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Licence Holder/ Applicant

Product

Trademark/ Series/ Model

Serial Number

Firmware Version

Standard

TYPE TEST APPROVAL

N0:230515-TTA

Huawei Technologies Colombia S.A.S.
Cra 682 No. 24B-10. Plaza Claro, Tower 2, 10th floor.
Bogota, Colombia.

Inversor Solar Trifasico

Tested model:

- Huawei / SUN2000 / SUN2000-185KTL-H1
Variant models (*):

- Huawei / SUN2000 / SUN2000-105KTL-H1
- Huawei / SUN2000 / SUN2000-215KTL-HO
- Huawei / SUN2000 / SUN2000-215KTL-H3
- Huawei / SUN2000 / SUN2000-330KTL-H1

671979046065 Y

Tested firmware version:

- V300R001

Variant firmware version (*):

- V100R023 (for Huawei SUN2000-330KTL-H1 model)

Comision de Regulaciéon de Energia y Gas: Resolucion No. 060
de 2019. Por la cual se hacen modificaciones y adiciones transitorias
al Reglamento de Operacion para permitir la conexion y operacion
de plantas solares fotovoltaicas y edlicas en el SIN y se dictan otras
disposiciones. Article 14. Clause 5.7 c) and d).

Comisién de Regulacion de Energiay Gas: Resolucion No. 148
de 2021. Por la cual se adiciona un Capitulo Transitorio al Anexo
General del Reglamento de Distribucién contenido en la Resolucion
CREG 070 de 1998, para permitir la conexién y operacion de plantas
solares fotovoltaicas y edlicas en el SDL con capacidad efectiva neta
0 potencia maxima declarada igual o mayor a 5 MW y se dictan otras
disposiciones. Clause: 11.2.4.

Comision de Regulacién de Energiay Gas No. 101 011 de 2022.
Por la cual se adiciona un Capitulo Transitorio al Anexo General del
Reglamento de Distribucién contenido en la Resolucion CREG 070
de 1998, para permitir la conexion y operacion de plantas solares
fotovoltaicas y edlicas en el SDL con capacidad efectiva neta o
potencia maxima declarada igual o mayor a 1 MW 'y menor a 5 MW,
y se dictan otras disposiciones. Clause: 12.2.3.

Page. 1 of 4. This document cannot be reproduced partially N° 230515-TTA
Certification Entity for Renewable Energies, S.L. c/Monturiol, 15, 28906 Getafe, Madrid, Spain. Phone: + 3434 91 061 26 14



(Cere

The above-mentioned generating unit complies the requirements of “Comisién de Regulacion de
Energia y Gas: Resolucién No. 060 de 2019. Por la cual se hacen modificaciones y adiciones
transitorias al Reglamento de Operacion para permitir la conexion y operacion de plantas solares
fotovoltaicas y edlicas en el SIN y se dictan otras disposiciones. Article 14. Clause 5.7 c) and d),
Comision de Regulaciéon de Energia y Gas: Resolucion No. 148 de 2021. Por la cual se adiciona
un Capitulo Transitorio al Anexo General del Reglamento de Distribucion contenido en la Resolucion
CREG 070 de 1998, para permitir la conexion y operacién de plantas solares fotovoltaicas y edlicas
en el SDL con capacidad efectiva neta o potencia méxima declarada igual o mayor a 5 MW y se
dictan otras disposiciones. Clause: 11.2.4. and Comision de Regulacion de Energiay Gas No. 101
011 de 2022. Por la cual se adiciona un Capitulo Transitorio al Anexo General del Reglamento de
Distribucion contenido en la Resolucion CREG 070 de 1998, para permitir la conexion y operaciéon de
plantas solares fotovoltaicas y edlicas en el SDL con capacidad efectiva neta o potencia maxima
declarada igual o mayor a 1 MW y menor a 5 MW, y se dictan otras disposiciones. Clause: 12.2.3”

Having assessed the test results in the test report N° 20994-1-TR and N° 20994-2-TR performed by
CERE, issued on 23/03/2022.

