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Prifbericht-Nr.: CN21F3AS 002 Auftrags-Nr.: 244453306 Seite 1 von 9
Test report no.: Order no.: Page 1 of 9
Kunden-Referenz-Nr.: 2044868 Auftragsdatum: 2022-09-30

Client reference no.: Order date:

Auftragaeber: Hanwha Solutions Corporation

Client: 99 | 86 Cheonggyechen-ro, Jung-gu, Seoul, 04541, Republic of Korea

Prifgegenstand: Hybrid Inverter

Test item:

Bezeichnung / Typ-Nr.:  Q.VOLTH4.6S, Q.VOLT H5S, Q.VOLT A4.6S, Q.VOLT A5S
Identification / Type no.:

Auftrags-Inhalt: AK certificate
Order content:
Prafgrundlage: G99/1-8/09.21 Type A

Test specification: Requirements for the connection of generation equipment in parallel with public

distribution network s on or after 27 April 2019

Wareneingangsdatum:  2022-09-30
Date of sample receipt:

Priufmuster-Nr.: A003357821-001

Test sample no:

Prifzeitraum: 2022-09-30 — 2022-10-06

Testing period:

Ortder Prifung: TUV Rheinland (Shanghai)

Place of testing: Co., Ltd.

Pruflaboratorium: TUV Rheinland (Shanghai)

Testing laboratory: Co., Ltd.

Prifergebnis*: P

Test result*: ass

gepriift von: 77 <7 genehmigt von: i,

tested by: Theo Tang //W“ /‘V‘?’ authorized by:Jingge Pan J' ?,7" ‘7""
Datum: Ausstellungsdatum:

Date: 2022-10-07 Issue date: 2022-10-07

Stellung / Position: Project Engineer Stellung/ Position: Reviewer
Sonstiges/  This report is based on the report CN21F3AS 001 to update the standard from G99/1-6 to G99/1-8.
Other: And this product is only tested according to Type A of G99/1-8/09.21 on this test report.

The compliance of cyber security refer to the manufacturer ‘s declaration for detail.

Zustand des Prifgegenstandes bei Anlieferung: Prufmuster wollstandig und unbeschadigt

Condition of the test item at delivery: Test item complete and undamaged

* Legende: P(ass) =entsprichto.g. Prufgrundlage(n) F(ail) = entspricht nicht o.g. Prufgrundlage(n) N/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 Prufbericht bezieht sich nur aufdas o.g. Prifmusterund darf ohne Genehmigung der Prufstelle nicht
auszugsweise vervielfaltigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Priifzeichens.
This test report only relates to the above mentioned test sample as. Without permission of the test center this test report is not
vos permitted to be duplicated in extracts. This test report does not entitle to carry any test mark.

TUV Rheinland (Shanghai) Co., Ltd. N0.177, 178, Lane 777 West Guangzhong Road, Jing'an District,Shanghai, China
Mail: service-gc@tuv.com - Web: www.tuv.com
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Liste der verwendeten Priufmittel
List of used test equipment

Equip. Description Model Manufacturer
9017073 |Power Analyser{DEWETRON) DEWE2-PAT Austria, DEWETRON
9017074 |Current Sensor(For WT3000) IT 200-5 LEM

9017075 |Current Sensor{For WT3000) IT 200-5 LEM

9017076 |Current Sensor(For WT3000) IT 200-5 LEM

9017077 [Current Sensor{For WT3000) IT 200-8 LEM

9017078 |Programmable AC Source(61860) 61860 Chroma ATE INC.
9017080 |Oscilloscope MDO3024 Tektronix
51819265 [ScopeCoder DL350 JAPAN, Yokogawa
G18159266 |Power Analyser(WT3000) WT3000 JAPAN, Yokogawa
51819268 [Anti-islanding test detection devices ACLT-4830H QUNLING Energy Resources
G1819277 [PV array simulator 62150H-10008 Chroma Co.
G1818278 |PV amray simulator 62150H-10005 Chroma Co.
G1819279 [PV array simulator 62150H-10008 Chroma Co.
G1819280 PV array simulator 62150H-10005 Chroma Co.

