@POWER/0 [A] 3007581 33.50397 -5.481838
®12_tRMS@POWER/0 [A] 37.83091 3366340 -4,167515
@ P_t@POWER/0 [W] 2324330 23077.20 -166.1074
8 Q_t@POWER/0 [var] 2993454 4435.102 1431,648
@ PF_t@POWER/o [1 0.991809 0.952107 -9.701e-3
B U_fundRMS_SYM+@POWER/0 [V] 2026603 230.1570 2742670

Time (3] 1120976 1:20.0229 7.0253
SA UL V] 258.6243 -239.3787 -498,0030
SAI1U2 V] 47.78862 310.7703 262,9817

Al 1jUz V] -301.0655 -T0.96649 230.0990
@A 111 [A] 36.29899 -34,16205 -T0.46104
WAL 112 [A] 7.069827 4407740 37.00757
A 1/13 [A] -43.86342 -9,798885 34,06453
B U1_tRMS@POWER/0 [V] 2304304 230.4454 0.014938

U2_tRMS@POWER/0 [V] 230.5966 2305336 -0.012939
@ U3_tRMS@POWER/0 [V] 230.3812 230.3826 1.404e-3
@11_tRMS@POWER/0 [A] 3320224 33.28710 -5.13%2-3
0 12_tRMS@POWER/0 [A] 33.30824 33.32630 -0.071854
®12_tRMS@POWER/0 [A] 33.45265 33.39730 -0.055351
@ P_t@POWER/0 [W] 2307552 23045.76 -29.76T58
8 Q_t@POWER/0 [var] 3551540 312.1062 -43.04782
@ PF_t@POWER/o [1 0.999882 0.999908 26765
B U_fundRMS_SYM+@POWER/0 [V] 2304510 230.4521 1.099e-3
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Test Plan

T i - . Seite 100 von 153
?;g;‘;g;';?;';" CN224DKW 001 Attachment 1 Page 100 of 159
Condition Measurement
No. Parameter Phase ref. Time ref. unit
0 Test number - - - 4.1 4.2
1 Date - - yyyy.mm.dd 20_2125'08 20_212508
2 Time (start of test) - - hh:mm:ss 18%9:0 18:59:0
3 Fault type (phase) - - 3 phase | 3 phase
4 | setting voltage depth hg’jrt;’l - o.U. 085 | 085
Gﬁ{}gra' 5 | Setting dip duration - s 60000 | 60000
' 6 Point of fault entry Total - s 9.98254 | 9.98254
7 Point of fault Total _ s 70.0004 | 70.0004
clearance 1 1
8 ';%“g‘tffggg‘t’g n Total - ms 60000 | 60000
. an
10 | inempty load test Pos. t1-10s to t1 p.u. 1.001 1.001
Lineto
11 Voltage neutral t1-100s to t1 p.u. 1.003 1.002
12 Current Pos. tlf?ggnnﬁ lo o.U. 1.010 | 0.201
Before dip 13 . Total 1.010 0.200
<t1 12 Active power Pos. t1-10s to t1 p.u. 17070 0199
15 . Total 0.010 0.003
16 Reactive power Pos. t1-10s to t1 p.u. 0.009 0.026
17 Cosg - t1-10s to t1 - 0.999 0.991
Lineto t1+100ms to
18 Voltage neutral £2-20ms p.u. 0.842 0.841
19 Phase 1 1.054 0.242
20 Line current Phase 2 t1+60ms p.u. 1.114 0.243
During dip 21 Phase 3 1.096 0.241
t1tot2 22 Phase 1 1.102 0.252
23 Line current Phase 2 t1+100ms p.u. 1.054 0.261
24 Phase 3 1.090 0.259
25 . Total t1+100ms to 0.913 0.200
26 Active power Pos. t2-20ms p-u. 0.924 | 0.200
Lineto t2+3sto
27 Voltage neutral 2+10s p.u. 1.003 1.002
28 . Total t2+3s to 1.002 0.201
29 Active power Pos. t2+10s p-u. 1.005 | 0.200
30 | Actie e o Pos. - s 0.133 | 0.101
After di
s 31 Reactive cower Total t2+3s to ] NA | NA
32 P Pos. t2+10s p-u. N/A N/A
33 Refi’sﬁt,;‘;iprﬁger Pos. - s N/A N/A
PGU does not
34 | disconnect from grid - 12 to t2+60s Yes /No Yes Yes
till 60s after fault
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A_ TUVRheinland®

Test Plan

U icht-Nr.: Seite 101 153
?;g{?g;:;’,;‘ﬁ,yf CN224DKW 001 Attachment 1 Page 101 of 153

Test No. 4.3 idle test

-
3
g
5
3
L]
5
5
L
¥
o R E O e S Bl B B N A S
00 [ 2] 15 130 48 [ ]
A B Della
Time [s] 996743 1:09.99105 10002352
SN UL V] -165.8032 -195.7219 -29.91867
|AUL V] Taane -100.7566 -426.1284
ETTEY ] -158,3355 2045703 2529147
S A 111 [A] nIMTIS -0.638356 1543164
oA 12 (4] 0011206 0.046045 0957251
WA1N2 [A] -0.025303 -0.332052 0.582351
B UI_tRMSEZPOWER/0 [V] 2093114 1557607 -33.55067
U2_IRMSE@POWERO (V] 2294143 220.4184 -8.905911
S U3_tRMS@POWER/0 V] 2351 2202186 -3.034531
®U_fundRMS_SYM+@POWER/0 [V] 229,355 2117703 -17.85518
U_fundRMS_SYM-@POWER/0 V] 0065588 1652335 1685817
Test No. 4.3 with PGU
Before dip
.
.
H J
w
I —
D e e S
I —
.i B szzfooos
: i

.
.
.
.
.
»
.
B
A B Delta

Time [s] 7.99002 9.98929 1.99926

WAl1jUL V] -325.1584 ~269.5835 5557430

BA U2 V] 1695702 203.3846 33,81443

Al1/Uz V] 1556985 63.80415 9189439

S A 1/11 [A] -237.6666 ~241.8835 -4.216910

WAL1fI2 [A] 122.8349 177.9168 55,08185

B A 113 [A] 115.0255 64.00037 -50.93527

@ U1_tRMS@POWER/0 [V] 229.8451 229.8323 -0.013733

U2_tRMS@POWER/0 [V] 229.9418 2209572 0.015457

© U3_tRMS@POWER/0 [V] 229.7654 2207419 -0.023453

®I11_tRMS@POWER/0 [A] 167.9099 168.0219 0.111954

B12_tRMS@POWER/0 [A] 188.2186 168.3278 0.111206

®12_tRMS@POWER/0 [A] 168,589 168.7443 0154739

@ P_t@POWER/0 [W] 116004,1 116086.5 82.35938

®Q_t@POWER/0 [var] 1114.300 1198549 8424927

@ PF_t@POWER/o [1 0.999954 0.999947 -7.153e-6

B U_fundRMS_SYM+@POWER/0 [V] 2298476 229.8404 -T.202e-3

During dip

DIN VDE V 0124-100:2020
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Prifbericht-Nr.:
Test report no.:

CN224DKW 001 Attachment 1

Seite 102 von 153
Page 102 of 153

Time [s]

SA /UL V]
BA U2 V]
Al1fua V]
S A 1/11 [A]
SAI112[A]
B A 113 [A]
@ U1_tRMS@POWER/0 [V]
U2_tRMS@POWER/0 [V]
S U2_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
012_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/o [1
B U_fundRMS_SYM+@POWER/0 [V]

999253 1:10.00025
-196.4171 203.3434
-102.3305 9142566
294.8585 =200.9875
-184.4802 186.6355
-66.68461 63.85184
2509632 -250.2271
229.8323 196.3072
2299572 220.9846
229.7419 220.7462
168.0219 180.2715
1683278 180.2413
168.7443 183.0274
1160865 115434.1
1198549 6583.855
0.999947 0.998377
2298404 212.3198

-17.52066

Time [s]

SA UL V]
BA Uz V]
AUz V]
@A 111 [A]
SA1/12 [A]
A 1/13 [A]
®U1_tRMS@POWER/o0 [V]
U2_tRMS@POWER/0 [V]
© U3_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
©12_tRMS@POWER/0 [A]
®13_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
0 Q_t@POWER/0 [var]
@ PF_t@POWER/o [1
B U_fundRMS_SYM+@POWER/0 [V]

x10.48583 1:09.271T6
-T0.30249 -a7.32152
305.5353 -214.2601
-235.T157 311.0757
-188.4375 -89.28013
2428547 -167.0859
-54.43549 256.4229
195.8147 196.3072
20,3722 220.9538
2197593 220.7493
179.7402 180.5197
180.2829 180.4749
180.5480 183.0882
9597185 1155442
6263362 6565.050
0.837438 0.998390
2116113 212.3106
After dip

2542191
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U icht-Nr.: Seite 103 153
?;g{?g;:;’,;‘ﬁ,yf CN224DKW 001 Attachment 1 Page 103 of 153

Test Plan

Time [s] 1:09.99769 1:10.07506 0.07737
SAl /UL V] 276.9585 206.6522 -70.30631
BA U2 V] -156.3599 -323.2954 -166,9355
Al1/Uz V] 1174126 118.0246 2354372
S A 1/11 [A] 255.1687 59.53920 -195,6295
WAL1fI2 [A] -141.5378 ~250.8651 -109.3273
B A 113 [A] -113.6625 191.1508 304.8133
@ U1_tRMS@POWER/0 [V] 196.3072 231.5605 3506225
U2_tRMS@POWER/0 [V] 220,986 2315825 10.59782
© U3_tRMS@POWER/0 [V] 220.7462 2322519 1150572
®I11_tRMS@POWER/0 [A] 1802715 183.3045 3033035
W 12_tRMS@POWER/0 [A] 1802413 184.9414 4.700058
®12_tRMS@POWER/0 [A] 183.0274 183.7723 0.744304
@ P_t@POWER/0 [W] 1154341 114967.3 -466,5906
8 Q_t@POWER/0 [var] 6583.855 56177.17 4959332
@ PF_t@POWER/o [1 0.998377 0.595474 -0.099904
®U_fundRMS_SYM+@POWER/o [V] 212.3198 2317977 1947792

Time (3] 1:12.87030 12002548 7.05517
SA UL V] -224.9243 -257.0803 -32,15599
SAI1U2 V] 9148617 297.9126 389.3588
AUz V] 3154158 -40.08460 -355.5005
@A 111 [A] -247.9483 -175.9330 72.01529
WALL12[A] 5865610 228.3569 169.7008
A 1/13 [A] 189.2102 -52.21808 2414283
B U1_tRMS@POWER/0 [V] 229.84%9 228.8384 -1.011444
U2_tRMS@POWER/0 [V] 230.0182 228.9559 -1.062347
@ U3_tRMS@POWER/0 [V] 229.8282 228.7375 1090759
@11_tRMS@POWER/0 [A] 1824960 168.7500 -13.74603
0 12_tRMS@POWER/a [A] 183.2829 170.2800 -12,99280
®12_tRMS@POWER/0 [A] 183.8648 170.8519 -13.01288
@ P_t@POWER/0 [W] 1101815 115637.9 5456414
8 Q_t@POWER/0 [var] 6186681 15601.64 -46265.17
@ PF_t@POWER/o [1 0.871948 0.991021 0.119073
B U_fundRMS_SYM+@POWER/0 [V] 2298950 228.8398 -1.055191
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Prifbericht-Nr.:
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Seite 104 von 153
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Test No. 4.4 idle test

-y
z
g
5
]
L]
%
s
L
¥
o R E O e S Bl B B N A S
0 [ 2] 115 130 45 [ ]
A B Delta
Time [s] 956743 1:09.99105 10002352
SN ULV -165.8052 1957213 2201867
LRI 4ane -101. 75965 ~AE1284
Az -158.3355 2045733 4529147
®ANLA 0904739 0638355 1543164
oAz 4] 0011206 0026045 0857251
WA1N2 [A] -0.025303 -0.332052 0.582351
B UI_tRMSEZPOWER/0 [V] 2093114 1867607 -33.55067
U2_tRMSEPOWER/0 [V] 29,4143 2204184 2905911
 U3_tRMS@POWER/0 [V] @as1 2202166 -9.034531
8 U_fundRMS_SYM+@POWER/0 [V] 279,355 2117703 -17.55518
U_fundRMS_SYM-@POWER/0 [V] 0065588 1622356 1685817
Test No. 4.4 with PGU
Before dip
.
=
H J
N
.
.
.
.

Time [s] 7.9867 9.9962
SAl /UL V] 322.8708 ~276.3131
BA U2 V] -133.4331 154.9201
Al1jUz V] ~189.0497 117.8606
S A 1/11 [A] 46.68403 -51. 76086
WAL1fI2 [A] ~18.81647 30.33161
B A 113 [A] -28.00107 21.53266
@ U1_tRMS@POWER/0 [V] 2294410 2203271
U2_tRMS@POWER/0 [V] 2295507 2205003
S U2_tRMS@POWER/0 [V] 229.3604 2204462
®I11_tRMS@POWER/0 [A] 33.42003 33.44242
B12_tRMS@POWER/0 [A] 3347128 3349687
®12_tRMS@POWER/0 [A] 33.52674 33.58633
@ P_t@POWER/0 [W] 2303799 23063.41
® Q_t@POWER[0D [var] 384.0449 369.3787
@ PF_t@POWER/o [1 0.999861 0.999872
B U_fundRMS_SYM+@POWER/0 [V] 2294489 2294556

4953373
-0.113876
0.048630
0.085800
0.021488
0025612
0.053589
2542188
-14.66617

6.699-3

During dip
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Prifbericht-Nr.:
Test report no.:

CN224DKW 001 Attachment 1

Seite 105 von 153
Page 105 of 153

Time [s]
SA /UL V]
BA U2 V]
Al1fua V]
S A 1/11 [A]
SAI112[A]
B A 113 [A]
@ U1_tRMS@POWER/0 [V]
U2_tRMS@POWER/0 [V]
S U2_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
012_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/o [1
B U_fundRMS_SYM+@POWER/0 [V]

0:10.0052 1:10.0233
257.9079 313.7489
-230.8252 -229.1279
=26.87311 -86.17354
49.07775 45.30382
-39.10661 -30.63488
-10.37633 -15.02133
206.2952 220.0394
2257958 224.3736
220.3564 2293215
3607198 3367678
3467519 3497339
3496234 35.15065
2IBA6.TE 23233.85
2478.345 1980.770
0.994324 0.996386
217.0487 224.7963

Time [s]
SA UL V]
BA Uz V]
AUz V]
@A 111 [A]
SA1/12 [A]
A 1/13 [A]
®U1_tRMS@POWER/o0 [V]
U2_tRMS@POWER/0 [V]
© U3_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
©12_tRMS@POWER/0 [A]
®13_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
0 Q_t@POWER/0 [var]
@ PF_t@POWER/o [1
B U_fundRMS_SYM+@POWER/0 [V]

0:10.3693 1:09.6850
160.6135 267.2866
147.3117 -57.25408
-306.5806 -205.7705
-1L.67178 49,53575
6B.24756 -12.43937
-56.63169 -37.07516
195.4323 195.8782
220.0990 220.5247
219.8108 220.3458
5117042 36.08535
50.80818 36.1525T7
51.58488 36.448T8
2284115 23031.50
2317881 1369.856
0.701200 0.998236
2114119 211.8835
After dip

-15.08506
-14.74561
-15.13610
190,3555
-21808.96
0.296336
0471588
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Test Plan

Time [s] 1:10.0172 1:10.0868 0.0689
SAl /UL V] ~122.9050 218.3709 3413760
BA U2 V] -198.6075 100.8489 2994564
Al1/Uz V] 3215764 -318.8191 -640.3954
S A 111 [A] -16.39950 64.77499 8117450
WA 112 [A] -32.05800 +29.38807 2669931
B A 113 [A] 48,5548 -35.57348 -84.13196
@ U1_tRMS@POWER/0 [V] 1959826 230.2460 2426343
U2_tRMS@POWER/0 [V] 220.4661 230.2567 9,790527
© U3_tRMS@POWER/0 [V] 2202973 2304875 10.19020
®I11_tRMS@POWER/0 [A] 35.14815 44,65837 8510220
012_tRMS@POWER/0 [A] 36.14095 43.73486 7593910
®12_tRMS@POWER/0 [A] 36.38800 4228710 5899105
@ P_t@POWER/0 [W] 2302688 23099.58 T2.69531
8 Q_t@POWER/0 [var] 1384044 19297.08 17913.04
@ PF_t@POWER/o [1 0.998199 0767446 -0.230753
®U_fundRMS_SYM+@POWER/o [V] 211.8863 230.3285 1844223