(*) CERE as a testing laboratory has not evaluated and is not responsible of the variant models and variant
firmware version above mentioned. They have been indicated by the manufacturer.

This TTA cancels and supersedes the TTAs number: 20994-1-TTA and 20994-2-TTA-E1 issued on
23/03/2022 and 01/09/2022.

Place, Date: Madrid, 11/07/2023

Alberto Martin
(Technical Director)
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Technical data

185KTL- | 105KTL- | 215KTL- | 215KTL- | 330KTL-

H1 H1 HO H3 H1
DC input
Max. Tensién (V) 1500
Max. Corriente por MPPT (A) 26 25 30 100 65
Max. Corriente de Cortocircuito por MPPT (A) 40 33 50 - 115
Rango de Tension MPPT (V) 500-1500 | 600-1500 | 500-1500 | 500-1500 | 500-1500
Tension de Entrada Nominal (V) 1080
Numero de Entradas 18 12 18 14 28
Numero de Seguidores MPPT 9 6 9 3 6
AC output
Potencia Activa Nominal (kW) 175 105 200 200 300
Max. Potencia Aparente (kVA) 185 116 215 215 330
Max. Potencia Activa (kW) 185 116 215 215 330
Tension Nominal (V) 800
Frecuencia de Red Nominal (Hz) 50/ 60
Corriente Nominal (Arms) 1263 | 758 1444 | 1444 | 2166
Rango de Ajuste de Factor de Potencia 0,8LG...0,8LD
Méax. THD <3% | <3% <3% | <1% | <1%
Rango de Ajuste del Factor k en FRT 0<k=<10
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Verification of the test report

Verification Notes Results

Priorizacién de la inyeccion de corriente reactiva de | See the following test reports: Pass

forma que alcanza un 90% del delta de cambio esperado | 20994-1-TR & 20994-2-TR

en menos de 50 ms, con una tolerancia del 20%, ante

desviaciones de tension que excedan los limites

operativos de la tensién nominal en la planta de

generacion. Los 50 ms consideran el tiempo necesario

para detectar la falla.

Limitacion del aporte de potencia reactiva adicional al | See the following test reports: Pass

100% de la corriente nominal de cada generador 20994-1-TR & 20994-2-TR

Sostenimiento del aporte de potencia reactiva adicional | See the following test reports: Pass

siempre que la tensién esté por fuera del rango normal | 20994-1-TR & 20994-2-TR

de operacion.

Sostenimiento de la potencia reactiva durante 500 ms | See the following test reports: Pass

después de la tensién entre a la banda muerta de tension | 20994-1-TR & 20994-2-TR

manteniendo un aporte adicional proporcional a la

desviaciobn de la tensiébn con respecto al valor de

referencia (1 p.u).

Si la ganancia k es configurable en cada inversor y en | See manufacturer declaration. Pass

qué rango. Debe demostrarse que al menos es | Datasheet  above (configurable

configurable entre 0 y 10. between 0 - 10)

El ajuste de la banda muerta. See the following test reports: Pass
20994-1-TR & 20994-2-TR

RECORD OF CHANGES
Version Reason of the modifications Modifications Date
0 Initial Version - 11/07/2023
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TESTING LABORATORY
Certification Entity for Renewable Energies, S.L.

NAME ..o : (CERE Testing Laboratory)

AdAreSS ..ooiiiieee e : C/ Monturiol 15. 28906. Getafe - Madrid - Espafia.
Conducted (tested) by........cccvevvrennn. . Otto Intriago

TeSt DALe ...covveeveeeveeecee e 1 28/04/2021; 12/11/2021

ISSUE Date....oeevveeiieiieie e . 23/03/2022

SITE TEST

NaME ..o . Certification Entity for Renewable Energies, S.L.
AdAreSS...ooo e . C/ Monturiol 15. 28906. Getafe - Madrid - Espafia.
LICENCE HOLDER

NAME .....oovvorieeieecree e : Huawei Technologies Colombia S.A.S.