Rev..01
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Produktbeschreibung
Product description

Copy of marking plate:

ED,

¥ TESTED BY G GELLS I KOREA

PRODUCT NAME: Q.VOLT H4.65

QCELLS

[ENGINEERED, DESIGNED AMD QUALITY TESTED EY @ CELLS BN KOREA

PRODUCT NAME: Q.VOLT H5S

QCeLs

Hasiwha O

Max Voltage [v] |e00
= e V] [ss0 i
Phosaseuic |MPPT Renge 1v] |90-550 c UK
Madula Input| Current
'r:(é::qlnppfhe ) e cq
AC Mominal Vaoltage [V] |230
o i [Hz] |50, 60 &/’\/E\
|m M Rated C 1 a) (4 ‘
(inpany ax urren [a] 33 (Bypass) =
'AC Norminal Power [KW1]5 (4.6 for DE) &6}
Max. / Rated Apparent Power || kVA |5 (4.6 for DE) —
/\_/ AC Nominal Voltsge [V] |230
) P g1l = ¢
517
(04P) | May / Rated Current [a] [zs;;zjamnq —
0.95 lagging to
Power Fector 0.95 leading é_.__.
AC Mominal Active 2| =T
minol Ao [ kW] |5 (4.8 for DE) _ i
N AC Mominal Veltage [V] |230
LoaD | [Hz]i|50, 60
(Output) 25217
M / Reted Current A1 (25 20 for DE)
—— |Rated Input voltege [vde]|202.8
|BE£\-| Max. DC Currenit [A] |20
Operating Temperature [t] |-20-60
Battery Type Rechargeable Li-ion
Inverter topology Non-isoleted
s IPE5
Over Voltage Category OV i (DC) / OVE il (AC)
Protective Class L

VDE-AR-N 4105:2018, CE, IEC 62108-1, IEC 62108-2, |EC 62619, IEC 62477-1
EN £1000-8-2, EN 61000-8-3, IEC 60068-2-52, EN 60730-1 ANNEX.H, IEC 60529

JAAN

Warning
dual supply

laolate mains supply at

Do not work on this equipment until it s Isolated
from both mains and on-site generation supplies

lzolate on site Genarating Unit at

Mig Dste & No.

(CELLS GmbH
Sonrenabos 1721 Siterisid- Woiten OT Thalteim, 6766 Gomany

Max Voltage [v] |e00
=== |Ratedinput volisge [v] |ss0 MADE IN KOREA
.:,,.,Eﬁ_u MPPT Range [v] |e0-s80 c UK
Max PV Current
Per String Impp  Isc LA |25 /20 cA
A\ |AC Nominal Volage [V] 230
o2 | Frequency [Hez] 50, 60 & &
{input)  [Max Current [A] |41
[AC Nominal Power [kw ][50
Max | Rated Apperert Power | [kVA ]| 5.0 & &
\_s |AC Nominal Voltage [v] [280
AC |/ Frequency [Hz] |50, 60
L B Y — [a] |25 B
Power Factor gg m te A
~ Power P e powi |0 I:E K
LoAD [ Mormine Votege [[;1] zo_
(outpuy |/ FroquENcy [
Masx. Current [a] |28
=r=— [Rated input Voltage [Vde] 2028 A |5
(Battary) |Max DC Cument [A] |20 e
Operating Temperature [T]|-20-60
Baltery Type Rechargeable Li-ion
Inverter Lopology Mon-lsalated
Ingress Pretection IPES
Ower Voltage Cetegory ONC 1L (DC) f OVC I (AC)
Protective Clags I
DRMO[X] DRML[X] DRM2[X] DRM3[X] DRM4[X]
DRME[X] DRMG[X] DRM7[X] DRMS[X]
AS/NZS 4777.2:2020, CE, IEC 62109-1, IECE2109-2, IEC 62619, IEC 62477-1
EN 61000-5-3, AS62040-1, IEC S0068.2-52, EN 60730-1 ANNEX_H, IEC 60529
GR Coda