A B Delta

Time (3] 1:13.0805 1:20.1112 7.0207
SA UL V] -144.4960 -215.9853 -T1.48934
SAI1U2 V] 323.7763 316.9217 -6.854535
Al 1jUz V] -172.2448 -100.5388 7864595
@A 111 [A] 20.42434 -31.33309 -51.75793
WAL 112 [A] 44.83004 46.13436 1.254320
S Al 1/13 [A] -65.21297 -14.78791 50.42506
B U1_tRMS@POWER/0 [V] 2294333 229.0444 -0,393814
U2_tRMS@POWER/0 [V] 2295756 229.1604 -0.415237
@ U3_tRMS@POWER/0 [V] 2294265 228.9366 -0.489883
@11_tRMS@POWER/0 [A] 4578833 33.52144 -13.24680
0 12_tRMS@POWER/0 [A] 46.80233 3361323 -13.27910
®12_tRMS@POWER/0 [A] 4593529 33.60671 -13.32858
@ P_t@POWER/0 [W] 2289731 23058.00 1605914
8 Q_t@POWER/0 [var] 273055 8732086 -21857.34
@ PF_t@POWER/o [1 0.709656 0.999284 0.289597
B U_fundRMS_SYM+@POWER/0 [V] 2294730 229.0447 -0.434311
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Condition Measurement
No. Parameter Phase ref. Time ref. unit
0 Test number - - - 4.3 4.4
1 Date _ _ yyyy.mm.dd 202125.08 20212508
2 Time (start of test) - - hh:mm:ss 18:83:0 18:83:0
3 Fault type (phase) - - 2 phase | 2 phase
4 | setting voltage depth hg’jrt;’l - o.U. 085 | 085
Gﬁ{}g_ra' 5 | Setting dip duration - ms 60000 | 60000
6 Point of fault entry Total - s 9.96743 | 9.96743
7 Point of fault Total _ s 69.9910 | 69.9910
clearance 5 5
Fault duration in
8 empty load test Total -- ms 60000 | 60000
10 | inempty load test Pos. t1-10s to t1 p.u. 1.001 1.001
Lineto
11 Voltage neutral t1-100s to t1 p.u. 0.999 0.997
11-500ms to
12 Current Pos. £1-100ms p.u. 1.013 | 0.201
Before dip 13 . Total 1.009 0.200
<t1 12 Active power Pos. t1-10s to t1 p.u. 7009 0907
15 . Total 0.010 0.003
16 Reactive power Pos. t1-10s to t1 p.u. 0.010 0.003
17 Cosg - t1-10s to t1 - 0.999 0.999
Lineto t1+100ms to
18 Voltage neutral £2-20ms p.u. 0.852 0.851
19 Phase 1 1.090 0.219
20 Line current Phase 2 t1+60ms p.u. 1.084 0.217
During dip 21 Phase 3 1.087 0.220
t1tot2 22 Phase 1 1.084 0.219
23 Line current Phase 2 t1+100ms p.u. 1.089 0.217
24 Phase 3 1.084 0.220
25 . Total t1+100ms to 0.835 0.199
26 Active power Pos. t2-20ms p-u. 7005 | 0.200
Lineto t2+3sto
27 Voltage neutral 2+10s p.u. 1.000 0.997
28 . Total t2+3s to 0.958 0.199
29 Active power Pos. t2+10s p-u. 1.006 | 0.201
30 | Actie il Pos. - s 0.077 | 0.069
After di
s 31 Reactive cower Total t2+3s to ] NA | NA
32 P Pos. t2+10s p-u. N/A N/A
Reactive power
33 rising time Pos. -- S N/A N/A
PGU does not
34 | disconnect from grid - 12 to t2+60s Yes /No Yes Yes
till 60s after fault
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Test No. 5.1 idle test

3 -.r\a\_,‘ﬂ\ \a\m"\,"\ \\a\'\;\”.f'\.'uﬁ-
(VIRY. W LFSRVIRVI YR [ RS S0 WA O W

B S S S B VI U Y
A4 \f\f‘\f\f‘;"’".-'lr\\;’\'\.f\.l\.:”\,l“\r’ﬁ-’\f‘l.l\l,'r‘\ln\"
VIRV IV YA WAL Y (TARVAR TN Y

X
LI
EH
Sg
*s
5E
s'g
0T [ -« IET [2] 10230 = >
A B Della
Time [] 999074 1011065 011591
WAL V] 3254023 4061743 -50.77264
AU V] 153.0854 2016447 ABS5ER
LEEN] 1724193 204.6952 3227502
@A 101 [A] 0041723 531403 0.034809
CLRT AT 0916385 1.128187 0112312
@A 12 [A] -0.898361 -1.146913 -0.248551
B UI_tRMSEZPOWER/0 [V] 2302718 2872610 5698514
UZ_RMSEPOWER/0 V) 2304434 267.3545 5690511
# U3_tRMS@POWER/0 V] 2302775 2872729 56.99538
@ U_fundRMS_SYM+@POWER/O [V] 2303320 2872960 SESEXIT
U_fundRMS_S¥YM-@POWER/0 [V] D.B289T 0.009927 0.017030

Test No. 5.1 with PGU
Before dip

A B Delta

Time [s] 0:18.05881 0:20.06555 2.00674
SAl /UL V] 323.0708 -157.2833 -480,3541
BA U2 V] -201.9458 400.6832 602.6290

Al1fUz V] -121.6738 -243.7296 -122.0558
S A 1/11 [A] 233.9628 -42.04607 -276.0089
WA 112 [A] -144.5271 128.9973 273.5244
S A 112 [A] -89.47647 -B6.96440 2511978
@ U1_tRMS@POWER/0 [V] 230.7988 230.7960 -2.74Te-3

U2_tRMS@POWER/0 [V] 2305350 230.5513 0018373
©U3_tRMS@POWER/0 [V] 230.7340 230.7474 -6.60Te-3
®I11_tRMS@POWER/0 [A] 166.0589 166.0588 510425
©12_tRMS@POWER/0 [A] 1654429 165.4532 0.010345
®12_tRMS@POWER/0 [A] 1656786 165.7173 0.038635
@ P_t@POWER/0 [W] 1146912 114703.5 1232813
8 Q_t@POWER/0 [var] 1204.950 1216.435 1148511
@ PF_t@POWER/o [1 0.999945 0.9959544 -L.013e-6
B U_fundRMS_SYM+@POWER/0 [V] 230.6903 230.6926 2.28%e-3

During dip
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AN ANAARATA AR A A A A AT ATAT A N A A A A AT AT AT AT AT A Y A A A AT A AR AR AN ATAT AT AT AT
:P&"x.c"'ﬁ-"'EE\E'U?\?M'?IE3JVM'\NQ‘SIEW;;VL??&E‘JEE\.“A@?'ZE? P A AT A AT A AT A A A A A AT AT AT A A AT ATATA
A A A LA AT AT AT AT AT I L LA A AT AT TATTATYAT EHSERATE RO ] A A LA L A LA AT AT AT ATEATR A T AT L AL AT AT ATTATRA

| AAAATATAG AN YA A A ATATIATATY A LA A ATAANAGANVAN YA IAAARATIATVATATIAZVAN
 AAAATATATAT AT AN U WARASATIATATATVATY 5 " AN AU ATAT VAT PN AT AR AT ATV VAT

A B Delta

Time [s] 0:20.05585 0:20.17145 0.11550
SAl /UL V] 165.9896 ~255.8091 -421,7987
BA U2 V] -326.1421 -50.35758 75,7845
Al1fUz V] 160.0423 304.1535 1441112
S A 1/11 [A] 120.3774 -14.53793 -134,9154
WAL1fI2 [A] -233.8880 -1.325607 2325624
B 113 [A] 113.6065 15.41305 -08,19353
@ U1_tRMS@POWER/0 [V] 230.7960 2864783 55,68225
U2_tRMS@POWER/0 [V] 2305513 286.3427 5579132
B U3_tRMS@POWER/0 [V] 230.7474 286.5828 55.83540
®I11_tRMS@POWER/0 [A] 166.0588 8.499860 -157.5580
W 12_tRMS@POWER/0 [A] 1854532 8618752 -156.8344
®12_tRMS@POWER/0 [A] 165.7173 8.222830 -157.4944
@ P_t@POWER/0 [W] 1147035 6785.918 -107917.6
8 Q_t@POWER/0 [var] 1216435 2578.974 1362.539
@ PF_t@POWER/0 [1 0.999944 0.934769 -0.065175
B U_fundRMS_SYM+@POWER/0 [V] 230,6926 286.4654 5577277

| A AAAT AT ATV ANIARTAN AT A IATYIA 'Litfﬂf‘:ﬂ“fﬁ‘-ﬂ-'\[di.'f-.?(fm!'-}";- A AT A AN AR A A AT AN AT AT AN,
AT AT AT AT AT A LA LA L A AT AT o AT A AT A LA LA g LA A AT AT A A AT T R A A A A VA LA L A T AT A AT AT AT ARTRAN

P ATAAT AT AT AT A AT AT A AT A AT A AP T AT A T AT ATV AT ATV AT A2 75
L

o JHATHATYIAIYAATT AT AN AN AR AN ATV ATV ARV IATDAATHIATIA S ANAANIAVIN A AN VAN AN VYIRS AT A A AT A AT VAN AR VAN AT SART AR
d = E—

Time (3] 0:20.11125 0:20.13935 0.02811
SA UL V] -332.9745 4054249 7383993
SAI1/U2 V] -34.92451 -198.9483 -164.0248

AUz V] 368.2332 -207.7658 -575.9991
@A 111 [A] -8.723379 14.27686 23.00024
WALL12[A] 1.852036 -10.75792 -12.60996
A 1/13 [A] 6.822825 -3,550828 -10,38265
@ U1_tRMS@POWER/0 [V] 286.3428 286.4437 0.100922

U2_tRMS@POWER/0 [V] 2863334 286.3486 0.015137
B U3_tRMS@POWER/0 [V] 286.4813 286.5T14 0.090057
@11_tRMS@POWER/0 [A] 8.283027 8.518106 0.235079
0 12_tRMS@POWER/0 [A] 8.619269 8.724524 0.105254
®12_tRMS@POWER/0 [A] 6621188 8.060544 1439356
@ P_t@POWER/0 [W] B6353.521 6787.929 4344082
8 Q_t@POWER/0 [var] 2339368 2541.547 3021730
W PF_t@POWER/0 [1 0.943132 0.936507 -6.625e-3
B U_fundRMS_SYM+@POWER/0 [V] 2863833 286.4520 0.063665

After dip
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5 mmmnmg%m&mwmmwmmm A e e 'nn.\%}Wﬁmﬂ1?mmmwmmmmﬁ&wemmmmﬂmﬂ_
o SRR A T e A M R R A w AT AR o R AR A AR

AT B B T B T a2 B P B A T A B o T A R A AR AR AR AR AR
T T T T

; il L !

oL ) D O 0 L8 LR A

Time [s] 0:20.17948 0:20.58214 040265
SAl /UL V] 324.4450 199.1241 -125,3209
SAl /U2 V] -149.1542 125,1433 274.2975
Al1fUz V] -176.78T1 -323.8332 -147.0461
S A 1/11 [A] 15.68997 142.8266 127.1366
WAL1fI2 [A] -8,950579 89.33330 99,29288
B 113 [A] -5.727530 -231.9340 -226.2064
@ U1_tRMS@POWER/0 [V] 279.8276 231.0010 4882658
U2_tRMS@POWER/0 [V] 2815033 2308020 5070128
©U3_tRMS@POWER/0 [V] 2604454 230.9991 -38.45027
®I11_tRMS@POWER/0 [A] 9.393106 160.7139 151,3207
W 12_tRMS@POWER/0 [A] 8.523388 150.7850 150.9616
®12_tRMS@POWER/0 [A] 2.451897 161.0553 1518034
@ P_t@POWER/0 [W] TOZ9.428 1111825 104153.1
8 Q_t@POWER/0 [var] 3041187 2351.037 -690,1499
@ PF_t@POWER/o [1 0.917789 0.999776 0.081988
B U_fundRMS_SYM+@POWER/0 [V] 2761299 230.9283 4520160

——re
;3 . | . [ .
.: oo B B [ e by B el B
: [
a
@ Wittizzzozrrrzishrzzrrziirzirozorioiizzzroerressriasdheereisrosfrrrreacfoitrrearreasroasridiiraasroarrrrasezaageatrrraserarrrrireadidarrrrtrzasrizaidaaazaaes
o180 0200 020 [ 4] 0240 260 (=T = e ] €320 [ ]
A B Delta
Time [s] (r23.19650 0:30.19332 6.096T3
SAUI IV 2223115 -61.88393 -254.1954
BAlUZ V] -317.5099 -245.4001 7110978
Al 1juz V] 2467102 308.6395 213.9685
@A 111 [A] 1608574 -44,05650 -204.9143
WALL12[A] -225.6619 -178.7163 4694557
A 1/13 [A] 64.72600 222.896T 158.1707
@ U1_tRMS@POWER/0 [V] 230.7205 230.7247 4.181e-3
U2_tRMS@POWER/0 [V] 2305350 230.5477 0.012772
@ U3_tRMS@POWER/0 [V] 230.7779 230.7575 -0.020325
@11_tRMS@POWER/0 [A] 166.1184 166.1012 -0.017258
0 12_tRMS@POWER/0 [A] 165.5177 1654743 -0.043306
®12_tRMS@POWER/0 [A] 1656644 165.7067 0.042282
@ P_t@POWER/0 [W] 114706.1 114705.0 -1.003438
8 Q_t@POWER/O [var] 1526.325 1211.193 -315.1321
@ PF_t@POWER/o [] 0.999911 0999542 32785
B U_fundRMS_SYM+@POWER/0 [V] 2306722 2306707 -1.480=-3
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Test No. 5.2 idle test

A -.r\a\_,‘ﬂ\ \a\m"\,"\ \\a\'\;\”.f'\.'uﬁ-
- - Aot WY v VAV IRV YN LTS BRY ST A

S S N N N 1
\ \,.,\H;\;\.‘;’\f\,\,\;\f\f “r‘a"r“\;\"
VIRV IV YA WAL Y (TARVAR TN Y

X
LI
EH
Sg
*s
5E
s'g
0T [ -« IET [2] 10230 = >
A B Della
Time [] 999074 1011065 011591
WAL V] 3254023 4061743 -50.77264
AU V] 153.0854 2016447 ABS5ER
LEEN] 1724193 204.6952 3227502
@A 101 [A] 0041723 531403 0.034809
CLRT AT 0916385 1.128187 0112312
@A 12 [A] -0.898361 -1.146913 -0.248551
B UI_tRMSEZPOWER/0 [V] 2302718 2872610 5698514
UZ_RMSEPOWER/0 V) 2304434 267.3545 5690511
# U3_tRMS@POWER/0 V] 2302775 2872729 56.99538
@ U_fundRMS_SYM+@POWER/O [V] 2303320 2872960 SESEXIT
U_fundRMS_S¥YM-@POWER/0 [V] D.B289T 0.009927 0.017030

Test No. 5.2 with PGU
Before dip

ﬂm 0:09.m uﬂn 011 01200 0:13.00 [ |

A B Delta

Time [s] 7.98988 9.99649 2.00661
SA /UL V] ~130.8203 -248.4141 -117.5938
BA U2 V] 324.0931 -156.6684 -480.7616
Al1fUz V] -193.3715 403.6410 597.0126
S A 111 [A] -19,33801 97.52310 1168611
WA 112 [A] 45.97430 64.54087 17.56656
S A 112 [A] -27.97818 -161.7816 -133.3034
@ U1_tRMS@POWER/0 [V] 230.4412 230.4349 -6241e-3
U2_tRMS@POWER/0 [V] 2305480 2305300 -0.017975
©U3_tRMS@POWER/0 [V] 2304001 230.3692 -0.0308%9
®I11_tRMS@POWER/0 [A] 33.31824 33.31125 509023
©12_tRMS@POWER/0 [A] 3334523 33.38080 0.044579
®12_tRMS@POWER/0 [A] 3342552 33.40276 -0.022758
@ P_t@POWER/0 [W] 23063.96 23065.05 1083844
® Q_t@POWER/0D [var] 362.5922 392.5746 2998233
@ PF_t@POWER/o [1 0.999876 0.999855 -2.128e-5
B U_fundRMS_SYM+@POWER/0 [V] 2304514 230.4430 -0.018402

During dip
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Test Plan

o (VPN \K\J\/\f\f EVAYAVAVAVIVETAVACA x/‘f\f\!\f\f‘ f \/"‘J\ AVAVAVAVA \J\ u'\ f\u'\f‘f x,i’\,/“ \;'\ EAVAEVE u’\ SAYACRVEVE: /' ¥ ]
BRI AADIIESIIINNI I 2 TAVATAVAVAY ¥ .

. .....

.

.

.

.

»

.