AAAIESS ... : Cra 682 No. 24B-10. Plaza Claro, Tower 2, 10th floor.
APPLICANT

Name ........cccoeeveeiiiiieneieienenen.ne . Huawei Technologies Colombia S.A.S.
Address......ccocveviviiiiiiiiieiiieenn. Cra 682 No. 24B-10. Plaza Claro, Tower 2, 10th floor.

APPLIED SPECIFICATIONS

Comision de Regulacion de Energia y Gas: Resolucion No. 148

de 2021. Por la cual se adiciona un Capitulo Transitorio al Anexo

General del Reglamento de Distribucion contenido en la Resolucion
This protocol is based on the standard CREG 070 de 1998, para permitir la conexion y operacion de plantas
............................................................... . solares fotovoltaicas y edlicas en el SDL con capacidad efectiva neta

0 potencia maxima declarada igual o mayor a 5 MW y se

dictan otras disposiciones.

e Clause: 11.2.4

SAMPLES CHARATERISTICS

Apparatus type/ Installation ................. : Three-Phase Solar Inverter
Manufacturer/ Supplier/ Installer ......... : Huawei
Trademark.......c.ccoevveenieninne e : S‘z

-

HUAWEI
MOdEIS.....ooiiiiiiiiee e : SUN2000-185KTL-H1
Serial NUMber.......cccovvveviiiiiiiec : 6T1979046065 Y
Firmware version.........ccccocvcveeieeennnen, : V300R001

Pn: 175,00 kW, Pmax: 185,00 kW, 800VAC, 60Hz & 126,30A

Rated CharacteristiCs .........cccevveeeeeeennn. : See point 2 of this test report, “General Information”

Performed by: Approved by:
Otto Intriago Alberto Martin
(Testing Engineer) (Technical Manager)
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1. SCOPE

Certification Entity for Renewable Energies, S.L. (CERE Testing Laboratory) has been contracted by
Huawei Technologies Colombia S.A.S. in order to perform the testing according to the network connection
standards specified in page 1 “Applied specifications”.

2. GENERAL INFORMATION
2.1. Tested item: Particular characteristics.

1] 00| PO PP PURUPROPRPPN 500 — 1500 Vdc, max 1500Vdc
L 111 0T | PR 800 Vac,

Class of protection against electric ShOCK ..........ccccoevvviiiiiiinicieniienns . Class |

Degree of protection against MoIStUre.........ccccvvvevee e e cen e . 1P66

Type of connection to the main SUPPIY .....coeevceeeiiciee e, . 3W+ PE

COOING GIOUP ettt sttt Smart Air Cooling

1Yo o (3] SRR No

Internal TranSfOIMEN ........c.voiieiiii e No

ClimMatic CONAILION .....cveiiiiiiiiiieree s -25°C~ 60 °C

2.2. Rating plate:

L 70.0 _] 4R1
[ " 2
I I )
&% Model: SUN2000-185KTL-H1
#% Name: XmMEXRNER
HuAWeE SOLAR INVERTER

BRAMARE d.c. Max. Input Voltage: 1500 Vd.c.
RMAMAMIE d.o. Mex. Input Current: 9X28A
AR lsc: 9X40A

MPPHRLEXIN d.c. MPP Range: 500 = 1500 Vd.c.