Mig Date & No.

o Manual

Harwha G CELLS Ausiralls Pty Lid

Sulte 1 Law 1, 15 Bue Stroat, North Sydnsy, NSW 2060 Australls

TEL L1800 Q CELLS or 02 9016 3033
WEB  wwengcale oo

® e

Descrption for LED Indicator
Ot Grid Operation
Satting Status. . Al Oparation Paused

@ otfine Mode
Onbna Moce

Description for LED Indicator

® =

Ot Grid Operation @ otfineMode
Satting Status. . AN Oporation Pausad

Oniina Mode

Fimvware Upgrade

Rev..01
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Produktbeschreibung
Product description

ENGINEERED, DESIGNED AND QUALITY TESTED BY G CELLS N KOREA ENGINEERED, DESIGNED AND QUALITY TESTED BY G CELLS IN KOREA
PRODUCT NAME: Q.VOLT A4.65 QCeLLS PRODUCT NAME: Q.VOLT ASS QCELLS
AC Nominal Valtage [v] |230 AC Nominal Veolisge [v] |230
’:a/ | Frequency [Hz] z’s" MADE IN KOREA ,:E" | Frequency [He] |50, 80 MADE IN KOREA
Max_ | Rted C
(Inpanty x| urrent [&] 33 (Bypass) c UK (inpet) | Max. Current [A] |41 UK
[AC Nominal Power (kW 1[5 (4.6 for DE) cA Nl Posser [kwi] | 50 c ca
M/ - [KVA1|5 (4.6 for DE) Max | Reted Apperent Power [kva ]| 5.0
N VYN N =
ac |/ Freuancy [Hz] |50, 60 oapa) [ [[A]] 2 & &
0P sy f Rated Current [a] [28/2L7 - —
(25 / 20 for DE) &(’ . 0.8 lagging 1o
= 0.95 lagging o -/.fjs.,.m SRR
o 0.95 leading (AL Mominal Active [kw]|5.0
[AC: Nominal Active Power P | Max i
winal LKW ] |5 (4.8 for DE) Em " [AC Nominal Voltags (v] |20
N/ (A Homingi Voiage V] |230 Wm, | Fre [Hz] |50, 80 &C‘x}
Lmnl { Frequency [Hz] [50,80 _— Mazx Current [A] |25 ~=* Grmin.
Max  Reted Current Ty [2255&22’5"” - i =5 [Retedingur vonsge [Vde][2028
=== [Rated Input Voltage [vdc||202.8 E (Battary) |Max. DC Cument [A] |20 Em E
oC 1 == Operating Temperatura [T] |-20-60
(Battary) |Max. DC Current (4] |20 -
Cpserating Temperature [T]|-20-60 A g s
Inverter topology Mon-isclated -
Battery Type Rechergesble Li-ion
—= ~ s e et Ingress Protection IPES E
Foess P65 Over Valtege Category ave
Over Voltage Category oveil Rrvwir Chies :
DRMO[X] DRM1[X] DRM2[X] DRM3[X] DRM4[X]
Protective Class 1
VDE-AR-N 4105:2018, CE, IEC 62108-1, IEC 62108-2, IEC 62619, IEC 62477-1 EEMBTXTRERMS TXTIORM7IX] DRMS1X]
EN 61000-6-2, EN 61000-6-3, IEC 60068-2-52, EN 60730-1 ANNEX_H, IEC 60529 ASNZS 4777.2:2020, CE, [EC 62109-1, IEC62109-2, IEC 62619, IEC 62477-1

j EN 61000-6-3, AS62040-1, IEC 60068.2-52, EN 60730-1 ANNEX H, [EC 50529

net work on this equipment until it is lsclated
generation supplies

Warning De
LT TV from both mains and on-site:

lzolate on site Generating Unit at
laolate mains supply at

GR Code QR Code
Mig Date & No. 12 Momuel Mig Date & No. 5 S

Hasrwha O CELLS GmbH Hasvwha G CELLS Ausiralis Pty Lid TEL 1800 QCELLS or D2 9006 3032
Sonranaben 17-21 Biterisd Wietan OT Thalheim, 0E7EE Gamary' WEB  waw.g-calsou Sulte 1, Love 1, 15 Bue Straat, Narth Sydrdy, NSW 2060 Australla WEB  wwwig-calls.com/au
Deseription for LED Indicator Description for LED Indicator