.: _"I B e e e [ ] oo CoIITIooooIIoIIIoIIooIIInT 1 -
008,50 00875 [ - B D 010.25 w2

A B Delta
Time [s] 9.99610 0:10.11231 0.11621
SAl /UL V] ~272.5189 -381.8736 -109.3547
BA U2 V] -112.0317 3113516 430,3832
Al1fUz V] 390.0564 70.11176 -319.9446
S A 1/11 [A] 133.4435 8,153009 -142.6016
WAL1fI2 [A] 42.08385 11.85548 -30.22838
S A 112 [A] -177.5533 -2.595002 1749574
@ U1_tRMS@POWER/0 [V] 230.4349 287.45TT 57.02275
U2_tRMS@POWER/0 [V] 2305300 287.4116 56.88161

B U3_tRMS@POWER/0 [V] 230.3652 287.2990 56.92975
®I11_tRMS@POWER/0 [A] 3331125 8.545745 2476551
W 12_tRMS@POWER/0 [A] 33.33080 8403502 -24.98621
®12_tRMS@POWER/0 [A] 3340276 8.587940 -24,81482
@ P_t@POWER/0 [W] 23065.05 T007.206 -16057.85
®Q_t@POWER/0 [var] 3925746 2182.197 1789.623
@ PF_t@POWER/0 [1 0.999855 0.954773 -0.045083
B U_fundRMS_SYM+@POWER/0 [V] 2304430 287.3886 56.24568

WAVAVEVAVAVAVAVAVAVAVETL T FAT VAT VLTSN AVAVAVAVAV AU WL TIVAAVAV AV LU LVAVAVAVAY WAV AW AVIVAVAY
m?g;?ﬁﬁ\fﬂ;{&;ﬁifz‘ﬁm?\gﬁd : TS XYLV BaVAVAvAY Vo1 U CAVAVA AT ¥ U U CAEA

T P S S S R R i, i S e i

.
.
.
.
.
.
.
i
e i
:09.50
A B Delta
Time (3] 010.03874 0:10.09633 0.05759
SA UL V] 3491664 -251.5633 -286.4800
SAI1/U2 V] -368.6176 -152.1273 2164203
AUz V] 3322356 4024213 70.18567
S A 1/11 [A] -1.258969 -8.619117 -8.360148
WALL12[A] -8.070350 -2.560377 5509973
A 1/13 [A] B.645177 12.15732 3512144
@ U1_tRMS@POWER/0 [V] 287.5060 287.4633 -0.042664
U2_tRMS@POWER/0 [V] 287.3788 2874287 0.049896
B U3_tRMS@POWER/0 [V] 287.2581 287.3087 0.049561
@11_tRMS@POWER/0 [A] 8.388242 8.564362 0176120
0 12_tRMS@POWER/0 [A] 5.835315 8.282463 1447148
®13_tRMS@POWER/0 [A] 8903139 8.682018 020222
@ P_t@POWER/0 [W] B408.110 6992387 5842769
8 Q_t@POWER/0 [var] 2647561 2222.95T7 -424,6040
W PF_t@POWER/0 [1 0.924224 0.953000 0.028TTE
B U_fundRMS_SYM+@POWER/0 [V] 2873803 287.3995 0.012135
After dip
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Test Plan

T A A A AT A AT AT AT AT AT A A P AT A A AT A A A AT AT A AT VAT AT AT ]
AT AT IR AT AT A AT AT AT AT A AT AT AT A AT A VATV WA AT AT AT ATATY

A LVATAY WA VAT S A TA AT O A VA A A AN A VAU AN A AN AAAANAANATAATAAIYATY

Time [s] 0:10.11917 0:10.21853 0.09242
SAl /UL V] 68.17580 14.63604 -53,53976
BA U2 V] -310.4720 -289.7599 2071214
Al1fUz V] 2418935 275.6019 33.70834
S A 111 [A] -1.645327 -0.778914 0.865413
WAL1fI2 [A] +14.39786 -38.88762 -24.48976
B 113 [A] 15.40160 40.33149 24,92988
@ U1_tRMS@POWER/0 [V] 278.635T 230.3436 -48.29208
U2_tRMS@POWER/0 [V] 2824256 2307760 5154963
©U3_tRMS@POWER/0 [V] 268.8T15 230.7696 -38.10188
®I11_tRMS@POWER/0 [A] 9.801789 33.36053 2355874
W 12_tRMS@POWER/0 [A] 9.010550 33.37833 2435778
®12_tRMS@POWER/0 [A] 1028833 3328491 22.99658
@ P_t@POWER/0 [W] T40T.043 22989.37 15582.33
8 Q_t@POWER/0 [var] 31324561 1908.422 -1224,039
@ PF_t@POWER/o [1 0921025 0.996572 0.07T3547
B U_fundRMS_SYM+@POWER/0 [V] 2757709 230.6270 -45,14335

080 100 o120 D o140 o160 180 = & ] [ ]

A B Delta

Time (3] 0:13.10606 0:20.12295 7.01889
SA UL V] 2157192 325.5356 109.8163
SAI1/U2 V] 104.8443 -175.7796 -280.6239
AUz V] -319.1788 -149.7860 1693928
@A 111 [A] 3115404 46.61382 1545978
WALL12[A] 14.66382 -25.54226 -40.20608
A 1/13 [A] -45.83800 -21.24131 2459669
@ U1_tRMS@POWER/0 [V] 230.4402 230.4314 -8.89%e-3
U2_tRMS@POWER/0 [V] 2305363 230.5470 0.010635
@ U3_tRMS@POWER/0 [V] 230.3572 230.3351 -0.022079
@11_tRMS@POWER/0 [A] 33.08952 33.00704 751523
0 12_tRMS@POWER/0 [A] 33.13%64 33219M 0.080057
®12_tRMS@POWER/0 [A] 33.18037 33.22004 0,039673
@ P_t@POWER/0 [W] 2290829 2293517 2685086
8 Q_t@POWER/0 [var] 315.48% 4254656 1099761
@ PF_t@POWER/0 [1 0.999905 0.999828 -7.719e-5
B U_fundRMS_SYM+@POWER/0 [V] 2304429 230.4360 -6.866e-3
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Condition Measurement
No. Parameter Phase ref. Time ref. unit
0 Test number - - - 51 52
1 Date - - yyyy.mm.dd 20_2125'08 20_212508
2 Time (start of test) - - hh:mm:ss 18:89:0 18:89:0
3 Fault type (phase) - - 3 phase | 3 phase
4 | setting voltage depth hg’jrt;’l - o.U. 125 | 125
Gﬁ{}gra' 5 | Setting dip duration - ms 120 120
' 6 Point of fault entry Total - s 9.99074 | 9.99074
7 Point of fault Total _ s 10.1106 | 10.1106
clearance 5 5
8 Fault duration in Total _ ms 120 120
empty load test
. an
10 in empty load test Pos. £1-10s to t1 p.u. 1.001 1.001
Line to
11 Voltage neutral t1-100s to t1 p.u. 1.003 1.002
11-500ms to
12 Current Pos. £1-100ms p.u. 0.9% | 0.201
Before dip 13 . Total 0.997 0.201
<t1 12 Active power Pos. t1-10s to t1 p.u. 0997 0907
15 . Total 0.010 0.003
16 Reactive power Pos. t1-10s to t1 p.u. 0.011 0.003
17 Cosg - t1-10s to t1 - 0.999 0.999
Lineto t1+100ms to
18 Voltage neutral £2-20ms p.u. 1.246 1.250
19 Phase 1 0.052 0.051
20 Line current Phase 2 t1+60ms p.u. 0.054 0.041
t1tot2 22 Phase 1 0.051 0.052
23 Line current Phase 2 t1+100ms p.u. 0.052 0.050
24 Phase 3 0.049 0.052
25 . Total t1+100ms to 0.019 0.023
26 Active power Pos. t2-20ms p-u. 0.022 | 0.019
Lineto t2+3s to
27 Voltage neutral 2+10s p.u. 1.003 1.002
28 . Total t2+3s to 0.997 0.199
29 Active power Pos. t2+10s p-u. 0.997 | 0.199
30 | Actie e o Pos. - s 0.403 | 0.099
After di
s 31 Reactive cower Total t2+3s to ] NA | NA
32 P Pos. t2+10s p-u. N/A N/A
Reactive power
33 rising time Pos. -- S N/A N/A
PGU does not
34 | disconnect from grid - 12 to t2+60s Yes /No Yes Yes
till 60s after fault
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Test No. 5.3 idle test
E A A A TR h"m”w”, i A A A A IJWM"JWWM"‘MM

LY h iy

AR Ju“ﬂf,,{ PR AN ATV

i»—st- HL

.00 040,50 B - T [ = 1050 1100 [ ]

A B Delta
Time [] 999347 m1011852 0.12514
S IV] 2595506 -325.6386 -35L.5966
L L RN I6H.E124 1666896 -102.1328
LETTER ) -205.6428 158.9620 4526248
@A [A] L.051307 0.016332 -1.034975
CLTET AT 0658155 0.BA76E2 1545787
@A 12 [A] -0419140 -0.929117 -0.50997T
BUI_tRMS@POWER/0 [V] 30,3470 2BT.5T60 5722853
U2_tRMSEPOWER/O [V] 2304267 2434435 1301677
S U3_tRMSEPOWER/o [V] 2302430 2432431 13.00002
@ U_fundRMS_SYM+@POWER/O [V] 2503380 2550741 2673520
U_fundRMS_SYM-@POWER/0 [V] 000626 37.80855 37.76793
Test No. 5.3 with PGU
Before dip

Time [s] 7.99583 9,99635 200113
SAl /UL V] 235.4293 301.5397 66.11038
BA U2 V] -313.1261 -259.7733 53,35284

Al1fUz V] TT.05827 -45.30049 -122.3598
S A 111 [A] 1712821 2204468 4916477
WA 112 [A] ~226.7283 -187.1286 39,50978
S A 112 [A] 5524218 -32.91619 -88.15837
@ U1_tRMS@POWER/0 [V] 230.8313 230.8019 0.060508

U2_tRMS@POWER/0 [V] 2309162 230.9379 0.0216898
S U2_tRMS@POWER/0 [V] 2308132 2307213 -0.091904
®11_tRMS@POWER/0 [A] 1672607 167.2681 7.370=-3
012_tRMS@POWER/0 [A] 167.5861 167.5722 -0.013916
®12_tRMS@POWER/0 [A] 1680021 1679962 584423
@ P_t@POWER/0 [W] 116079.1 1160739 -5.148438
®Q_t@POWER/0 [var] 1116.034 1178.400 6238621
@ PF_t@POWER/0 [ 0.999954 0.599048 538426
B U_fundRMS_SYM+@POWER/0 [V] 2308503 230.8469 34333

During dip
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Test Plan

o AARANATAARAY A A A AN AT A A A A A A A A AT A A A A WA A WA AT AN ARATV AT ]
o QAW WA AT A AT A AW AT AT AV VAT ATATATAY

SANABAANN U IAAAATATAG AN AN LA AN ATTAT
AT AT AT T AT AT AT AT AT AT AP T AT T AT

q

.,': A A & B - .-.- -.-. .-.-. .-.-.--- -.-.-.
o JANAATVAATVAN AN LA AT AT AT AN AT AV VAT IAT
L]

A B Delta

Time [s] 9.99347 0:10.10732 0.11385

SAl /UL V] 32.82738 ~363.9097 -396,7371

BA U2 V] -295.3305 274.5359 569,8665

Al1fUz V] 2689531 1293252 -139.6279

S A 111 [A] 17.03334 -20.32411 -37.35745

WAL1fI2 [A] -211.6932 16.50334 28,2865

B 113 [A] 196.1057 3.505008 -192,5007

@ U1_tRMS@POWER/0 [V] 230.8919 286.6622 5577032

U2_tRMS@POWER/0 [V] 2302379 2428780 11.34019

B U3_tRMS@POWER/0 [V] 2307213 2427065 1198518

®I11_tRMS@POWER/0 [A] 167.2681 8.000678 -158.2684

W 12_tRMS@POWER/0 [A] 167572 7.208168 -160.2740

®12_tRMS@POWER/0 [A] 167.9962 8.825060 -158,1712

@ P_t@POWER/0 [W] 1160739 6176.939 -109897.0

8 Q_t@POWER/0 [var] 1178400 2005.434 B27.0344

@ PF_t@POWER/0 [1 0.999948 0.951128 -0.048821

B U_fundRMS_SYM+@POWER/0 [V] 2308469 255.4360 2455308
o AR AN A AT A A AN A T P AT AT A A A A A AT A AT AT A AT A A A AT ATARA AN AR ATATY
o AT A A A A AT A A T AT A A A A A A A Y AT A VAT
. : A AT AT A A A AT A AT AT A AT AN A A A AT AP PN AT AT AT ATATS
. AT AT AR A A A AT AT AT IATTAZ ANV AR AR e U A AT A A AN A AN LA WA AT AT R VATAZ YA ARG AT LA AR ATV
L]

A B Delta

Time (3] 0:10.06613 0:10.09128 0.02518
SA UL V] -319.3302 -239.2872 B0.04308
SAI1/U2 V] 335.3260 -89.42843 -424.7544

AUz V] 4.661083 342.7704 338.1093
@A 111 [A] -4.334212 -10.20229 -5.868078
WALL12[A] 10.96833 -2.374888 -13.34322
SA 113 [A] -7.234097 12.62581 19.85991
@ U1_tRMS@POWER/0 [V] 286.7079 286.6896 -0.018311

U2_tRMS@POWER/0 [V] 242,944 242.9021 -0.042816
B U3_tRMS@POWER/0 [V] 242.3929 242.6211 0.228134
@11_tRMS@POWER/0 [A] 12.93689 10.00200 -2.934804
0 12_tRMS@POWER/0 [A] 5.408334 6.4188TT 1.010543
®12_tRMS@POWER/0 [A] 10.52150 9,148273 1373222
@ P_t@POWER/0 [W] T003.253 6283.841 -T19.4126
8 Q_t@POWER/0 [var] 2852.T83 2164.535 -T18.2476
W PF_t@POWER/0 [1 0.924720 0.945450 0.020760
B U_fundRMS_SYM+@POWER/0 [V] 2353529 255.4181 0065201

After dip
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O L e e ey el

: ,mww;aemwa'm&wwmwwmwwmmwmwwmweam

Rl 7R

M'SWW.G'MMW&M%WP&WMW &?WHMM@W&MMWPM?&WHM&W&W&‘LW‘P

WW@WWWWMWWW‘” W

R R ARl “&‘M’E WWWW&WWMW

Time [s]

SA /UL V]
SAI1/U2 V]
Al1fua V]
S AI1/11 [A]
SAL1f12 [A]
@ AI1/13 [A]
@ U1_tRMS@POWER/0 [V]
U2_tRMS@POWER/0 [V]
S U2_tRMS@POWER/0 [V]
@ 11_tRMS@POWER/0 [A]
W 12_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/o [1
B U_fundRMS_SYM+@POWER/0 [V]

: L L L L L g P ot TR
- WWWWWWWW‘ ATRRVIAM A A AT A AT A M AR AT A AT AT
.i f:::::::::::::::::::::::::::::::::::::::::::::::::::::::: oo CICCCCCCIITCICICICICCCIIIIICCIIICCIIIIIICCIIIIICIIIIIICCICEC SoIoooooo
@ M ioiiiiiiiiiiiiiiiITIiilITIfTTIIITIIIITOIIITTIIIITIIIITIIIITIITTIIiiipriiiiiIIi

- v

.

.i P

.

.

oo B D 01100
A B
0c10.10483 0:10.55663
~194.4909 268.4898
3376231 -276.9892
=130.5261 -18.48602
-2.196193 205.6844
11.02293 -199.4958
-8.058118 -5.6067T1
2866622 230.9243
2428780 2310795
2427065 2309433
B.0006T8 166.4285
T.208168 167.0572
B.825060 167.1587
B176.939 1156335
2005434 1236.022
0.951128 0.999943
2554360 2309793

Delta
0.45180

482.9808
-614,6124
112.0400
207.8806
-210.5187
3451348
-55.73788
-11.79851
-11.76324
157.4288
150,7500
158,3337

-769.4119
0045815
-24.45668

080 10,0

Time [s]
SA UL V]
B AUz V]
Al /U3 V]
@A 111 [A]
BALL12[A]
A 1/13 [A]
®U1_tRMS@POWER/o0 [V]
U2_tRMS@POWER/0 [V]
© U3_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
®13_tRMS@POWER/0 [A]
& P_t@POWER/0 W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/0 [1
B U_fundRMS_SYM+@POWER/0 [V]

] [ ~] 0140 0150

A B
x13.08171 0:20.17020
1336734 -242.97T6
190.8987 -73.16471
-324.3072 308.3315
9438766 -196.9586
1404325 -21.02375
-235.0007 217.3990
2308345 230.0967
230.9735 230.2125
230.7536 229.9086
166.2507 168.7768
1564614 171.8579
166.8965 173.0036
115322.8 116059.3
1783.681 22255.04
0.999880 0.952107
2308508 230.0686

-0.761017
-0.844971

5396454
6107132
7365156
2047136
-0.017774
-0.782181
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® L]

A Y

Test No. 5.4 idle test

rl'ﬂlﬁr'p‘d"'u‘ ﬁ'ﬂ.m'l il |‘||]'|I| lUl'J\z 'ﬁl 'f't'l'wvﬁ»'l‘u'

L A

L

IR

L B 'm'“‘?l L M” YR

HL

L I

.00 .50 )
A B Della
Time [] 959347 m10.11852 012514
SN ULV 2535506 -325.6386 -35L.5965
|AUL V] 2688194 1666895 1021228
LEEN] -203.6428 153.9820 4526248
@A 101 [A] LO5L307 0.016352 1034975
CLRT AT ~DLESEISE 0.E876E2 1545787
@A 12 [A] 0419140 0823117 -0.508977
B UI_tRMSEZPOWER/0 [V] 2303470 287.5760 sTa2e83
UZ_RMSEPOWER/0 V) 2304267 243.0435 1301677
S U3_tRMS@POWER/0 V] 230.2430 243.2431 13.00002
@ U_fundRMS_SYM+@POWER [V] 2303389 2560741 2573520
U_fundRMS_S¥YM-@POWER/0 [V] DLOAG2E 37.80855 3776793