WHME a.c. Output Nominal Voltage: 800 Va.o.; 3~ +@
SHMK a.c. Nominal Operating Frequency: 50 Hz/60 Hz
WEMHTIE a.c. Output Rated Power: 175 kW
BRAREWNE a.c. Output Max.Apparent Power: 185 kVA
BAMUMIE a.0. Output Max. Current: 134.9A

ThREM Powsr Factor: 0.8(lagging) = 0.8(leading)

BN Operating Temperature Range: -25=+80 °C
MM Inverter Topology: Non-Isolation
B# W& Enclosure: P66

o S$¥E Protection 1

-3 HRERM Overvoltage Category: II(DC)IINAC)

- FSMW& Pollution Degree: Il

MR Altitude: 4000 m
MRA® Communioation: MBUS/RS485

® X

SEIAHANMAR HUAWE! TECHNOLOGIES CO.,LTD.  RIRSER MADE IN CHINA

2 kmdmmwmmmuu.mc )
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2.3. Summary of inspection and test results:

All the tests and checks have been performed in accordance with the reference Standard as specified
previously.

The results obtained apply only to the particular sample tested that is the subject of the present test report.
The most unfavourable result values of the verifications and tests performed are contained herein.

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

Version Modifications

0 Initial report

The present test report cannot be copied partially without the express written consent of the Testing
Laboratory.

Two setups were used to perform the tests:

e Setup 1 was used to perform LVRT (28/04/2021)
e Setup 2 was used to perform HVRT (12/11/2021)

NOTE: Accredited activities can be found into the accreditation scope.

WEATHER CONDITIONS
Temperature: 23,00 - 24,60 °C Humidity: 25,40 — 35,20 %HR
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3. TEST EQUIPMENT LIST / MEASUREMENT UNCERTAINTY & TEST SETUP

3.1. Test Equipment List:

CERE’S EQUIPMENT LIST
Setup 1
CALIBRATION DATE
No. TEST EQUIPMENT mggléEACTURER J CODE N°
LAST DUE
1 Power Analyzer ZES ZIMMER / LMG500 CERE_001 13/05/2020 | 13/05/2022
CERE_002
2 | AC Current Sensor ZES ZIMMER / L45-Z10 CERE_003 13/05/2020 | 13/05/2022
CERE_004
3 Multimeter FLUKE /179 CERE_008 26/10/2020 | 26/10/2021
4 Weather station VELLEMAN / WS8472 CERE 012 22/10/2020 | 22/10/2021
Set up 2
CALIBRATION DATE
No. TEST EQUIPMENT mggLEJEACTURER / CODE N°
LAST DUE
1 Power Analyzer Dewesoft / SIRIUS CERE_180 18/05/2021 | 18/05/2023
CERE_212
2 AC Current Sensor LEM /IT 700-S CERE_213 13/05/2020 | 13/05/2022
CERE_214
3 Multimeter FLUKE /179 CERE_008 02/11/2021 | 02/11/2022
4 | Weather station VELLEMAN / WS8472 CERE_012 22/10/2021 | 22/10/2022
3.2. Measurement Uncertainties:
Setup 1
Voltage measurement uncertainty +0,46 %
Current measurement uncertainty +0,78 %
Power measurement uncertainty +0,38 %
Frequency measurement uncertainty +0,12 %
Setup 2
Voltage measurement uncertainty +0,26 %
Current measurement uncertainty +0,29 %
Power measurement uncertainty +0,26 %
Frequency measurement uncertainty +0,12 %
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3.3. Test set up:

Oscilloscope
+

Data acquisition
recorder

L1

Low impedance Line impedance
programmable stabilisation o PGU PV simulator
AC Source network (Xs, Res)

]

Current sensors and voltage probes have been connected to the output and/or input of equipment under test
(EUT) according to each test requirement.

All the tests described in the following pages have been performed using this specified test setup.

4. RESUME OF TEST RESULTS

4.1. Chapter of the Standard

Test N°  Test Description: Standard Reference

11.2.4 (Caracteristicas de depresiones de tensién y

51 LVRT & HVRT sobretensiones)
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5. TEST RESULTS
5.1. LVRT & HVRT

Caracteristica de LVRT y HVRT para plantas
eodlicas y solares fotovoltaicas
con conexién al SDL

@
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Note: LVRT tests performed to match with CREG 148:2021 and CREG 060:2019 requirements, as shown in
the picture below.