® e O Grid Operation @ otfine Mods Eimrwara Upgrads ® e O Grid Oparation @ octrerods Firmware Upgrads

SettingStans ) A8 Oparation Fousad Cnilina Mode SettingStbes ) A8 Oparation Paused Oniling Mods
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Produktbeschreibung
Product description

Brief description:

The PCE under test (EUT) is a multiple mode inverter of 5SkW which utilizes the advanced power electronics
conversion components such as MOSFET, IGBT, IPM to convert the variable DC power generated from the
photowoltaic (PV) arrays as well as batteries (BAT) to the stable utility AC power which can be fed into the
commercial electrical grid. The product is able to work stand-alone while the grid is not present.

The interface protection device is redundantly comprised by two groups of INV relay and grid relay.

While off-grid mode is disabled, both INV and grid relays would be deactivated to disconnect the grid.

While off-grid mode is abled, grid relay shall be deactivated to disconnect the grid. Meanwhile, the status of grid
relay would be monitored by monitoring circuitin case relay failure. When grid relay failed to trip, INV relay would
act to cut off the system.

pvoC|
Switch

Inverter

Gale 5 I !
I o

T cae ramgeo 1)
™R

EMI Filter

P
]
T

sues
2o < e
(DSP, Sensing, BMS = 318350
Relay, ADC, Gate drve) oo

‘Signal Line

Block Diagram

Interface relays disconnect the equipment from utility in case any one of following grid faults occurred:
1. PV array insulation resistance fault

Residual current fault

Over & under grid woltage

Over & under grid frequecny

Islanding operation

Ower DC injection current

oM wDd

Model Difference:
All models are technical equivalent on hard and software. The rated power is reduced by limit of software.
Q.VOLT A4.6S and Q.VOLT A5S remove the PV input strings.

The product was tested on:
Software version: Vv 1.0

Unless otherwise specified, all tests were performed on Q.VOLT H5S to represent other family models.
All tests were performed under 230V, 50Hz grid condition.




Produkie A TUVRheinland®
Prifbericht-Nr.: CN21F3AS 002 Seite 6 von 9
Test Report No.: Page 6 of 9
Produktbeschreibung
Product description
Model List:
MODELS LIST Q.VOLT A4.6S Q.VOLT H4.6S
Vmax pv[Vdc] N/A 600
S e Al NIA 2+20
§ MPP Voltage Range Vwmpp[Vdc] NA 90-550
Max. Input Current Iuax [A] NA 2*15
E Rated input voltage [V] 202.8 202.8
Z |Max. change/dischang current [A] 16.9/20 16.9/20
g Battery Type Li-ion Li-ion
Rated Output Voltage per phase Un [Vac] 230
Rated Output Frequency Fn [Hz] 50/60
Rated Apparent Pow er Sn [KVA] 5.0
Max. Active Pow er Pemax [KW] 5.0
- Max. Apparent pow er Semax [KVA] 5.0
2 |Max. Output Current Imax [A] 25.0
g Pow er Factor Range cos [A] 0.95 lagging to 0.95 leading
2 Operation Temperature (°C) -20 - +60
Overvoltage Category OVCII(DC) / OVCIII(AC)
Protection Degree IP65
Protective class Class |
Inverter topology Non-isolated
Firmw are version V1.0
MODELS LIST Q.VOLTA5S Q.VOLTH5S
Vmax pv[Vdc] NA 600
é Isc pv[A] NA 2+20
§ MPP Voltage Range Vwmpp[Vdc] N/A 90-550
Max. Input Current Iuax [A] N/A 2*15
5 |Rated input voltage [V] 202.8 202.8
% Max. change/dischang current [A] 16.9/20 16.9/20
g Battery Type Li-ion Li-ion
. |Rated Output Voltage per phase Un [Vac] 230
g Rated Output Frequency Fn [Hz] 50/60
é Rated Apparent Pow er Sn [KVA] 5.0
< [Max. Active Pow er Pemax [kwW] 5.0
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Produktbeschreibung
Product description