5 L R

Test No. 5.4 with PGU

-'=‘f"-' i

Before dip

.
.
.
.
.
»
. : [
* [ - I 0:09.00 o Lo 01200 ©13.00 ol
A B Delta
Time [s] 7.98345 9,99072 200727
SAl /UL V] 322.6T14 2515175 -574,1890
BA U2 V] -121.8548 3045097 426,3644
Al1fUz V] -200.2118 -52.46282 147.7490
S A 1/11 [A] 45.35155 -36.12900 -82.48055
WAL1fI2 [A] -16.89327 43.63537 60.52864
B 113 [A] -29.45817 ~T.112623 22.34554
@ U1_tRMS@POWER/0 [V] 230.4411 2304671 0.025986
U2_tRMS@POWER/0 [V] 2305583 230.5539 447123
©U3_tRMS@POWER/0 [V] 230.37%5 2303796 9.155e-5
®I11_tRMS@POWER/0 [A] 3320155 33.32803 0,037388
B12_tRMS@POWER/0 [A] 3333340 33.36400 0.030697
®12_tRMS@POWER/0 [A] 3337248 3342120 0048717
@ P_t@POWER/0 [W] 2304158 23070.39 2841016
8 Q_t@POWER/0 [var] 395.0017 347.3602 -47.73148
@ PF_t@POWER/o [1 0.999853 0.99988T 3.368e-5
B U_fundRMS_SYM+@POWER/0 [V] 2304579 230.4651 T.187e-3
During dip
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R e P P R RO -\;.'srJu;-%w;m-mmmwm-mm.w-ax-mt:mm-xr-n-m.mm-m%u-x@z-aaﬂfummz-mmr-m@ww-mrm ]
P Y A e A A A A AN VA ARV A AT

9.
TR

A VA A AN VAN VAN VA AN YA AR VAN AV NV e ARV ANV AN VANV VA A Y VA AT YA AN VA AN YA VAN A LA N VARV MA N W AR
SANANVVANTARN AN AR AN AR AN AT AN VAR A AN A AR AN AR A AN AN VANAAN VAN VIAANAAN VAR AT VAAY

;

i

L

i

k|

L]

Time [s] 9.99329 0:10.11107 0.11778
SAl /UL V] -324.2550 -269.3231 54,93188
BA U2 V] 134.0072 292.0516 158.0436
Al1fUz V] 189.8978 -22.81666 -212.7144
WA 111 [A) -46.94522 -11.01780 3592742
WAL1fI2 [A] 19.02616 11.72006 -7.306099
B 113 [A] 27.90404 -1.831889 -29,73502
@ U1_tRMS@POWER/0 [V] 230.46T1 287.4210 5605386
U2_tRMS@POWER/0 [V] 2305539 2434965 12.94267
B U3_tRMS@POWER/0 [V] 230.379% 2434715 13.09195
®I11_tRMS@POWER/0 [A] 33.32803 8.520208 24,0873
W 12_tRMS@POWER/0 [A] 3335409 7.823732 -25.54036
®12_tRMS@POWER/0 [A] 3342120 8.766411 -24,65479
@ P_t@POWER/0 [W] 23070.39 6197.849 -16ET2.54
®Q_t@POWER/0 [var] 3473602 1919.591 1572.231
@ PF_t@POWER/0 [1 0.999887 0.955233 -0.044653
B U_fundRMS_SYM+@POWER/0 [V] 2304651 256.1568 2562170

;A AT A WA A A A VA AT A A AT A A A AR A A T AT AT VAT

L]
o AR A A P R A A A A A A A A A A WA AN VAW A AT

AT AT A AT A AR AT AT A AT AT I

A A A A WA A AT A AT A VAT VA A A S AT S AT AT AIRAT A AT UIRAZ AT Y

. i

.

.

i

s i

¢ i

° i

. i

. Hi:: o

0850 ST . : ] ¢10.50 1100 [ ]
A B Delta
Time (3] 0:10.08488 0:10.10785 0.02287
SA UL V] 3284967 8.303881 -320.1928
SAI1/U2 V] -17.33351 277.1316 2544651
AUz V] -331.8505 -285.8823 4596830
WAL [A] 1218641 0.062108 -12,12430
WALL12[A] -3.372312 6.650329 10.02264
A 1/13 [A] -8.465410 -6.151796 2,313614
@ U1_tRMS@POWER/0 [V] 287.5146 287.4210 -0.093628
U2_tRMS@POWER/0 [V] 243.4893 243.4965 7.278e-3
B U3_tRMS@POWER/0 [V] 243.4457 2434715 0.025818
@11_tRMS@POWER/0 [A] 8.721050 8.520208 -0.200842
0 12_tRMS@POWER/0 [A] 7.392101 7823732 0431631
®12_tRMS@POWER/0 [A] 2.022191 8766411 -0.255780
@ P_t@POWER/0 [W] 5194959 6197.849 2859648
8 Q_t@POWER/0 [var] 1950.180 1919.591 -60,58936
W PF_t@POWER/0 [1 0.952523 0.955233 ZTled
B U_fundRMS_SYM+@POWER/0 [V] 256.1685 256.1568 -0.011718
After dip
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¢ TR AT A AT N T S T P A AT AT AT AT A SO T T AL AT AT AL N AT AT AT ATl |
e e e e s M e e R

ATARAN AT ATARAT VIR W AT AN ANATATATANIANANYIA A IR ATVATTATTATRATAN
AT A AT AT AT AT A A A A WAV AT AR o AT A A A WA LAV AT A AT AT A A U UV AT AT AT AT A AL WA LA AT AT VATVATVAZYARY
ARANAWINANARAANARARANATYIVIA AR AR, ANATPANANAAASARANANAATYAN N ANARARARATAT ANV AARARANARAIAN

.
.
.
.
.
»
.
‘ o o
A B Delta
Time [s] 0:10.11180 0:10.19930 0.08750
SAl /UL V] -306.7119 145.1950 451,9069
SAl /U2 V] 2491470 -325.8903 -575.0373
Al1fUz V] S57.55258 180.5582 123.0056
S A 111 [A] -14.79578 17.66253 3245831
WAL1fI2 [A] 14.32908 -47.22619 -BL.5552T
B 113 [A] 0.352263 20.56408 2021271
@ U1_tRMS@POWER/0 [V] 287.4210 230.7390 5668201
U2_tRMS@POWER/0 [V] 2434965 230.4841 -13.01241
©U3_tRMS@POWER/0 [V] 2434715 2308071 -12.66443
®I11_tRMS@POWER/0 [A] 2520208 33.26740 2474719
W 12_tRMS@POWER/0 [A] T.823732 3269786 2487413
®12_tRMS@POWER/0 [A] B.766411 33.19558 2443917
@ P_t@POWER/0 [W] B6197.849 2279617 16598.32
8 Q_t@POWER/0 [var] 1919.591 1887.804 -31,78735
@ PF_t@POWER/o [1 0.955233 0.996589 0.041355
B U_fundRMS_SYM+@POWER/0 [V] 256.1568 230.6738 2548296

Time (3] 0:13.12463 0:20.11317 £.98854
SA UL V] 2738877 -320.1628 -584,0504
SAI1/U2 V] 21.92760 108.7341 8680654
AUz V] -289.9184 212.5478 502.4662
@A 111 [A] 3980424 -51.36752 9117246
WALL12[A] 2.606630 3491247 32,30584
A 1/13 [A] -43.32781 16.36648 59,69429
@ U1_tRMS@POWER/0 [V] 230.4358 230.4122 -0.023666
U2_tRMS@POWER/0 [V] 2305461 230.5385 76753
@ U3_tRMS@POWER/0 [V] 230.3662 230.3673 1.175e-3
@11_tRMS@POWER/0 [A] 33.40783 3633474 2926910
0 12_tRMS@POWER/0 [A] 33.44892 35,88858 2430650
®12_tRMS@POWER/0 [A] 33.49592 36.52573 3029808
@ P_t@POWER/0 [W] 2312444 22355.97 -TBE.4645
8 Q_t@POWER/0 [var] 2861922 11323.17 11036.97
@ PF_t@POWER/0 [1 0.999923 0.892098 -0.107826
B U_fundRMS_SYM+@POWER/0 [V] 2304477 230.4381 -9.659¢-3
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Condition Measurement
No. Parameter Phase ref. Time ref. unit
0 Test number - - - 5.3 5.4
1 Date - - yyyy.mm.dd 20_212608 20_212é08
2 Time (start of test) - - hh:mm:ss 09:80:0 09:80:0
3 Fault type (phase) - - 2 phase | 2 phase
4 | setting voltage depth hg’jrt;’l - o.U. 125 | 125
Gﬁ{}g_ra' 5 | Setting dip duration - ms 120 120
6 Point of fault entry Total - s 9.99347 | 9.99347
7 Point of fault Total _ s 10.1186 | 10.1186
clearance 2 2
Fault duration in
8 empty load test Total -- ms 125.14 | 125.14
10 in empty load test Pos. £1-10s to t1 p.u. 1.001 1.001
Lineto
11 Voltage neutral t1-100s to t1 p.u. 1.003 1.002
11-500ms to
12 Current Pos. £1-100ms p.u. 1.010 | 0.201
Before dip 13 . Total 1.009 0.200
<t1 12 Active power Pos. t1-10s to t1 p.u. 7009 0907
15 . Total 0.010 0.003
16 Reactive power Pos. t1-10s to t1 p.u. 0.010 0.003
17 Cosg - t1-10s to t1 - 0.999 0.999
Lineto t1+100ms to
18 Voltage neutral £2-20ms p.u. 1.247 1.250
19 Phase 1 0.078 0.080
20 Line current Phase 2 t1+60ms p.u. 0.033 0.072
During dip 21 Phase 3 0.063 0.081
t1tot2 22 Phase 1 0.054 0.052
23 Line current Phase 2 t1+100ms p.u. 0.044 0.045
24 Phase 3 0.053 0.054
25 . Total t1+100ms to 0.061 0.017
26 Active power Pos. t2-20ms p-u. 0.055 | 0.017
Lineto t2+3sto
27 Voltage neutral 2+10s p.u. 1.003 1.002
28 . Total t2+3s to 1.003 0.201
29 Active power Pos. t2+10s p-u. 1.009 | 0.194
30 | Actie e o Pos. - s 0.452 | 0.088
After di
s 31 Reactive cower Total t2+3s to ] NA | NA
32 P Pos. t2+10s p-u. N/A N/A
Reactive power
33 rising time Pos. -- S N/A N/A
PGU does not
34 | disconnect from grid - 12 to t2+60s Yes /No Yes Yes
till 60s after fault
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Test No. 5.3(D2) idle test

S ne oo AR T A
AV LA AR FANSWANAWANAY LAY IAPANAwSY
LURTIR ARV Y Y AL WAV VNN YRR R VAT VL VTS T
A AP 7 Ty e P PR PP
AVATAVAY, '\*’\'u”'f".i]\.“ﬁ\ VATATAYATA AVAWAWLTATAVA VAVAYAYA
A e e EEL R L By SRR TR L ¥ ERY WA P R R |

T 0TS T Dum [2] 0 01050 > |

A B Della

Time [] 956856 m10.10858 012013
SN ULV SATT.TBAT -130.1644 ATE00ET
AU V] 75,3557 3153573 -53.95780
LEEN] -220.0943 -185.0073 3508753
@A 101 [A] 3731370 1502633 -2.228737
CLRT AT 6204129 11019653 7313267
@A 112 [A] 2.458453 -2,642036 -5.100489
B UI_tRMSEZPOWER/0 [V] 230.308% 2433007 1293280
UZ_RMSEPOWER/0 V) 230421 267.3262 56.90735
S U3_tRMS@POWER/0 V] 230.2337 243.2783 13.04456
@ U_fundRMS_SYM+@POWER [V] 2303214 2559814 25,6509
U_fundRMS_S¥YM-@POWER/0 [V] LOSEETE 3760046 TSI

Test No. 5.3(D2) with PGU

Before dip

Time [s] 7.98108 9.98640 200533
SAl /UL V] ~296.4337 -49.20960 2472241
BA U2 V] 267.2250 -271.5023 -538,7273

Al1fUz V] 33.93126 337.7290 303.7977
S A 1/11 [A] -215.1502 -82.51489 132.6354
WA 112 [A] 194.1521 -122.7524 -316.9046
B 113 [A] 21.69204 205.3033 183.6113
@ U1_tRMS@POWER/0 [V] 230.8376 230.8118 -0.025833

U2_tRMS@POWER/0 [V] 2309729 2309458 -0.027084
©U3_tRMS@POWER/0 [V] 230.74%4 230.7318 -0.017624
®I11_tRMS@POWER/0 [A] 167.1311 167.2630 0.131927
©12_tRMS@POWER/0 [A] 1674471 167.5798 0.132690
®12_tRMS@POWER/0 [A] 167.8053 167.9557 0150314
@ P_t@POWER/0 [W] 1159708 116053.3 B2.51563
®Q_t@POWER/0 [var] 1186.914 1321.998 1350845
@ PF_t@POWER/o [] 0.999948 0.999935 -l.246e-5
B U_fundRMS_SYM+@POWER/0 [V] 230.8501 230.6265 -0.023514

During dip
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o AVAAVAMAMAVIAATW A WANVAAAAANAVARA A AN AT AN WA AN A A A A AN AR A AVANY ]
A A A A A A A A A A A A AT AT A A A A AR A A A AT A A A A AT AN AT ANATYAATY
TAATEA AANTANT AN A AT AT AT AT AT AT ATV ANT U A AT A A AT A AT A LA A TA A A A LA AT A T AT AT LA ATRALTRAS

®

o SAANIANYAAATVIATAN AN AN A AN ANIANY LAV IATVAATSIATVIAT e 73 VIAMATAAVIAAAAR AN ANAN I IAN AN IATVIAAATYY
. FANVAAN VAN AN AN AN AR AP AASANANRANY MANANAVIARARANAANATVIATAANAAT VN VYA
.i gCCCIICyCICICICTIIIICICICIZICIICIIIICIZIIIZIZCIIIIIIIIIZIIZICIIIIIIIZIIZIIZICICC B - ZZIIZICIZITIZIIIICICITIIIZIIIIIZYIIIIIICIICIIIIIIIIIZIIZICICC

. et
BT T wmw [ T - J— 7 (>
A B Delta
Time [s] 9.98554 0:10.10638 0.12104
SAl /UL V] -98.82928 -48.876TT 4995251
SAI1/U2 V] -220.5560 -254.6175 -34.06143
Al1fUz V] 3363635 302.3317 -34.03187
S A 111 [A] -114.5146 -2.414704 112,0999
BAfi2 [A] -115.1826 -13.04054 103.1420
S A 112 [A] 2306411 1575083 -214.8813
@ U1_tRMS@POWER/o [V] 2308118 242.8126 12.00085
U2_tRMS@POWER/0 [V] 2308458 286.6833 5573743
B U3_tRMS@POWER/0 [V] 2307318 2426080 1187616
®11_tRMS@POWER/0 [A] 167.2630 8334314 -158.9287
W 12_tRMS@POWER/0 [A] 1675798 09,038194 -158.5416
®12_tRMS@POWER/0 [A] 167.9557 7.672824 -160.2828
© P_t@POWER/0 [W] 116053.3 6214.108 -108839.2
8 Q_t@POWER/0 [var] 1321.998 1823.965 501,9664
@ PF_t@POWER/0 [] 0.999935 0.959521 -0.040415
®U_fundRMS_SYM+@POWER/o [V] 230.8265 255.3726 2454605
AN A A AN A A A A A A A AT A A A A AN AN A A A AN AR A AT AR
VA A A A A A A Ay PR A Y VA Vo A T AV AT A A A ATV A A A AR VAR TR

ANTYIARNYYA A MWANYIAAN VAN FIAA AN AR

M Y, ,——— e

. ............

g B SR R H PR e | B s R O

.

.

.

.

S PR FEEEEE P e e e PP P e e EEEH | PR e e PP E PR PP e PP P PR PP PP PP

009,00 0:09.50 00 W 0:10.50 0:11.00 [T ]
A B Delta
Time (3] 0:10.07830 0:10.09356 0.01527
SA UL V] -139.5309 299.1300 4386609
SAI1/U2 V] 3915469 -67.29913 -458.3450
AUz V] 2774406 -226.7673 5067325
@A 111 [A] -0.737309 12.41899 13.15630
WALL12[A] 10.46538 -4,753351 -15.21874
A 1/13 [A] -2.647608 -T.490993 2.156615
@ U1_tRMS@POWER/0 [V] 242.7404 242.8126 0.072159
U2_tRMS@POWER/0 [V] 286.7085 286.6833 -0.025208

B U3_tRMS@POWER/0 [V] 242.6482 242.6080 -0.040268
@11_tRMS@POWER/0 [A] 8.286405 8.334314 0.047910
0 12_tRMS@POWER/0 [A] 9.003858 09.038184 -0.955665
®12_tRMS@POWER/0 [A] 7.300680 7672824 0.353144
@ P_t@POWER/0 [W] B6381.010 6214.108 -166.2019
8 Q_t@POWER/0 [var] 1873.820 1823.965 -49,85456
W PF_t@POWER/0 [1 0.959485 0.958521 3517e-5
B U_fundRMS_SYM+@POWER/0 [V] 235.3666 255.3726 5.966e-3

After dip
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S ARV AAR Y IARAAWEVIARA

AR AAAAAY

A ARV

A A AT VA

Time [s]

SA /UL V]
SAI1/U2 V]
Al1fua V]
S AI1/11 [A]
SAL1f12 [A]
@ AI1/13 [A]
@ U1_tRMS@POWER/0 [V]
U2_tRMS@POWER/0 [V]
S U2_tRMS@POWER/0 [V]
@ 11_tRMS@POWER/0 [A]
W 12_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/o [1
B U_fundRMS_SYM+@POWER/0 [V]

O on 0:11.00 01130

A B Delta

10.10206 0:10.58581 0.48375
-343.1573 -147.8460 1953113
2422946 -178.2904 -420,5849
B85.40249 325.TB06 240.3782
-11.12056 =102.6707 -91.55012
QT2807S -131.7207 ~141.4487
1205325 234.4304 233.2251
242.8126 230.6966 -11.91597
286.6833 231.0289 -55.65431
2425080 230.8229 -11.78508
8334314 165.3739 157.0396
9.038194 165.4044 156.3662
BT84 166.1191 158.4463
6214108 114722.6 108508.5
1823.965 2087.270 263.3051
0.959521 0.999835 0.040314
2353726 230.9130 -24.45959

: %.&WWE‘EWMNMNMJN mmwﬂ.rf mz IHHJ'IH&WEJ?EFJJ’NM‘ MW?‘J‘IMM&W&W%M& mmmmm iiE‘E'E‘u‘lﬂul’a.mEEEEW&A}@%E‘EE%MWWWWMWM
. }meww 'hhlnl‘l o= - ARAREACA AR R AR AR SR ENART AR AR AR AR RARA R NINWWWW
. WWNH&'IM{Jm‘&l.E;E.&Ff{:‘{i’i‘.tcémffﬁm@e&a, L e ALEVENRAAAAATYINAAAAY nmvma%nmmmmmmmwwmmwm
. WNWWWWW““”“““”"‘“" Fur—= ARSI RARAAIYY A A AT AAA AT ARAAS LA
R 0t e b O B
; PR P P
.