LVRT
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—CREG 148:2021 CREG 060:2019
—LVRT Curve Tested
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LVRT
Voltage . .
Voltage Time Time Igpos Ig neg Iq
Fault Level . Kf Ll
type Load desired measured | minimum | measured desired measured | measured | injection
P (%) (%) (ms) (ms) (%) (%) time (ms)
800 V (or reference V) 60 Hz
3P 100% 0+5% | 5,21%* 200,00 240,00 2 94,84% 0,11% 20,00
1P 100% 0+5% | 7,82%* 200,00 233,80 2 51,68 % | 48,79 % 20,00
3P No Load | 0+5% 2,16% 200,00 237,00 -- -- -- -
1P No Load | 0+5% 3,63% 200,00 244,00 -- -- -- -
3P 100% 20 +5% | 20,47% 700,00 900,00 2 100,71% 0,12% 40,00
1P 100% 20 5% | 73,46% 700,00 880,00 2 51,39% 50,30% 20,00
3P 100% 50 +5% | 50,71% | 1300,00 | 2004,00 2 93,33% -0,14% 20,00
1P 100% 50 +5% | 84,77% | 1300,00 | 1870,40 2 32,77% | 31,64% 40,00
3P 100% 85+5% | 84,93% | 2000,00 | 3022,70 2 30,04% 0,12% 40,00
1P 100% 85+5% | 94,99% | 2000,00 | 3006,00 2 0,17% 0,97% 40,00

(*) Voltage level above desired due to inverter’'s current injection. “No Load” tests performed to verify LVRT
conditions.

Note 3: Minimum time interval between 2 consecutives LVRT of 300 ms, by manufacturer declaration
(Certificate no. 19-0650_0 based on FGW TR 4 Rev.09).

HVRT
VEIEES Voltage Time Time Igpos Iq neg Iq
Fault Level . Kf g
type Load desired measured | minimum | measured desired measured | measured !njectlon
(%) (%) (ms) (ms) (%) (%) time (ms)
800 V (or reference V) 60 Hz
3P | 100% [120+5%| 119,44% | 2000,00 | 2014,65 | 1,77 | -32,08% | 0,12% | 40,00 |

Note 4: Configurable reactive power injection within the voltage tolerance, after fault recovery between 0s and
5s, by manufacturer declaration.
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Graphic-Fault type LVRT 3P-0,85
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6. PICTURES
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7. ELECTRICAL SCHEME

Circuit Diagram
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TESTING LABORATORY
Certification Entity for Renewable Energies, S.L.

NAME ..o : (CERE Testing Laboratory)

AdAreSS ..ooiiiieee e : C/ Monturiol 15. 28906. Getafe - Madrid - Espafia.
Conducted (tested) by........cccvevvrennn. . Otto Intriago

TeSt DALe ...covveeveeeveeecee e 1 28/04/2021; 12/11/2021

ISSUE Date....oeevveeiieiieie e . 23/03/2022

SITE TEST

NaME ..o . Certification Entity for Renewable Energies, S.L.
AdAreSS...ooo e . C/ Monturiol 15. 28906. Getafe - Madrid - Espafia.
LICENCE HOLDER

NAME .....oovvorieeieecree e : Huawei Technologies Colombia S.A.S.

AAAIESS ... : Cra 682 No. 24B-10. Plaza Claro, Tower 2, 10th floor.
APPLICANT

Name ........ccceeeveeiiiivineneienenee.ne . Huawei Technologies Colombia S.A.S.
Address.......cocveviviiiiiiiiieiiieenn. Cra 682 No. 24B-10. Plaza Claro, Tower 2, 10th floor.