Max. Apparent pow er Semax [KVA] 5.0

Max. Output Current Imax [A] 25.0

Pow er Factor Range cos [A] 0.8 lagging to 0.8 leading
Operation Temperature (°C) -20 - +60
Overvoltage Category OVCII(DC) / OVCIIIAC)
Protection Degree IP65

Protective class Class |

Inverter topology Non-isolated

Firmw are version V1.0

Uwmin: 0.8Un,

Voltage threshold value [V] Unax stage 1: 1.14UN, Unax stage 2: 1.19Un

Umin: 2500-2600
Voltage trip time [ms] Umax stage 1: 1000-1100

n
g UMAX stage 2: 500-600
= ) .
FMIN stage 1: 47.5, FMIN stage 2: 47.0
= ag ’ g y
B)J Frequency threshold value [Hz] Fua: 52.0
z
o i ti FmIN stage 1: 20000-20100, FmiN stage 2: 500-600
'C) Frequency trip time [ms] Func: 500-600
L
5 Active anti-islanding trip time [ms] <500
& | Reconnection Voltage [V] Umin: >0.8Un , Uuax: <1.14Un
. Fvin: >47.5
Reconnection Frequency [Hz] Fuax: 52.0

Reconnection Time [s] 260
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Absatz Anforderungen - Priifungen Messergebnisse - Bemerkungen| Bewertung
Clause Requirements - Tests Measuring results - Remarks | Evaluation
10 Protection Considered, see appended test
table for detail. P
11 Type A Power Generating Module Technical Considered, see appended test
Requirements table for detail. P
12 Type B Power Generating Module Technical Considered, see appended test
Requirements table for detail. N/A
13 Type C and type D Power Generating Module Technical | Considered, see appended test
Requirements table for detail. N/A
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APPENDIX to Test Report No.:

ZUSATZ-DOKUMENTATION
ADDITIONAL DOCUMENTATION

See attachment for test data.
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Project Engineer: Theo Tang Reviewer: Jingge Pan
Signature: 7/:(, //m,?, Signature: J'W‘ J’a.,

Testing Location:

Name: TUV Rheinland (Shanghai) Co., Ltd.
Add _ B1-13/F No.177, Lane 777, West Guangzhong Road, Jingan District, Shanghai
ress: 200072, P.R. China
Test Sample No.: A003357821-001
Test Condition: Temperature: 25<C
Relative humidity: 70%
Test Date: 2022.09.30 - 2022.10.06

Test bench diagram:

Network simulator

| Low
Impedance

Voltage EUT DC Source

i Source

Measure Point

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

G99/1-8/09.21 Type A
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Absatz G99:2020 Messergebnisse - Bemerkungen | Bew ertung
Clause Anforderungen - Prifungen / Requirements - Tests Measuring results - Remarks Evaluation
Clause Test items Remark
1 Normal operating range (Operation range) Pass
2.1 Harmonics current (THDi) For PGU £ 75A, per IEC 61000-3-12
29 Harmonics current (linter & Ihigher) N/A, Extra test than A2-3 report form,
' particular for PGU > 75A
3.1 Voltage fluctuations (Flicker) For PGU < 75A, per IEC 61000-3-11
32 Voltage fluctuations (Flicker) N/A, Extra test than A2-3 report form,
' particular for PGU > 75A
4 DC Injection (Idc) Pass
5 Power factor Pass
6 Protection-Frequency tests (OF/UF) Pass
7 Protection-Frequency tests (OV/UV) Pass
8.1 Protection-Loss of mains test (Anti-islanding) Pass
8.2 Vector shift stability test Pass
8.3 RoCoF stability test (RoCoF) Pass
91 Limited Frequency Sensitive Mode-Over Pass
' frequency test (LFSM-O)
92 Limited Frequency Sensitive Mode-Under N/A, Extra test than A2-3 report form,
' frequency test (LFSM-U) particular for type C and type D plant
) particular for type C and type D plant
particular for type C and type D plant
10 Protection-Reconnection timer (Reconnection) | Pass
11 Fault level contribution Pass
12 Self-Monitoring solid state switching N/A, only for solid state switching
13 Wiring functional tests N/A, none on-site test.
14 Logic interface (input port) Pass
P&Q range N/A, Extra test than A2-3 report form,
15 particular for type B, type C and type D
plant
Fault Voltage-Ride Through (FVRT) N/A, Extra test than A2-3 report form,
16 particular for type B, type C and type D