‘L

Time [s]

SA UL V]
B AUz V]
Al /U3 V]
@A 111 [A]
BALL12[A]
A 1/13 [A]
®U1_tRMS@POWER/o0 [V]
U2_tRMS@POWER/0 [V]
© U3_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
®13_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/0 [1
B U_fundRMS_SYM+@POWER/0 [V]

013.11037 0:20.11294
2698910 3113098
-294.1950 -T2.53695
2330971 -238.24T6
198.1629 244.0801
-211.2477 -120.5081
12.86388 -123.5969
230.8585 230.7103
230.9383 230.7830
230.7890 230.6135
166.6434 177.1031
166.9776 178.1030
167.3240 178.1384
1156343 115400.5
1862.351 42685.35
0.999870 0.937898
230.8592 230.6985

-261.55T4
4591716
90.73961

-136.4608

-0.143170

-0.155289

=0.175507
1045961
1117543
10.81442

-231.8135
40823.00

-0.061973

-0.160660
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Condition Measurement
No. Parameter Phase ref. Time ref. unit
0 Test number - - - 5.3(D2)
1 Date - - yyyy.mm.dd 2022.08.16
2 Time (start of test) - - hh:mm:ss 09:03:38
3 Fault type (phase) - - 2 phase
. Lineto
4 Setting wltage depth neutral - p.u. 1.25
General 9] Setting dip duration - ms 120
Info. 6 Point of fault entry Total - s 9.98856
7 Paint offault Total - s 10.10869
Fault duration in
empty load test Total - ms 120.13
; an
10 in empty load test Pos. t1-10s to t1 p.u. 1.001
Lineto
11 Voltage neutral t1-100s to t1 p.u. 1.003
11-500ms to
12 Current Pos. £1-100ms p.u. 1.008
Before dip [13 , Total 1.008
<t1 12 Active power Pos. t1-10s to t1 p.u. 7009
15 . Total 0.010
16 Reactive power Pos. t1-10s to t1 p.u. 0.011
17 Cosg - t1-10s to t1 - 0.999
Lineto t1+100ms to
18 Voltage neutral £2-20ms p.u. 1.247
19 Phase 1 0.181
20 Line current Phase 2 t1+60ms p.u. 0.175
t1tot2 22 Phase 1 0.049
23 Line current Phase 2 t1+100ms p.u. 0.060
24 Phase 3 0.044
25 . Total t1+100ms to 0.016
2 Active power Bos. t2-20ms p-u. 0.016
Lineto t2+3s to
27 Voltage neutral t2+10s p.u. 1.003
28 . Total t2+3s to 1.006
59 Active power Pos. £2+10s p.u. 1004
30 | Actie PoWerrising Pos. - s 0.484
After di
>12 i Reactive power Total t2+3s to u N'A
7 P Pos. t2+10s p-u. N/A
33 | neactive power Pos. - s N/A
rising time
PGU does not
34 | disconnect from grid - 12 to t2+60s Yes /No Yes
till 60s after fault

DIN VDE V 0124-100:2020



A_ TUVRheinland®

Test Plan

U icht-Nr.: Seite 126 153
?;g{?g;:;’,;‘ﬁ,yf CN224DKW 001 Attachment 1 Page 126 of 153

Test No. 6.1 idle test
I;!III!”I.‘|JI|I|!.I..IIlllll.'l.'.lllll.I .I.I.Illllurll'll..llIIII |.I'II|II[IL.‘|]II|!' I |

vy " | f X |
R AR LR R AL AR LR E AR
f L Il|IIh.h.‘..i.]t-l‘“iIllil-illi.||.|II.“.H.‘I.II.ILIlJIJlIll h|IlLiu]hh”lil-ihi.ll|“““I |_||_||u|.Ill.u.ll'i.ll.lll.iul iLli i 'I H i L LiLli LbiLiiid i

A B Della
Time [£] 959303 01501353 502050
SA ULV 2336056 1335640 1051318
s V) 1429730 1911564 -8.18344
Al 1jU3 V) mmn 3242591 5566311
®ANLA -0.832200 1003027 -0.170827
oAz A D.246522 083184 -0.11467
oM 102 A -0.134468 0.245012 0250350
B UI_tRMS@POWER/0 [V] 2303405 2753560 2501544
U2_tRMSEPOWER/0 [V] 230.4249 275.4013 45.06633
 U3_tRMS@POWER/0 [V] 2302569 2752978 4504089
8 U_fundRAMS_SYM+@POWER/0 [V] 2303407 2753816 450408
U_fundRMS_SYM-@POWER/0 [V] ©0.090991 o07azzs 024234
Test No. 6.1 with PGU
Before dip
.
.
.
.
.
.
.
»
.
0340 0160 [~ T B oo 0220 0:240 0260 0280 [ D]
A B Delta
Time [s] 0:17.50134 0:19.53300 2.03766
DA 1UL V] -196.8470 3777573 ~180.9104
BAI1/U2 V] -127.6836 121.7747 249.4583
A 13 V] 324.0361 2551000 -68.93611
B A 111 [A] -140.9648 -3.696561 137.2682
BAf12 [A] -92.66818 3.628850 96.29703
B A 112 [A] 2335179 0.106335 -233.4116
@ U1_tRMS@POWER/0 [V] 230,8392 230.8548 0.015549
U2_tRMS@POWER/0 [V] 2305573 230.5818 0,024567
@ U2_tRMS@POWER/o [V] 230.8232 230.8188 -4.348e-3
®11_tRMS@POWER/0 [A] 16,6793 167.0550 0.375702
B 12_tRMS@POWER/0 [A] 1660159 166.3853 0.369339
®12_tRMS@POWER/0 [A] 166.3560 166.6411 0.285126
@ P_t@POWER/0 [W] 1151443 1153888 2445313
8 Q_t@POWER/D [var] 1255.309 1173.763 -B1,54580
@ PF_t@POWER/o [] 0.999941 0.999945 7.68%9e-6
® U_fundRMS_SYM+@POWER/o0 [V] 230.7357 230.7477 0.011348
During dip
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Test Plan

0180 B o ozo 0240 D 0260 [ D]
A B Delta

Time [s] 0:19.53372 0:24.53586 500213
SAl /UL V] ~45.11237 ~288.4176 -243,3052
BA U2 V] 3012517 372.5200 71.26832

Al1fUz V] -259.9065 -84.33605 175.5705
S A 111 [A] -31.15356 -6.055117 25.09844
WAL1fI2 [A] 217.4355 11.38389 -206.0516
B 113 [A] -186.3334 -5.220831 1811036
@ U1_tRMS@POWER/0 [V] 230.8548 2764972 4564244

U2_tRMS@POWER/0 [V] 2305818 2762507 45,65891
©U3_tRMS@POWER/0 [V] 2308188 2T6.5273 45.70842
®I11_tRMS@POWER/0 [A] 167.0550 8.348807 -156.7061
W 12_tRMS@POWER/0 [A] 1663353 8328238 -158.0570
®12_tRMS@POWER/0 [A] 166.6411 8.340902 -158.3002
@ P_t@POWER/0 [W] 1153888 6645.165 -1087T43.6
8 Q_t@POWER/0 [var] 1173.763 1915.077 7413141
@ PF_t@POWER/o [1 0.999948 0.960893 -0.033056
®U_fundRMS_SYM+@POWER/o [V] 230.7477 276.4248 4567715

A B Delta

Time (3] 018.95183 0:24.38169 442976
SA UL V] 166.1821 -185.4017 -351.5837
SAI1/U2 V] 223.2523 -205.7314 -428.9837

AUz V] -389.2546 390.7221 T79.9767
@A 111 [A] T.004612 -B.487464 -15,49208
WALL12[A] 3.230214 -3.385306 -6.615520
A 1/13 [A] -10.24377 11.85572 22.09950
@ U1_tRMS@POWER/0 [V] 276.2521 276.4658 0.213654

U2_tRMS@POWER/0 [V] 276.0084 276.2607 0.252258
@ U3_tRMS@POWER/0 [V] 276.4082 276.5545 0.146301
@11_tRMS@POWER/0 [A] 8.000976 8.348076 0.347100
0 12_tRMS@POWER/0 [A] 7.793654 8.344248 0,550503
®12_tRMS@POWER/0 [A] T.a217 8.304350 0472556
@ P_t@POWER/0 [W] B222.341 6662601 440.2593
8 Q_t@POWER/0 [var] 2049.077 1923275 -125.8016
@ PF_t@POWER/0 [1 0.949824 0.960771 0.010947
B U_fundRMS_SYM+@POWER/0 [V] 276,226 2T6.4267 0.204102

After dip
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Test Plan

Time [s] 0:24.54657 0:24.98500 043843
SAl /UL V] 283.4566 179.6398 -103.8168
BA U2 V] -282.6603 -325.8071 -43,14685
Al1fUz V] -1.542091 1459911 1475332
S A 1/11 [A] 9.599567 129.9017 120.3021
WAL1fI2 [A] -14.3T724 -233.0220 2186448
S A 112 [A] 1.089842 1031137 1011238
@ U1_tRMS@POWER/0 [V] 276.7384 2310114 -45,72705
U2_tRMS@POWER/0 [V] 2761373 2308084 4523889
©U3_tRMS@POWER/0 [V] 276.3979 2311077 4529030
®I11_tRMS@POWER/0 [A] 2205808 165.3840 157.0882
W 12_tRMS@POWER/0 [A] 8321455 164.1743 155,8528
®12_tRMS@POWER/0 [A] 8301194 165.0386 156.7374
@ P_t@POWER/0 [W] B5615.206 114242.0 107626.8
®Q_t@POWER/0 [var] 1919.505 1711.381 -208.1238
@ PF_t@POWER/o [1 0.960387 0.999888 0.032501
B U_fundRMS_SYM+@POWER/0 [V] 2764229 231.0016 -4542133

A B Delta

Time (3] :27.53339 0:34.54685 701328
SA UL V] -31.16131 300.6764 3318377
SAI1/U2 V] 2924411 -260.4225 -552.8636
AUz V] -269.90T0 4442144 2254856
@A 111 [A] -13.39912 216.6973 230.0965
WALL12[A] 207.1556 -183.1439 -390.2995
A 1/13 [A] -195.1870 -32.47750 162.7095
@ U1_tRMS@POWER/0 [V] 230.8385 230.8266 -0.011932
U2_tRMS@POWER/0 [V] 2305709 2306151 0.044250
@ U3_tRMS@POWER/0 [V] 230.7984 230.8210 0.022568
@11_tRMS@POWER/0 [A] 165.6378 165.9629 0.325150
0 12_tRMS@POWER/0 [A] 165.0315 165.3531 0.321548
®12_tRMS@POWER/0 [A] 165.1579 165.6028 0,444855
@ P_t@POWER/0 [W] 1143968 114860.1 2633125
8 Q_t@POWER/0 [var] 1359.763 1180.197 -209.5657
@ PF_t@POWER/0 [1 0.999926 0.999047 2.080e-5
B U_fundRMS_SYM+@POWER/0 [V] 2307312 230.7500 0.018158
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sLiili
|l||h“ h

Test No. 6.2 idle test

II 1 I IRRE B
JI. [ ||||i

i TR T T

'III'I"IF
ihi.|.|I.".I“|.I|.I,Iullll”il” iJIJlJIJlllihi.ul.ul.h.".ll. |.|u|u|.n.‘l.n.‘..l..i.u iLli

Hlulh

T [ 1 120 140 [2] 0160 3T [ ]

A B Delta

Time [s] 959303 01501353 502060
SN ULV 2336056 -133.5640 1051315
LRI 1435730 -181.1554 4818344
Az M 3242501 -55.66311
®ANLA -0.832200 -1,003027 -0.170827
oAz A o.sas2 0831882 0114678
oM 102 A -0.134468 045912 0280380
B UI_tRMSEZPOWER/0 [V] 30,3405 27535650 AR01544
U2_LRMSEPOWER/0 [V] 2304249 2754013 45.06633
 U3_tRMS@POWER/0 [V] 2302569 2752978 25.04089
8 U_fundRAMS_SYM+@POWER/0 [V] 2303407 2753816 45.04089
U_fundRMS_SYM-@POWER/0 [V] L0451 0074225 0.024234

Test No. 6.2 with PGU
Before dip

Time [s]

SA /UL V]
BA U2 V]
Al1fua V]
S A 1/11 [A]
SAL1f12 [A]
B 113 [A]
@ U1_tRMS@POWER/0 [V]
U2_tRMS@POWER/0 [V]
S U2_tRMS@POWER/0 [V]
@ 11_tRMS@POWER/0 [A]
B 12_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/o [1
B U_fundRMS_SYM+@POWER/0 [V]

23.57084 0:25.57960 2.00866
197.8009 -T6.18618 -273.9871
323.0229 311.6796 634.7025
124.7468 =237.2060 -361.9528
4364360 -17.35056 -60.99916
~T0.05632 67.31582 137.3™1
26.46125 -51.72110 -T8.18234
2305188 230.5005 -8.277e-3
230.3181 230.3201 0010871
2305695 2305627 -6.790e-3
50.06339 50.11766 0.054272
49.91880 49.98806 0.070354
5002479 50.06823 0.043442
3456889 34607.95 39.08384
456.3931 407.0513 -49.34183
0.999913 0.999931 1.800e-5
2304657 230.4641 -L624e-3

During dip
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Test Plan

240 [ - I 0280 0300 (=] 0:320 [ D]
A B Delta

Time [s] 0:25.58449 0:30.58514 5.00065
SAl /UL V] -385,1257 -348.3463 3677941
BA U2 V] 128.8972 20.34330 -108.5539

Al1fUz V] 256.9308 3284679 7153702
S A 1/11 [A] 50.20404 -12.38823 -62.59227
WAL1fI2 [A] -15.48994 3,756404 19.24634
S A 112 [A] -34.78074 8.392602 4317343
@ U1_tRMS@POWER/0 [V] 230.5085 276.4921 45,0826

U2_tRMS@POWER/0 [V] 2303201 2762622 45.93317
B U3_tRMS@POWER/0 [V] 2305827 276.5859 46.02318
®I11_tRMS@POWER/0 [A] 50.11766 8421350 4169630
W 12_tRMS@POWER/0 [A] 499339 8.386103 -41.60276
®12_tRMS@POWER/0 [A] 5006823 8432419 -41,63581
@ P_t@POWER/0 [W] 34607.58 6709.523 -2TE98.45
8 Q_t@POWER/0 [var] 407.0513 1915.209 1508,158
@ PF_t@POWER/0 [1 0.999931 0.961592 -0.038339
B U_fundRMS_SYM+@POWER/0 [V] 2304641 276.4465 45.98245

.
L]
.
.
L]
.
L]
02400 D o=x 28,00 ©30.00 D #3200 [ ]
A B Delta
Time (3] 0:25.74218 0:3047215 4.72097
SA UL V] -337.6498 3481903 6855402
SAI1/U2 V] 3385154 -327.6353 -666.2507
AUz V] -0.632525 -20.96439 -20.33186
@A 111 [A] -B.946TTT 9310127 18.25690
WALL12[A] 12.10010 -10.80537 -22,90547
SA 113 [A] -3.042937 1737724 4,780650
@ U1_tRMS@POWER/0 [V] 276.2903 276.4859 0.195679
U2_tRMS@POWER/0 [V] 2761801 2762573 0.077271
B U3_tRMS@POWER/0 [V] 276.5245 276.5705 0.046021
@11_tRMS@POWER/0 [A] 8427080 8402516 -0.024573
0 12_tRMS@POWER/0 [A] 8.378959 8400582 0.021624
®13_tRMS@POWER/0 [A] 8.208465 8.306760 0,098304
@ P_t@POWER/0 [W] B663.100 6701.5T9 3847300
8 Q_t@POWER/0 [var] 1930.592 1901.778 -28.81433
W PF_t@POWER/0 [1 0.960455 0.962014 1519e-3
B U_fundRMS_SYM+@POWER/0 [V] 2763309 2T6.43TT 0.106812
After dip