APPLIED SPECIFICATIONS

Comision de Regulacion de Energia y Gas: Resolucion No. 060
de 2019. Por la cual se hacen modificaciones y adiciones transitorias
This protocol is based on the standard al Reglamento de Operacién para permitir la conexion y operacion
............................................................... . de plantas solares fotovoltaicas y eélicas en el SIN y se dictan otras
disposiciones.

e Article 14. Clause 5.7 ¢) and d)

SAMPLES CHARATERISTICS

Apparatus type/ Installation ................. : Three-Phase Solar Inverter
Manufacturer/ Supplier/ Installer ......... : Huawei
Trademark.......cccooceeiieiiiiienie e : &"A

- -

HUAWEI
MoOdElS......coeiiiiiiii : SUN2000-185KTL-H1
Serial Number........ccccooviiiiiiii, : 6T1979046065 Y
Firmware Version.........ccccceveevceenenn : V300RO001

- . Pn: 175,00 kW, Pmax: 185,00 kW, 800VAC, 60Hz & 126,30A
Rated Characteristics ...........ccccoeeernen. : . : p _
See point 2 of this test report, “General Information

Performed by: Approved by:
Otto Intriago Alberto Martin
(Testing Engineer) (Technical Manager)




Test Report N° 20994-2-TR

(Gere

Colombia Page 2 of 12
INDEX
R~ 1 00 ] = 3
2. GENERAL INFORMATION.......coiiiiceirriiesrerssssmrerssssmne s ssssmne s ssssmnesssssmsasssssmnesssssmnesssssmnesssssmnesssssnnenas 3
2.1. Tested item: Particular characteristiCs. ..........uceiiiiiiiiiiiiee e 3
2.2. L= L1 a0 T ] = (SRR 3
2.3. Summary of inspection and teSt rESUILS: ........ccoi i 4
3. TESTEQUIPMENT LIST/MEASUREMENT UNCERTAINTY & TEST SETUP ......cccceeecvrerveneeenn. 5
3.1. Test EQUIPMENt LISt ..o, 5
3.2. MeasuremMent UNCEIAINTIES: ..........uvuiiiiiiiieiieeieeeeeeeeeeeeeeeeeeeeeesesssesssesesessresseeressrennrernrernne 5
3.3. =S ST A U] o o PSP 6
4. RESUME OF TEST RESULTS........ccciiiicitiriicmteniscmeesssssnesssssms e s s s s sme e s s s mn e s s s mn e sssssmnesssssmeesesssnnenas 6
4.1. Chapter of the STANUArd...........eeiiiii e 6
LT I =5 I = U O 7
5.1. LY o IR o V3 USSP 7
I (0 101 2 11
7. ELECTRICAL SCHEME .........coiiiciieiccecesiscese s s smse s s sme e s s s smn e s s s mn e e s s s mn e s s s smn e s s s smnansssmnenensnnenas 12




Test Report N° 20994-2-TR ( 6 ere

Colombia Page 3 of 12

1. SCOPE

Certification Entity for Renewable Energies, S.L. (CERE Testing Laboratory) has been contracted by
Huawei Technologies Colombia S.A.S. in order to perform the testing according to the network connection
standards specified in page 1 “Applied specifications”.

2. GENERAL INFORMATION
2.1. Tested item: Particular characteristics.

1] 00| PO PP PURUPROPRPPN 500 — 1500 Vdc, max 1500Vdc
L 111 0T | PR 800 Vac,

Class of protection against electric ShOCK ..........ccccovvverieiiiieicieniienns . Class |

Degree of protection against MoIStUre.........ccccvvvevee e e cen e . 1P66

Type of connection to the main SUPPIY .....coeevceeeiiciee e, . 3W+ PE

COOING GIOUP ettt sttt Smart Air Cooling

1Yo o (3] SRR No

Internal TranSfOIMEN ........c.voiieiiii e No

ClimMatic CONAILION .....cveiiiiiiiiiieree s -25°C~ 60 °C

2.2. Rating plate:

1% Model: SUN2000-185KTL-H1
#% Name: XREMRER
SOLAR INVERTER

BAMARE d.c. Max. Input Voltage: 1500 Vd.c.
MAMARIE d.o. Max. input Current: 9X28A
WOSRAE loc: 9X40A
MPPRLENM d.o. MPP Range: 500 = 1500 Vd.c.
WURE a.0. Output Nominal Voltage: 800 Va.c.; 3~ +@
UMK a.c. requency:
WEMUTHE a.c. Output Rated Power: 176 kW

ac. = 185 KVA
MAMHAIE a.c. Output Max. Current: 134.0A
THES Power Factor: 0.8(lagging) = 0.8(leading)