DIN VDE V 0124-100:2020



A_ TUVRheinland®

U icht-Nr.: Seite 131 153
?;g{?g;:;’,;‘ﬁ,yf CN224DKW 001 Attachment 1 Page 131 of 153

Test Plan

Y]
i

Time [s] 0:30.59224 0:30.73726 0.14572
SAl /UL V] 295.4564 57.47009 -237.9863
BA U2 V] -267.7958 241.4091 509.2049

Al1fUz V] 2817798 -299.0618 -270.8838
S A 1/11 [A] 13.61430 9,294510 -4,319787
WAL1fI2 [A] -12.78293 49.45135 62.23429
S A 112 [A] 0.196934 -61.11133 -61.30827
@ U1_tRMS@POWER/0 [V] 276.6841 230.8260 45 85808

U2_tRMS@POWER/0 [V] 2761770 230.5320 45564505
©U3_tRMS@POWER/0 [V] 276471 230.7112 -45.T6TE4
®I11_tRMS@POWER/0 [A] 2433131 409.61655 4118342
W 12_tRMS@POWER/0 [A] £.386003 48.81522 4042922
®12_tRMS@POWER/0 [A] 8.305689 49.10481 40.70912
@ P_t@POWER/0 [W] BT00.547 34016.86 2731631
®Q_t@POWER/0 [var] 1921.319 1119.578 -801.3417
@ PF_t@POWER/o [1 0.961263 0.993458 0.035196
B U_fundRMS_SYM+@POWER/0 [V] 2764456 230.6893 -45,73627

Time (3] 0:33.55260 0:40.58347 7.03087
SA UL V] 3111260 -326.0048 -637.1308
SAI1/U2 V] -238.65T0 159.5831 388.2501
AUz V] -T4.73636 166.6577 2413341
@A 111 [A] 66.85865 -T0.B5836 -137.7170
WALL12[A] -51.12195 34,13504 B5.25789
A 1/13 [A] -16.17T646 36.66270 52,83916
@ U1_tRMS@POWER/0 [V] 230.5459 230.5368 -9.064e-3
U2_tRMS@POWER/0 [V] 230.3288 230.3306 1.785e-3
@ U3_tRMS@POWER/0 [V] 230.5861 230.5616 -0.024582
@11_tRMS@POWER/0 [A] 49.93745 49.86678 -0.0706T1
0 12_tRMS@POWER/0 [A] 49.76720 49.75TTT -D.426e-3
®12_tRMS@POWER/0 [A] 49.81821 49.79210 -0.026112
@ P_t@POWER/0 [W] 3445985 34434.08 -25.T7344
8 Q_t@POWER/0 [var] 4714802 448.7957 -22.66452
@ PF_t@POWER/0 [1 0.999906 0.999915 B.643e6
®U_fundRMS_SYM+@POWER/o [V] 2304841 230.4733 -0.010773
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Condition Measurement
No. Parameter Phase ref. Time ref. unit
0 Test number - - - 6.1 6.2
1 Date - - yyyy.mm.dd 20_212608 20_212é08
2 Time (start of test) - - hh:mm:ss 09:81:0 09:81 0
3 Fault type (phase) - - 3 phase | 3 phase
4 | setting voltage depth hg’jrt;’l - o.U. 120 | 120
Gﬁ{}gra' 5 | Setting dip duration - ms 5000 | 5000
' 6 Point of fault entry Total - s 9.99303 | 9.99303
7 Point of fault Total _ s 15.0136 | 15.0136
clearance 3 3
Fault duration in
8 empty load test Total -- ms 5072 5072
10 in empty load test Pos. £1-10s to t1 p.u. 1.001 1.001
Lineto
11 Voltage neutral t1-100s to t1 p.u. 1.003 1.002
11-500ms to
12 Current Pos. £1-100ms p.u. 1.000 | 0.301
Before dip 13 . Total 1.001 0.301
<t1 12 Active power Pos. t1-10s to t1 p.u. 1003 0307
15 . Total 0.011 0.004
16 Reactive power Pos. t1-10s to t1 p.u. 0.010 0.004
17 Cosg - t1-10s to t1 - 0.999 0.999
Lineto t1+100ms to
18 Voltage neutral £2-20ms p.u. 1.202 1.202
19 Phase 1 0.030 0.054
20 Line current Phase 2 t1+60ms p.u. 0.088 0.062
During dip 21 Phase 3 0.070 0.036
t1tot2 22 Phase 1 0.045 0.049
23 Line current Phase 2 t1+100ms p.u. 0.053 0.052
24 Phase 3 0.048 0.047
25 . Total t1+100ms to 0.054 0.017
26 Active power Pos. t2-20ms p-u. 0.058 | 0.017
Lineto t2+3sto
27 Voltage neutral 2+10s p.u. 1.003 1.002
28 . Total t2+3s to 0.995 0.300
29 Active power Pos. t2+10s p-u. 0.997 | 0.299
30 | Actie e o Pos. - s 0.438 | 0.146
After di
s 31 Reactive cower Total t2+3s to ] NA | NA
32 P Pos. t2+10s p-u. N/A N/A
Reactive power
33 rising time Pos. -- S N/A N/A
PGU does not
34 | disconnect from grid - 12 to t2+60s Yes /No Yes Yes
till 60s after fault
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Prifbericht-Nr.:

Test report no.: CN224DKW 001 Attachment 1

Test No. 6.3 idle test

o T

[T,

AD0.00.000 400

U_.N] @ U] ]

Time [] 9,56446 01500811 501355
LN 5896187 -341.2845 -282.3227
SAuU2 V] -250.3212 3021183 55r.a395
AUz ) 3068360 30.33396 -276.0520
@A 10 [A] -1.237512 638604 LET6LIG
CLRTTY] 78T 0448345 -0.334501
@A 102 [A] 0.425100 -L117488 -1542565
B UI_tRMSEZPOWER/0 [V] 2303167 2153400 4502530
UZ_RMSEPOWER/O V) PDAZET 240.4433 1001653
S U3_tRMS@POWER 0 V] 230.2500 240.2623 1001236
@ U_fundRAMS_SYM+@POWER0 [V] 2303311 2516289 2179781
U_fundRMS_S¥YM-@POWER/0 [V] 0055218 2143427 2143905

Test No. 6.3 with PGU
Before dip

A B Delta

Time [s] 0:25.50954 0:27.81685 200732
SAl /UL V] 73.97438 -346.0032 -420.0676
BA U2 V] 2379134 39.03866 -198.8747
Al1/Uz V] -312.1329 307.3013 619.4342
S A 1/11 [A] 52,58334 -83.87590 -136.4502
WAL1fI2 [A] 1722792 14.53519 -157.7441
S A 112 [A] -225.0369 68.93123 203.9681
@ U1_tRMS@POWER/0 [V] 230.8778 230.8370 -0.040863
U2_tRMS@POWER/0 [V] 230.5846 2305801 -5.508=-3
B U3_tRMS@POWER/0 [V] 230.8108 230.8402 0.029434
®I11_tRMS@POWER/0 [A] 166.8403 167.0867 0.248414
B12_tRMS@POWER/0 [A] 166.1668 1664003 0.242462
®12_tRMS@POWER/0 [A] 166.3994 166.7206 0.321152
@ P_t@POWER/0 [W] 1152370 1154217 154,6484
8 Q_t@POWER/0 [var] 1237.606 1186.123 -51,48389
@ PF_t@POWER/0 [1 0.999942 0.999947 482826
B U_fundRMS_SYM+@POWER/0 [V] 2307369 230.7513 -5.569e-3

During dip
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AT [T,
A

[t

|

Time [s]

SA /UL V]
SAI1/U2 V]
Al1fua V]
@ AI1/11 [A]
SA1f12 [A]
@ AI1/13 [A]
@ U1_tRMS@POWER/0 [V]
U2_tRMS@POWER/0 [V]
B U3_tRMS@POWER/0 [V]
@ 11_tRMS@POWER/0 [A]
W 12_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/0 [1
B U_fundRMS_SYM+@POWER/0 [V]

27.81532

-384.1610
1845482

-58.70343

35.81274

2305891

167.0867

166.7206

1154217

1186.123

0999947
230.7513

-5.556822
-6.666303
12.35151
275.4811
240.2174
2404808
8324073
8.160434
8.459362
6051.085
1716.667
0.962035
251.4420

Delta
5.00402

293.6812
-410.1451
1152737
53.14660
-20.49023
-23.46122
4464413
9628372
9.640625
-158,7626
-158.2399
-158.2612
-109370.6
530.5449
-0.037912
2069063

Time [s]

SA UL V]
BA Uz V]
Al /U3 V]
@A 111 [A]
BALL12[A]
A 1/13 [A]
®U1_tRMS@POWER/o0 [V]
U2_tRMS@POWER/0 [V]
1 U3_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
®13_tRMS@POWER/0 [A]
O P_t@POWER/0 [W]
0 Q_t@POWER/0 [var]
@ PF_t@POWER/0 [1
B U_fundRMS_SYM+@POWER/0 [V]

8.510057
6036.799
1692.752
0.962863
50,7167

After dip

1706.917

251.4410

Delta
4.82059

-22.73369
-54,60596
T6.83230
-1.299739
-1.855612
3.070355
0.384349
0696045
0.588806
-0.064084
0105474
-0,050426
10.12451
14.16504
-4.700=-4
0.724319
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Test Plan

Time [s] 0:32.52288 0:33.26771 044484
SAl /UL V] 248.2901 218.2930 -29.99711
BA U2 V] -306.8464 102.1667 409.0131
Al1/Uz V] SE.36082 -319.8202 -378.1810
S A 1/11 [A] 1101101 154.9578 143.9768
WAL1fI2 [A] ~14.68421 73.23838 £7.93259
S A 112 [A] 3.528357 <228.0125 -231.5408
@ U1_tRMS@POWER/0 [V] 275.2034 23111 -44.08623
U2_tRMS@POWER/0 [V] 240.3971 230.8596 -9.537460
© U3_tRMS@POWER/0 [V] 240.6124 231.1140 -9.498383
®I11_tRMS@POWER/0 [A] 8.336161 166.4604 1581332
W 12_tRMS@POWER/0 [A] £.108081 165.6622 157.5541
®12_tRMS@POWER/0 [A] 8481449 166.0262 157.5448
@ P_t@POWER/0 [W] 6042.926 1150816 109038.7
8 Q_t@POWER/0 [var] 1724.007 1359.057 -364,9508
@ PF_t@POWER/o [1 0.961631 0.999930 0.035300
®U_fundRMS_SYM+@POWER/o [V] 2514668 231.0259 -20.44030

Time (3] :35.81848 0:42.84854 7.02907
SA UL V] -56.41151 126.5788 1829903
SAI1U2 V] -249.6462 197.0165 2466627
AUz V] 306.5653 -323.8239 -630.3593
@A 111 [A] -39.85715 89.51431 1296715
WALL12[A] -180.8553 143.6523 324,5076
A 1/13 [A] 2208852 -233.5551 -454,4403
B U1_tRMS@POWER/0 [V] 230.8514 230.8775 0.026169
U2_tRMS@POWER/0 [V] 230,5813 230.5613 1526e-5
@ U3_tRMS@POWER/0 [V] 230.8108 230.8321 0.021240
@11_tRMS@POWER/0 [A] 1664649 166.5640 0.099121
0 12_tRMS@POWER/a [A] 185.7424 165.8022 0.059845
®12_tRMS@POWER/0 [A] 165.9582 166.1502 0.201004
@ P_t@POWER/0 [W] 1149413 115035.5 94,15625
8 Q_t@POWER/0 [var] 1465772 11589.861 -275.9110
@ PF_t@POWER/o [1 0.999919 0.999047 278425
B U_fundRMS_SYM+@POWER/0 [V] 2307437 230.7593 0.015625
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Test No. 6.4 idle test

iy [ ' :
mmm“mmnwwmwuuuuww FUHTHTHHHHHET 0010 00030000000000 05— e e
R e

[T,

U_.N] @ U] ]
£.000 4D

Time [z] 999446 T:15.00811 501355
S UL V] -58.96187 3412845 -282.3227
LL RN -250.3212 3021183 5524395

AUz ) 3068360 30.33396 -276.0520
@A 10 [A] -1.237512 0638604 LET6LIG
@A [A] 0782847 0448345 -0.334501
@A 102 [A] 0.425100 -L117488 -1542565
@ U1_tRMS@POWER/0 [V] 303167 2753400 4502530

UZ_RMSEPOWER/O V) 2304267 2404433 1001653
S U3_tRMS@POWER 0 V] 230.2500 240.2623 1001236
@ U_fundRMS_SYM+@POWER/0 [V] 2303311 2516289 2129781

U_fundRMS_S¥YM-@POWER/0 [V] 0.055219 2043427 2143905

Test No. 6.4 with PGU
Before dip

.
.
.
.
.
»
.
B

A B Delta

Time [s] 04712068 0:49.13378 201310

SAl /UL V] -121.8410 319.6688 441,5097

BA U2 V] 3222547 -214,9935 -537.2482

Al1/Uz V] -200.6576 -105.8636 94.79404

S A 1/11 [A] -26.98553 69.92817 96.91370

WAL1fI2 [A] 59.54587 -46.32402 -115,8609

B A 113 [A] -42.92012 -23.70393 19.21618

@ U1_tRMS@POWER/0 [V] 230.5422 230.5563 0.014114

U2_tRMS@POWER/0 [V] 2303047 230.3318 0027176

© U3_tRMS@POWER/0 [V] 230.5541 230.5610 69733

®I11_tRMS@POWER/0 [A] 5005975 50.08228 0,022537

B12_tRMS@POWER/0 [A] 49.95975 49.99365 0.033932

®12_tRMS@POWER/0 [A] 50.02121 50,02526 4.051=-3

@ P_t@POWER/0 [W] 34577.02 34593.06 1603516

8 Q_t@POWER/0 [var] 4085949 435.1125 2641766

@ PF_t@POWER/o [1 0.999930 0.999921 -9.23%-6

B U_fundRMS_SYM+@POWER/0 [V] 2304640 230.4801 0.016068

During dip
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Prifbericht-Nr.:
Test report no.:

0440 D 0:50.0 520 5.0 8.0 I
A B Delta
Time [s] 0:49,14647 0:54.16296 501649
SAl /UL V] ~258.9390 -301.4362 -42.49716
BA U2 V] -47.55950 259.5253 307.0848
Al1/Uz V] 301.1987 4264426 -258.5545
S A 1/11 [A] 55.69387 -15.42616 4026771
WA 112 [A] -8.790421 13.91018 23,0060
B A 113 [A] 54.98111 0.586087 -64.39412
@ U1_tRMS@POWER/0 [V] 2305563 2754875 4493121
U2_tRMS@POWER/0 [V] 230.3318 240.2242 9,892349
© U3_tRMS@POWER/0 [V] 230.5610 2404699 9.9088T5
®I11_tRMS@POWER/0 [A] 50.08228 8.350005 4172229
012_tRMS@POWER/0 [A] 49.99368 8.181350 -11.81243
®12_tRMS@POWER/0 [A] 50.02526 8543804 -41.48137
@ P_t@POWER/0 [W] 3459308 6083.917 -28504,14
8 Q_t@POWER/0 [var] 4351125 1704.370 1269.258
@ PF_t@POWER/o [1 0.999921 0.962986 -0.036935
B U_fundRMS_SYM+@POWER/0 [V] 2304801 2514413 20,6123

0460 50,0 &52.0 S ¢ ] CETH >
A B Delta

Time (3] 04026473 0:54.08127 481854
SA UL V] -386.4093 -232.7616 1538477
SAI1U2 V] 1624894 339.3460 176.8565

Al 1jUz V] 225.1563 -106.2410 -331.3973
@A 111 [A] -12.13586 -4,506231 7.629633
WAL 112 [A] 8.018852 11.67452 3655672
S Al 1/13 [A] 4.040718 -T.273436 -11.31415
B U1_tRMS@POWER/0 [V] 275.3444 275.4945 0.150116

U2_tRMS@POWER/0 [V] 240.2030 2402301 0.027100
@ U3_tRMS@POWER/0 [V] 240.5294 240.4651 -0.064301
@11_tRMS@POWER/0 [A] 8417785 8.354450 -0.053296
0 12_tRMS@POWER/0 [A] 8008846 8.191457 0.092610
®12_tRMS@POWER/0 [A] 8468520 8.542813 0074293
@ P_t@POWER/0 [W] 6074808 6090.8T1 1605494
8 Q_t@POWER/0 [var] 1669652 1710.334 40.68188
@ PF_t@POWER/o [1 0.964243 0.962763 -1.480e-3
B U_fundRMS_SYM+@POWER/0 [V] 2514060 251.4453 0.032322

After dip
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46,0 0480 [ET) 0:520 X - & ] 0560 [T > |

A B Delta

Time [s] 0:54.16112 0:54.32345 0.16233
SAl /UL V] ~186.7817 -317.3640 -130,5823
BA U2 V] 3241837 223.8424 -100,3413
Al1/Uz V] 1374762 93.90522 2313814
S A 1/11 [A] -7.315994 -69.54062 -62.22463
WA 112 [A] 1354754 51.01490 ITAETIE
B A 113 [A] -6.220937 18.65202 2487385
@ U1_tRMS@POWER/0 [V] 275.4875 230.7847 -4, 70284
U2_tRMS@POWER/0 [V] 2402242 2304712 -9.752991
© U3_tRMS@POWER/0 [V] 240.45599 230.6803 -0.789566
®I11_tRMS@POWER/0 [A] 8.350005 50.11709 4175709
012_tRMS@POWER/0 [A] 8181250 40,95533 41.77408
®12_tRMS@POWER/0 [A] 8.543594 50.12925 41.58536
@ P_t@POWER/0 [W] 60BB.917 34625.56 28536.64
8 Q_t@POWER/0 [var] 1704.370 1110.164 -594,2058
@ PF_t@POWER/o [1 0.962986 0.999486 0.036501
®U_fundRMS_SYM+@POWER/o [V] 2514413 230.6450 -20.73630

Time (3] 05722852 1:04.24382 7.01510
SA UL V] -61.73921 -324.2603 -262.5210
SAI1U2 V] -246.1355 190.0587 436,142
Al 1jUz V] 308.0404 134.5114 -173.2230
@A 111 [A] -12.51006 -T0.0B934 -57.57928
WAL 112 [A] -53.19894 40.83300 9403194
A 1/13 [A] 65.85157 29.346T1 -36.50487
B U1_tRMS@POWER/0 [V] 2305247 230.5443 0.019653
U2_tRMS@POWER/0 [V] 230.3526 2303151 -0.037450
@ U3_tRMS@POWER/0 [V] 230.5799 230.5733 -6.5TTe-3
@11_tRMS@POWER/0 [A] 49.89207 40,88474 -1.324e-3
0 12_tRMS@POWER/0 [A] 49.74155 49.77950 0.038036
®12_tRMS@POWER/0 [A] 4977205 49.79708 0,025040
@ P_t@POWER/0 [W] 3443289 34445.05 1236328
8 Q_t@POWER/0 [var] 468.8TT0 412.1036 5677344
@ PF_t@POWER/o [1 0.999907 0.999925 2.110e-5
B U_fundRMS_SYM+@POWER/0 [V] 2304828 230.4746 -8.240e-3
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Condition Measurement
No. Parameter Phase ref. Time ref. unit
0 Test number - - - 6.3 6.4
1 Date - - yyyy.mm.dd 20_212608 20_212é08
2 Time (start of test) - - hh:mm:ss 09%6:0 09%6:0
3 Fault type (phase) - - 2 phase | 2 phase
4 | setting voltage depth hg’jrt;’l - o.U. 120 | 120
Gﬁ{}gra' 5 | Setting dip duration - ms 5000 | 5000
' 6 Point of fault entry Total - s 9.99446 | 9.99446
7 Point of fault Total _ s 15.0081 | 15.0081
clearance 1 1
8 ';%“g‘t)f’fg:g‘t’gs”; Total - ms 5013.65 | 5013.65
. an
10 in empty load test Pos. £1-10s to t1 p.u. 1.001 1.001
Lineto
11 Voltage neutral t1-100s to t1 p.u. 1.003 1.002
11-500ms to
12 Current Pos. £1-100ms p.u. 1.001 0.301
Before dip 13 . Total 1.002 0.301
<t1 12 Active power Pos. t1-10s to t1 p.u. 1004 0307
15 . Total 0.011 0.004
16 Reactive power Pos. t1-10s to t1 p.u. 0.010 0.004
17 Cosg - t1-10s to t1 - 0.999 0.999
Lineto t1+100ms to
18 Voltage neutral £2-20ms p.u. 1.198 1.198
19 Phase 1 0.062 0.175
20 Line current Phase 2 t1+60ms p.u. 0.040 0.169
During dip 21 Phase 3 0.051 0.114
t1tot2 22 Phase 1 0.052 0.052
23 Line current Phase 2 t1+100ms p.u. 0.048 0.048
24 Phase 3 0.051 0.051
25 . Total t1+100ms to 0.052 0.053
26 Active power Pos. t2-20ms p-u. 0.053 | 0.053
Lineto t2+3sto
27 Voltage neutral 2+10s p.u. 1.003 1.002
28 . Total t2+3s to 0.999 0.299
29 Active power Pos. t2+10s p-u. 1.000 | 0.300
30 | Actie e o Pos. - s 0.445 | 0.162
After di
s 31 Reactive cower Total t2+3s to ] NA | NA
32 P Pos. t2+10s p-u. N/A N/A
Reactive power
33 rising time Pos. -- S N/A N/A
PGU does not
34 | disconnect from grid - 12 to t2+60s Yes /No Yes Yes
till 60s after fault
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Test No. 7.1 idle test

[T,

U_.N] @ U] .
0

0.000 400.00.000 &

A B Della
Time [] 959405 11000521 10001116
SN ULV 3437305 344631 -378.8362
|AUL V] 2981004 2979179 5860203
LEEN] 2629771 4650855 -216.4686
@A 101 [A] “LOGTTSY 0478268 1536012
CLRT AT DLA1188T 0.710183 0302196
@A 112 [A] OUELE00E -1.217365 -LB34IT3
B UI_tRMSEZPOWER/0 [V] 230,256 2643449 3411835
UZ_RMSEPOWER/0 V) 2304647 2644821 3401735
S U3_tRMS@POWER/0 V] 230.2802 2642087 3401350
@ U_fundRMS_SYM+@POWER [V] 2303233 264.3735 3405020
U_fundRMS_S¥YM-@POWER/0 [V] 0130096 0072552 -0.057563

Test No. 7.1 with PGU
Before dip

¥
[}

e
e o e R s |
e e e e s BB S

Time [s] 7.8696 9.8654 19858
SAl /UL V] -326.4938 -93.78386 232,7099
BA U2 V] 158.6921 317.5516 158,8595
Al1fUz V] 167.7733 -223.8410 -391.6142
S A 1/11 [A] -237.0029 -68.20362 167.7992
WAL1fI2 [A] 113.6599 230.2470 116.5872
B 113 [A] 123.2965 -161.2156 2845122
@ U1_tRMS@POWER/0 [V] 230.83%9 230.8241 -0.015808
U2_tRMS@POWER/0 [V] 2309351 230.9301 60273
S U2_tRMS@POWER/0 [V] 2307732 230.8040 0.030777
®I11_tRMS@POWER/0 [A] 167.2811 167.2835 24413
B12_tRMS@POWER/0 [A] 1676432 167.6658 0.022568
®12_tRMS@POWER/0 [A] 1680804 168.0333 -0.047119
@ P_t@POWER/0 [W] 1161132 116108.6 -4.523438
®Q_t@POWER/0 [var] 1111618 1206.059 9444128
@ PF_t@POWER/o [1 0.999954 0.999946 -8.106=-6
B U_fundRMS_SYM+@POWER/0 [V] 230.8465 230.684895 2.930e-3

During dip
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Time [s]

SA /UL V]
SAI1/U2 V]
Al1fua V]
S AI1/11 [A]
SAI112[A]
@ AI1/13 [A]
@ U1_tRMS@POWER/0 [V]
U2_tRMS@POWER/0 [V]
S U2_tRMS@POWER/0 [V]
@ 11_tRMS@POWER/0 [A]
012_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/o [1
B U_fundRMS_SYM+@POWER/0 [V]

9.9924 1:10.0056
-232.7550 -321.9533
133.7674 326.5143
368.9020 -0.976324
134.0801 -178.9789
~TR.T2165 178.7028
211.9688 0.297904
230.8006 264.7973
230.9455 264.9569
230.7832 2646924
167.3175 145.7107
1676985 1459511
168.0045 146.1364
1161335 115928.0
1182214 1341.690
0.999947 0.999933
2308398 264.8130

-369.8T83
-44 89887
257.4245
-211.6709
33.9966T
3401137
33.90923
-21.60681
2174739
-21,95808
2054844
149.4761
-1431e5
3397318

TW
T e
P —_—_—

Time [s]
SA UL V]
B AUz V]
AUz V]
@A 111 [A]
SA1/12 [A]
A 1/13 [A]
®U1_tRMS@POWER/o0 [V]
U2_tRMS@POWER/0 [V]
© U3_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
©12_tRMS@POWER/0 [A]
®13_tRMS@POWER/0 [A]
© P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/0 [1
B U_fundRMS_SYM+@POWER/0 [V]

A B
0:11.5817 1:09.1411
2833047 1416762
T2.98613 2294257
-354.0120 -370.9502
1585704 TT.37B64
3745198 127.2622
-195.1853 ~204.8005
264.8440 264.8105
264.9335 264.9113
264.7326 264.7399
1457919 1456855
1459682 146.0273
1461925 146.1421
1159789 115848.3
1275303 1306.023
0.999940 0.999937
2648342 264.8181
After dip

Delta
0:57.5504

-141,6285
156.4396
-16.93821
-81.19178
B9.81026
-9.615183
-0.033539
-0.022217
7.263e-3
-0.096375
0.059067
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Test Plan

1000 1050 F 5] 1150 [ |

A B Delta

Time [s] 1:09.9891 1:10.1050 0.1159
SAl /UL V] -316.6285 ~245.0609 156754
BA U2 V] 2187109 308.3646 30,2357
Al1fUz V] 3306472 -61.95689 -392.6041
S A 111 [A] -175.1338 -199.4767 -24.34290
WA 112 [A] -6.874681 213.6071 220.4818
B 113 [A] 182.2803 -13.91804 -196,1964
@ U1_tRMS@POWER/0 [V] 264.7965 230.1326 -34.66432
U2_tRMS@POWER/0 [V] 264.9597 230.2006 -34,56010
©U3_tRMS@POWER/0 [V] 264.6985 2299715 -34.72705
®I11_tRMS@POWER/0 [A] 145.7266 171.6851 2595848
012_tRMS@POWER/0 [A] 1459838 171.2851 2530147
®12_tRMS@POWER/0 [A] 146.1840 172.0102 2582623
@ P_t@POWER/0 [W] 1158548 1158%6.2 -58.64844
®Q_t@POWER/0 [var] 1325618 24774.96 2344934
@ PF_t@POWER/o [1 0.999935 0.977906 -0.022029
B U_fundRMS_SYM+@POWER/0 [V] 264.8152 230.1301 -34,68581

Time (3] 1128676 1:19.9377 7.0701
SA UL V] -324.6935 319.3150 54,0084
SAI1/U2 V] 134.3598 -100.3239 -234.6838
Al 1jUz V] 190.3131 -218.5180 -408.8311
@A 111 [A] -232.9534 229.7803 462.7397
WAL 112 [A] 92.27884 -T1.93709 -164.2159
A 1/13 [A] 140,647 -157.8398 -298.5345
@ U1_tRMS@POWER/0 [V] 230.7677 230.8328 0.065094
U2_tRMS@POWER/0 [V] 2309133 230.9565 0.043198
@ U3_tRMS@POWER/0 [V] 230.7557 230.7287 -0.026962
@11_tRMS@POWER/0 [A] 166.5350 166.6600 0.123947
®12_tRMS@POWER/0 [A] 166.8292 166.9733 0.144058
®12_tRMS@POWER/0 [A] 167.2221 167.3467 0124573
@ P_t@POWER/0 [W] 1155183 115841.2 1228828
8 Q_t@POWER/0 [var] 2324430 1038.712 -1285.718
@ PF_t@POWER/0 [1 0.999798 0.999960 L6204
B U_fundRMS_SYM+@POWER/0 [V] 230.8091 230.8359 002674
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Test No. 7.2 idle test

[T,

U_.N] @ U] ]
0,000 40 &

A B
Time [5] 9.99405 L1noosz1
SN ULV 3437305 -344.4631
SAUL V] 81004 2978179
LETTEY ) 229771 A6.50855
@A [A] ~LO5TT44 0478268
.12 A 0411987 0714183
@A 102 [A] 0.516908 -1.217365
@ U1_tRMS@POWER/0 [V] 230225 20643449
U2_tRMSEPOWER/O [V] 2304647 2644821
#U3_tRMS@POWER/0 V] 2302502 ZATTH
@ U_fundRMS_SYM+@POWER/O [V] 230.3233 264.3735
U_fundRMS_SYM-@POWER/ [V] 0130106 072582

Test No. 7.2 with PGU
Before dip

[}

e
e
e

.
.
.
.
.
»
.
L]
A B
Time [s] 7.95723 9.95304
SAl /UL V] 236.4233 -152.2160
BA U2 V] -312.9027 -173.8157
Al1/Uz V] 7615900 3254440
S A 1/11 [A] 3541303 2144659
WAL1fI2 [A] -46.23747 25,73264
B A 113 [A] 10.73062 47.12083
@ U1_tRMS@POWER/0 [V] 2304500 230.4493
U2_tRMS@POWER/0 [V] 230.5500 230.5465
© U3_tRMS@POWER/0 [V] 230.3885 230.3674
®I11_tRMS@POWER/0 [A] 33183682 3317777
B12_tRMS@POWER/0 [A] 33.21078 3327899
®12_tRMS@POWER/0 [A] 33.25291 33.30459
@ P_t@POWER/0 [W] 2296154 22986.74
® Q_t@POWER[0D [var] 3984339 £16.2968
@ PF_t@POWER/o [1 0.999849 0.999836
B U_fundRMS_SYM+@POWER/0 [V] 2304610 2304526

Delta

139.0870

2492850

-56.85962

36.39031

-3510e-3

During dip
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D 015 030 045 100 D 115 [ ]
A B Delta

Time [s] 9.99438 1:10.00066 1:00.00628
SAl /UL V] ~29.97041 198.0195 277.9899
BA U2 V] -303.5004 176.5776 4B0.0780

Al1/Uz V] 334.8158 -373.7233 -708.5391
S A 111 [A] -13.08477 21.23261 3431738
WA 112 [A] +11.19101 19.91308 3110409
S A 112 [A] 24.50049 -41.05211 6564260
@ U1_tRMS@POWER/0 [V] 2304489 264.45T0 24,00807

U2_tRMS@POWER/0 [V] 230,5454 2645009 3405447
© U3_tRMS@POWER/0 [V] 230.3848 2644203 34.08557
®I11_tRMS@POWER/0 [A] 3317775 28.87746 4300293
012_tRMS@POWER/0 [A] 3322657 28.88175 -4.344534
®12_tRMS@POWER/0 [A] 33.26485 2894184 -4.322807
@ P_t@POWER/0 [W] 2296532 22926.58 -38.74805
8 Q_t@POWER/0 [var] 411.8385 487.8681 76,02966
@ PF_t@POWER/o [1 0.999839 0.999774 -6.557e-5
B U_fundRMS_SYM+@POWER/0 [V] 2304513 264.4810 34.03375

'W
e
.

A B Delta

Time (3] 0:10.12241 1:09.67584 0:59.55343
SA UL V] 233.5086 328.2547 9474612
SAI1U2 V] 138.0472 -319.1057 -457.1510

Al 1jUz V] -362.6318 -11.10864 358.5232
@A 111 [A] 26.08431 3546036 9.376050
WAL 112 [A] 13.60548 -34.27T696 -47.88244
A 1/13 [A] -39.66916 -1.058817 38,61034
B U1_tRMS@POWER/0 [V] 2644322 264.4358 3,632e-3

U2_tRMS@POWER/0 [V] 264.4830 264.5927 0.104645
@ U3_tRMS@POWER/0 [V] 2643717 264.4308 0.059021
@11_tRMS@POWER/0 [A] 28.82138 28.72420 -0.09T18T
0 12_tRMS@POWER/0 [A] 28.87807 28.70623 -0.081839
®12_tRMS@POWER/0 [A] 2801901 28.62027 -0.289738
@ P_t@POWER/0 [W] 2288421 22T19.24 -104,9688
8 Q_t@POWER/0 [var] 965.5944 531.2617 -434,3327
@ PF_t@POWER/o [1 0.999111 0.999728 61714
B U_fundRMS_SYM+@POWER/0 [V] 264.4293 264.4850 0055756

After dip
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1040 106.0

Time [s]

SA /UL V]
BA U2 V]
Al1fua V]
S A 1/11 [A]
SAI112[A]
B A 113 [A]
@ U1_tRMS@POWER/0 [V]
U2_tRMS@POWER/0 [V]
S U2_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
012_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/o [1
B U_fundRMS_SYM+@POWER/0 [V]

1080 J.ﬂ 1120
A B
1:10.00553 1:10.04570
-310.8800 -281.7378
3354266 282.2414
-23.38433 3917933
-34.31583 ~40.74621
365774 36.30614
-2.029657 3.125429
264.45T0 230.4011
264.5999 230.8000
264.4203 230.5832
2887746 35.18704
2838175 3464029
2894184 3496143
2292658 24133.39
4878681 1214.838
0.999774 0.998735
2644310 230.5851

1140

1160 [ |

Time [s]

SA UL V]
BA Uz V]
AUz V]
@A 111 [A]
SA1/12 [A]
A 1/13 [A]
®U1_tRMS@POWER/o0 [V]
U2_tRMS@POWER/0 [V]
© U3_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
©12_tRMS@POWER/0 [A]
®13_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
0 Q_t@POWER/0 [var]
@ PF_t@POWER/o [1
B U_fundRMS_SYM+@POWER/0 [V]

A B
1:12.98516 1:19.98685
-253.3219 -325.1586

3040769 180.9948
-50.05551 144.7928
-3T.04214 -47.19770
43.650831 26.26121
-6.452442 20.58310
230.4405 230.4389
2305359 230.5399
230.3888 230.3852
3317471 33.08810
3321971 33.19108
33.28030 33.17018
22967.09 22918.86
398.2930 286.5455
0.999850 0.999922
2304533 230.4529