Temperature Range: - 25 = +80 °C

MW Inverter Topology: Non-lsolation

Class: |
Overvoltage Category: II(DCVINAC)
MW Pollution Degree: Il
Wik Altitude: 4000 m
HRA® Communication: MBUS/RS485

00.0
£

@ X

S3HANMAR HUAWE TECHNOLOGIES CO.,LTD. %EISHR MADE IN CHINA
W | Haof Huawsl, Bantien, Longgang Distict, Shenzhen, 518129, PR.C
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2.3. Summary of inspection and test results:

All the tests and checks have been performed in accordance with the reference Standard as specified
previously.

The results obtained apply only to the particular sample tested that is the subject of the present test report.
The most unfavourable result values of the verifications and tests performed are contained herein.

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

Version Modifications

0 Initial report

The present test report cannot be copied partially without the express written consent of the Testing
Laboratory.

Two setups were used to perform the tests:

e Setup 1 was used to perform LVRT (28/04/2021)
e Setup 2 was used to perform HVRT (12/11/2021)

NOTE: Accredited activities can be found into the accreditation scope.

WEATHER CONDITIONS
Temperature: 23,00 - 24,60 °C Humidity: 25,40 — 35,20 %HR
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3. TEST EQUIPMENT LIST / MEASUREMENT UNCERTAINTY & TEST SETUP

3.1. Test Equipment List:

CERE’S EQUIPMENT LIST

Setup 1
CALIBRATION DATE
No. TEST EQUIPMENT mggléEACTURER J CODE N°
LAST DUE
1 Power Analyzer ZES ZIMMER / LMG500 CERE_001 13/05/2020 | 13/05/2022
CERE_002
2 AC Current Sensor ZES ZIMMER / L45-710 CERE_003 13/05/2020 | 13/05/2022
CERE_004
3 Multimeter FLUKE /179 CERE_008 26/10/2020 | 26/10/2021
4 Weather station VELLEMAN / WS8472 CERE 012 22/10/2020 | 22/10/2021
Set up 2
CALIBRATION DATE
No. TEST EQUIPMENT mggLEJEACTURER / CODE N°
LAST DUE
1 Power Analyzer Dewesoft / SIRIUS CERE_180 18/05/2021 | 18/05/2023
CERE_212
2 AC Current Sensor LEM /IT 700-S CERE_213 13/05/2020 | 13/05/2022
CERE_214
3 Multimeter FLUKE /179 CERE_008 02/11/2021 | 02/11/2022
4 | Weather station VELLEMAN / WS8472 CERE_012 22/10/2021 | 22/10/2022
3.2. Measurement Uncertainties:
Setup 1
Voltage measurement uncertainty +0,46 %
Current measurement uncertainty +0,78 %
Power measurement uncertainty +0,38 %
Frequency measurement uncertainty +0,12 %
Setup 2
Voltage measurement uncertainty +0,26 %
Current measurement uncertainty +0,29 %
Power measurement uncertainty +0,26 %
Frequency measurement uncertainty +0,12 %
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3.3. Test set up:
O
Data acquisiti
recorder
] £ L1
Low impedance Line impedance b G
programmable tabilisation &4 peU PV simulator
AC Source network (Xs, Ra)

Current sensors and voltage probes have been connected to the output and/or input of equipment under test
(EUT) according to each test requirement.

All the tests described in the following pages have been performed using this specified test setup.