2743554

4.028e-3
-3.616e-3
-0.085617
-0.028625
-0,101116
-48.23242
-111.7475

T.2182-5
-3.967=4
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Condition Measurement
No. Parameter Phase ref. Time ref. unit
0 Test number - - - 7.1 7.2
1 Date - - yyyy.mm.dd 20_212608 20_212é08
2 Time (start of test) - - hh:mm:ss 09:33:4 09:23:4
3 Fault type (phase) - - 3 phase | 3 phase
4 | setting voltage depth hg’jrt;’l - o.U. 115 | 115
Gﬁ{}g_ra' 5 | Setting dip duration - ms 60000 | 60000
6 Point of fault entry Total - s 9.99405 | 9.99405
7 Point of fault Total _ s 70.0052 | 70.0052
clearance 1 1
Fault duration in
8 empty load test Total -- ms 60011 60011
10 in empty load test Pos. £1-10s to t1 p.u. 1.001 1.001
Lineto
11 Voltage neutral t1-100s to t1 p.u. 1.003 1.002
11-500ms to
12 Current Pos. £1-100ms p.u. 1.010 | 0.201
Before dip 13 . Total 1.010 0.200
<t1 12 Active power Pos. t1-10s to t1 p.u. 17070 0200
15 . Total 0.010 0.003
16 Reactive power Pos. t1-10s to t1 p.u. 0.010 0.004
17 Cosg - t1-10s to t1 - 0.999 0.999
Lineto t1+100ms to
18 Voltage neutral £2-20ms p.u. 1.151 1.150
19 Phase 1 0.723 0.177
20 Line current Phase 2 t1+60ms p.u. 0.588 0.180
During dip 21 Phase 3 0.722 0.180
t1tot2 22 Phase 1 0.913 0.183
23 Line current Phase 2 t1+100ms p.u. 0.943 0.174
24 Phase 3 0.913 0.175
25 . Total t1+100ms to 1.009 0.198
26 Active power Pos. t2-20ms p-u. 7008 | 0.199
Lineto t2+3sto
27 Voltage neutral 2+10s p.u. 1.003 1.002
28 . Total t2+3s to 1.005 0.200
29 Active power Pos. t2+10s p-u. 1.006 | 0.199
30 | Actie il Pos. - s 0.116 | 0.040
After di
s 31 Reactive cower Total t2+3s to ] NA | NA
32 P Pos. t2+10s p-u. N/A N/A
Reactive power
33 rising time Pos. -- S N/A N/A
PGU does not
34 | disconnect from grid - 12 to t2+60s Yes /No Yes Yes
till 60s after fault
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Test No. 7.3 idle test

3
E
=
g
.
5
e e e e S T s RS Seoe s, it Nttt s
Lk | R R I B S S S S B
®E
1 ) N N A S B
[ 1 [4 ] 115 1% L3
A B Della
Time [5] 9.9903 Lin.0242 100.0340
SM ULV 299.2685 -1L23405 -310,5025
SAuU2 V] -261.0181 -dTE.T551 -15.73706
RN 3810048 267.0025 3251009
@A LA 0420028 ~LDSTH9E “0.64T068
A1 (4] -0.658393 0.565887 130070
@A 12 A L051426 0AGTESE -0.583768
B UI_tRMS@POWER 0 [V] 2303551 2642602 33.90504
U2_LRMS@EPOWER/0 [V] 2304146 2304728 9,058136
@ U3_tRMSEPOWER/o [V] 30273 239.2046 2.077209
@ U_fundRMS_SYM+@POWERD [V] 230.3380 2472008 1696390
U_fundRMS_SYM-@POWER/0 [V] 0018995 1805163 1803264

Test No. 7.3 with PGU
Before dip

¥
[}

O
e o s O |
O e e e S

o

.
.
.
.
.
»
.
B
A B Delta
Time [s] 7.2062 9.8856 19793
SAl /UL V] -173.3365 -115.8338 5750275
BA U2 V] 326.4625 322.1734 -4,289150
Al1/Uz V] -152.4406 -206.0349 -53,59435
S A 1/11 [A] -125.773% -85.07252 40.70139
WAL1fI2 [A] 235.9990 233.7814 -2.217651
S A 112 [A] -110.1556 -148.6110 -38.45537
@ U1_tRMS@POWER/0 [V] 230.8348 230.8054 -0.029419
U2_tRMS@POWER/0 [V] 230,959 230.9522 738523
© U3_tRMS@POWER/0 [V] 230.7582 230.7316 -0.027649
®I11_tRMS@POWER/0 [A] 166.9750 167.2158 0.240784
B12_tRMS@POWER/0 [A] 167.3450 167.5566 0.211609
®12_tRMS@POWER/0 [A] 167.7526 167.9460 0.193420
@ P_t@POWER/0 [W] 1158993 116036.2 1368516
® Q_t@POWER[0D [var] 1045.852 1194712 1483600
@ PF_t@POWER/o [1 0.999959 0.999947 -l.2282-5
®U_fundRMS_SYM+@POWER/o [V] 2308481 230.8265 -0.021561

During dip
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Time [s]

SA /UL V]
BA U2 V]
Al1fua V]
S A 1/11 [A]
SAI112[A]
B A 113 [A]
@ U1_tRMS@POWER/0 [V]
U2_tRMS@POWER/0 [V]
S U2_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
012_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/o [1
B U_fundRMS_SYM+@POWER/0 [V]

230.8191

Time [s]
SA UL V]
BA Uz V]
AUz V]
@A 111 [A]
SA1/12 [A]
A 1/13 [A]
®U1_tRMS@POWER/o0 [V]
U2_tRMS@POWER/0 [V]
© U3_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
©12_tRMS@POWER/0 [A]
®13_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
0 Q_t@POWER/0 [var]
@ PF_t@POWER/o [1
B U_fundRMS_SYM+@POWER/0 [V]

170.0536
109636.0
62198.39

2474415

After dip

1:09.8162
3534610
-271.3933
-88.49168
210.8116
-43.14590

239.9072

247.7774

0.336548
0.345657
0.294342
-13.30490
-12.62762
-16.01271
5995,000
-55515.23
0.128555
0.335207
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Time [s]

SA /UL V]
BA U2 V]
Al1fua V]
S A 1/11 [A]
SAI112[A]
B A 113 [A]
@ U1_tRMS@POWER/0 [V]
U2_tRMS@POWER/0 [V]
S U2_tRMS@POWER/0 [V]
®11_tRMS@POWER/0 [A]
012_tRMS@POWER/0 [A]
®12_tRMS@POWER/0 [A]
@ P_t@POWER/0 [W]
8 Q_t@POWER/0 [var]
@ PF_t@POWER/o [1
B U_fundRMS_SYM+@POWER/0 [V]

1100135 110.1227
1246657 ~42.54675
324.4550 304.6945
1989644 =261.4T96
89.14495 99.52844
-223.9689 160.4302
134.8566 -258.6841
2646531 233.2827
2309865 233.4147
239.8074 2328725
155.3431 180.2783
1568570 181.21M1
1539925 181.6394
1154888 1110207
6719.512 60954.72
0.998312 0876571
2477712 233.1861

w00 w15 o 045 m D= D F= - |

A B Delta

Time (3] 1129284 1:19.9807 7.0623
SA UL V] -301.6451 -109.7615 191,8836
SAI1U2 V] 43.56528 -210.1283 -253.6936
Al 1jUz V] 257.9954 319.5925 6159711
@A 111 [A] -255.7902 -120.3179 1354723
WAL 112 [A] 157.6077 -121.0586 -278.6663
S Al 1/13 [A] 98.03963 2415116 1434720
B U1_tRMS@POWER/0 [V] 2308276 2299172 -0.910461
U2_tRMS@POWER/0 [V] 230.9930 229.9326 -1.060394
@ U3_tRMS@POWER/0 [V] 230.8084 229.6327 -1175674
@11_tRMS@POWER/0 [A] 182,5314 16,8475 1268388
®12_tRMS@POWER/0 [A] 183.4004 171.4503 -11.84110
®12_tRMS@POWER/0 [A] 183.9372 172.1416 -11.79562
@ P_t@POWER/0 [W] 1101922 1152784 5086234
8 Q_t@POWER/0 [var] 6304311 25217.06 -37T826.05
@ PF_t@POWER/o [1 0.867985 0.976900 0.108916
B U_fundRMS_SYM+@POWER/0 [V] 2308727 229.8236 -1049133
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53

Test No. 7.4 idle test

[T,

U_.N] @ U] ]
£.000 4D &

Time [] 95903 1100242 1:00.0340
SN ULV 2992685 -1L23405 -310.5025
SAuU2 V] -261.0181 2767551 -15.73706

AUz ) -38.10048 287.0925 3251909
@A 10 [A] 0420525 -LDGTHE “0B4T06S
CLRTTY] -DESEIAT 0565887 1224979
@A 102 [A] 1051426 DA5TESS -0.583765
B UI_tRMSEZPOWER/0 [V] 2303551 2642602 33.90504

UZ_RMSEPOWER/O V) 2304146 2394728 2.058136
S U3_tRMS@POWER 0 V] 20173 2392945 2077209
@ U_fundRAMS_SYM+@POWER0 [V] 2305289 2472008 1686390

U_fundRMS_S¥YM-@POWER/0 [V] 0018935 1805163 18.03264

Test No. 7.4 with PGU
Before dip

Time [s] 7.91006 9.92755 201749
SAl /UL V] -111.7106 292.1677 -1B0.4571
BA U2 V] -209.4550 20.01357 2294686
Al1/Uz V] 3209102 2705786 -50.33160
S A 1/11 [A] -15.5845% -42.78851 27.20392
WAL1fI2 [A] -31.07846 2.526879 33,60534
B A 113 [A] 4574005 30.98637 -6.753683
@ U1_tRMS@POWER/0 [V] 230.4244 230.4261 1.740e-3
U2_tRMS@POWER/0 [V] 230,5430 230.5251 -0.017929
© U3_tRMS@POWER/0 [V] 230.3783 2303673 -0.011063
®I11_tRMS@POWER/0 [A] 3326171 33.25313 85873
B12_tRMS@POWER/0 [A] 33.35068 3328025 -0.070431
®12_tRMS@POWER/0 [A] 33.31862 33.38071 0.064083
@ P_t@POWER/0 [W] 2302483 23021.04 -3.7948922
® Q_t@POWER[0D [var] 4111052 3780746 -33.03058
@ PF_t@POWER/o [1 0.999341 0.999865 245685
B U_fundRMS_SYM+@POWER/0 [V] 2304468 2304377 -9.094e-3

During dip
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Time [s] 9.38863 1:10.02242
SAl /UL V] ~226.0847 ~292.7106
BA U2 V] -91.76875 2TLA9TT

Al1/Uz V] 316.5407 2657652
S A 1/11 [A] -32.79805 4607928
WA 112 [A] -13.91220 3861773
B A 113 [A] 47.00125 7.982483
@ U1_tRMS@POWER/0 [V] 230.3990 264.3749

U2_tRMS@POWER/0 [V] 230,5556 2305849
S U2_tRMS@POWER/0 [V] 230.3694 239.3882
®I11_tRMS@POWER/0 [A] 3320615 30.97024
12_tRMS@POWER/0 [A] 3331534 31362352
®12_tRMS@POWER/0 [A] 3339322 30.38664
@ P_t@POWER/0 [W] 2304197 2290546
® Q_t@POWER[0D [var] 3865778 1459.913
® PF_t@POWER/0 [1 0.999859 0.597975
®U_fundRMS_SYM+@POWER/o [V] 2304395 247.4054

-39.01875

9029312

Time (3] 0:10.23042 10947263
SA UL V] -72.99018 343.5650
SAI1U2 V] -237.6359 -284.6220

Al 1jUz V] 3112824 -66.97365
@A 111 [A] 3455317 4249025
WAI1/12 [A] -62.69575 -35.30634
A 1/13 [A] 28.22554 -6.,172419
B U1_tRMS@POWER/0 [V] 263.1584 264,4850

U2_tRMS@POWER/0 [V] 238.3611 239.5683
@ U3_tRMS@POWER/0 [V] 238.3327 239,3919
@11_tRMS@POWER/0 [A] 43.84T15 30.92608
0 12_tRMS@POWER/0 [A] 44.26197 3119189
®12_tRMS@POWER/0 [A] 4342157 30.31813
@ P_t@POWER/0 [W] 2262286 2288434
8 Q_t@POWER/0 [var] 2324695 1445.516
@ PF_t@POWER/o [1 0.697422 0.998007
B U_fundRMS_SYM+@POWER/0 [V] 246.2337 2474341

After dip
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Test Plan

Time [s] 1:10.00920 1:10.10311 0.09391
SAl /UL V] 4365754 -317.7881 3614457
BA U2 V] -299.4168 225.7188 535,1355
Al1/Uz V] 259.3610 9184313 -167.5179
S A 1/11 [A] 5404830 -34.T06T1 4011154
WA 112 [A] -41.18586 64.58319 105.7690
B A 113 [A] 35,63859 -30.22802 -B5.866TL
@ U1_tRMS@POWER/0 [V] 264.3749 2310161 -33,35886
U2_tRMS@POWER/0 [V] 239.5849 2311407 8444214
© U3_tRMS@POWER/0 [V] 239.3880 230.8708 -8.517385
®I11_tRMS@POWER/0 [A] 30.97024 37.76089 6.790648
012_tRMS@POWER/0 [A] 3126232 36.70574 5443423
®12_tRMS@POWER/0 [A] 30.38564 36.17255 5.785910
@ P_t@POWER/0 [W] 290546 23363.04 457.5762
8 Q_t@POWER/0 [var] 1459.913 10364.27 904,361
@ PF_t@POWER/o [1 0.997975 0.914092 -0.083883
®U_fundRMS_SYM+@POWER/o [V] 247.4054 231.0076 -16.39777

Time (3] 1:13.01717 12006396 704679
SA UL V] 162.36500 -322.4602 -454,8202
SAI1U2 V] 163.9762 125.7985 -38.17845
Al 1jUz V] -325.6614 196.4598 5221513
@A 111 [A] 63.41458 -47.18256 -110.5971
WAL 112 [A] -16.19184 21.39425 3758610
S Al 1/13 [A] -47.27304 25.86436 7313741
B U1_tRMS@POWER/0 [V] 230.4523 229.8758 -0.5T6538
U2_tRMS@POWER/0 [V] 230.5938 229.9737 -0.620056
@ U3_tRMS@POWER/0 [V] 230.4234 229.8107 -0.612625
@11_tRMS@POWER/0 [A] 45.38914 33.46288 -12.90626
®12_tRMS@POWER/0 [A] 4542680 3361104 -12.81575
®12_tRMS@POWER/0 [A] 4647819 33.62055 -12.84863
@ P_t@POWER/0 [W] 2281592 22935.81 119,8926
8 Q_t@POWER/0 [var] 2258808 3144.755 -19443.32
@ PF_t@POWER/o [1 0.710646 0.990731 0.280085
B U_fundRMS_SYM+@POWER/0 [V] 2304887 229.8849 -0.603806
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Condition Measurement
No. Parameter Phase ref. Time ref. unit
0 Test number - - - 7.3 7.4
1 Date - - yyyy.mm.dd 20_212608 20_212é08
2 Time (start of test) - - hh:mm:ss 09:88:0 09:88:0
3 Fault type (phase) - - 2 phase | 2 phase
4 | setting voltage depth hg’jrt;’l - o.U. 115 | 115
Gﬁ{}g_ra' 5 | Setting dip duration - ms 60000 | 60000
6 Point of fault entry Total - s 9.9903 | 9.9903
7 P;E;g,:gg” Total - s 70.0242 | 70.0242
Fault duration in
8 empty load test Total -- ms 60034 | 60034
10 in empty load test Pos. £1-10s to t1 p.u. 1.001 1.001
Lineto
11 Voltage neutral t1-100s to t1 p.u. 1.003 1.002
11-500ms to
12 Current Pos. £1-100ms p.u. 1.010 | 0.201
Before dip 13 . Total 1.008 0.200
<t1 12 Active power Pos. t1-10s to t1 p.u. 7009 0200
15 . Total 0.009 0.004
16 Reactive power Pos. t1-10s to t1 p.u. 0.010 0.003
17 Cosg - t1-10s to t1 - 0.999 0.999
Lineto t1+100ms to
18 Voltage neutral £2-20ms p.u. 1.150 1.150
19 Phase 1 0.949 0.191
20 Line current Phase 2 t1+60ms p.u. 0.950 0.181
During dip 21 Phase 3 0.910 0.181
t1tot2 22 Phase 1 1.036 0.253
23 Line current Phase 2 t1+100ms p.u. 1.042 0.253
24 Phase 3 1.048 0.259
25 . Total t1+100ms to 0.953 0.197
26 Active power Pos. t2-20ms p-u. 7005 | 0.199
Lineto t2+3sto
27 Voltage neutral 2+10s p.u. 1.003 1.002
28 . Total t2+3s to 0.958 0.198
29 Active power Pos. t2+10s p-u. 1.002 | 0.199
30 | Actie e o Pos. - s 0.109 | 0.094
After di
s 31 Reactive cower Total t2+3s to ] NA | NA
32 P Pos. t2+10s p-u. N/A N/A
Reactive power
33 rising time Pos. -- S N/A N/A
PGU does not
34 | disconnect from grid - 12 to t2+60s Yes /No Yes Yes
till 60s after fault
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Model: as cover

Figure 1. Front view
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Figure 2. Left view
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Figure 3. Right view

Figure 4. Top view
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Figure 5. AC Connect view

L B,

e e e e e e b e

Figure 6. DC Connect view
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