4. RESUME OF TEST RESULTS

4.1. Chapter of the Standard

Test N°  Test Description: Standard Reference

14 (Caracteristicas de depresiones de tension y

51 LVRT & HVRT sobretensiones)
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5. TEST RESULTS
5.1. LVRT & HVRT

Caracteristica de LVRT y HVRT para plantas
edlicas y solares fotovoltaicas
con conexién a STN y STR

§ 0.0,1.2, |, (no incluye 500 kV)
T313 B 21, 1.1
e 1.2 o L
g% {-(1}3 g .
=0
=24y o 00,1.1
5808Y 3
2807 20,0.9
=R ] .
i 1.5,0.8
':% 81% % 0-89 20, 0.85 -
- 0 0.4 0.0.0.9 21,0.9
5203 ’
o 2002 ~-0.5,0.1
2300 015,00
5§ 012345678 91011121314151617 18192021
E 0.0, 0.0 Tiempo (s)

Note 1: Most restrictive LVRT&HVRT case from the standard has been taken.

Note 2: LVRT tests performed to match with CREG 148:2021 and CREG 060:2019 requirements, as shown in
the picture below.

LVRT

0,8
0,6
0,4
0,2

U/Un

-0,5 0,5 1,5 2,5 3,5
time (s)

—CREG 148:2021 —CREG 060:2019
—LVRT Curve Tested
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LVRT
Voltage . .
Voltage Time Time Igpos Ig neg Iq
Fault Level . Kf Ll
type Load desired measured | minimum | measured desired measured | measured | injection
P (%) (%) (ms) (ms) (%) (%) time (ms)
800 V (or reference V) 60 Hz
3P 100% 0+5% | 5,21%* 150,00 240,00 2 94,84% 0,11% 20,00
1P 100% 0+5% | 7,82%* 150,00 233,80 2 51,68 % | 48,79 % 20,00
3P No Load | 0+5% 2,16% 150,00 237,00 -- -- -- -
1P No Load | 0+5% 3,63% 150,00 244,00 -- -- -- -
3P 100% 20 +5% | 20,47% 633,33 900,00 2 100,71% 0,12% 40,00
1P 100% 20 5% | 73,46% 633,33 880,00 2 51,39% 50,30% 20,00
3P 100% 50 +5% | 50,71% | 1033,33 | 2004,00 2 93,33% -0,14% 20,00
1P 100% 50 +5% | 84,77% | 1033,33 | 1870,40 2 32,77% | 31,64% 40,00
3P 100% 85+5% | 84,93% | 1500,00 | 3022,70 2 30,04% 0,12% 40,00
1P 100% 85+5% | 94,99% | 1500,00 | 3006,00 2 0,17% 0,97% 40,00

(*) Voltage level above desired due to inverter’s current injection. “No Load” tests performed to verify LVRT
conditions.

Note 3: Minimum time interval between 2 consecutives LVRT of 300 ms, by manufacturer declaration
(Certificate no. 19-0650_0 based on FGW TR 4 Rev.09).

HVRT
VEIEES Voltage Time Time Igpos Iq neg Iq
Fault Level - Kf T
type Load desired measured | minimum | measured desired measured | measured !njectlon
(%) (%) (ms) (ms) (%) (%) time (ms)
800 V (or reference V) 60 Hz
3P | 100% [120+5%| 119,44% | 2000,00 | 201465 | 1,77 | -32,08% | 0,12% | 40,00 |

Note 4: Configurable reactive power injection within the voltage tolerance, after fault recovery between 0s and
5s, by manufacturer declaration.
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Graphic-Fault type LVRT 3P-0,85 (Inverter)

100_3 phase-0.85Un-1
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Reactive current {lg/IT)
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Graphic-Fault type LVRT 3P_0,01 (Inverter)
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Graphic-Fault type HVRT (Inverter)
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6. PICTURES
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7. ELECTRICAL SCHEME

Circuit Diagram
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