plant

G99/1-8/09.21 Type A
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Test Plan

1 TABLE: Normal operating range (Operation range)
Test Conditions o
Measurements Limitation

U/Un | f[Hz] | cosg t[s]
85% 47.0 1.00 20 No disconnect No disconnect
85% 47.5 1.00 5400 No disconnect No disconnect
110% | 51.5 1.00 5400 No disconnect No disconnect
100% 50.0 1.00 5400 No disconnect No disconnect
110% | 52.0 1.00 900 No disconnect No disconnect

frequency change rate 1Hz/s No disconnect No disconnect

Note(s):
* Function of interface protection and activating active power response to over/under frequency and voltage
shall be disable.

G99/1-8/09.21 Type A
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2.1 TABLE: Harmonics current (THDi) P
P/Pn[% 50 100 -
OrdEzr : Measulrement Limit
No. [A] Ih/In [%] [A] Ih/In [%] Ih/In [%]
1 10.9880 50.545 21.7464 100.033 --
2 0.0013 0.006 0.0011 0.005 8
3 0.4550 2.093 0.7245 3.333 21.6
4 0.0026 0.012 0.0066 0.030 4
5 0.1171 0.539 0.1444 0.664 10.7
6 0.0042 0.019 0.0059 0.027 2.67
7 0.0851 0.391 0.1177 0.541 7.2
8 0.0038 0.017 0.0021 0.010 2
9 0.0608 0.280 0.1062 0.489 3.8
10 0.0015 0.007 0.0032 0.015 1.6
11 0.0407 0.187 0.0844 0.388 3.1
12 0.0034 0.016 0.0023 0.011 1.33
13 0.0313 0.144 0.0707 0.325 2
THDiI 2.235% 3.558% 13
PWHD 0.954% 2.686% 22

Note(s): If the inverter is three-phase inverter, then the worst value of the three phases has been choosed.

Since the nominal current of product In>75A, the following extra flicker table 2.2 has been also
impelmented per BS EN 61000-4-7, as the requirement of EREC G5.

G99/1-8/09.21 Type A
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3.1 TABLE: Voltage fluctuations (Flicker) P
Starting Stooping Running
dmax[%] | dc[%] d(@®)[ms] | dmax[%] | dc[%] d(t)[ms] Pst P
Measured 0.51 0.019 0.0 0.49 0.018 0.0 0.03 0.03
value
Zref
Normalised 0.51 0.019 0.0 0.49 0.018 0.0 0.03 0.03
value
Zinax
Normalised - - - - - - - -
value
Limitation 4.0 3.3 500 4.0 3.3 500 1.0 0.65
Test
impedance R 0.24 Q X 0.15 Q
Ztest
Zref
Normalised R 0.24 Q X 0.15 Q
value
Zinax
Normalised R - Q X - Q
value
Note(s): The worst value of the three phases has been choosed.
Since the nominal current of product In>75A, the following extra flicker table 3.2 has been also
impelmented per BS EN 61400-21, as the requirement of EREC P28, clause 8.8.

G99/1-8/09.21 Type A
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Test Plan

4 TABLE: DC Injection (ldc) P
Test power level(P/Pn) 10% 55% 100%
Recorded DC value in
Amps 0.0017 0.0032 0.0201
as % of rated AC
current 0.008% 0.015% 0.092%
Limit 0.25% 0.25% 0.25%
Note(s):
5 TABLE: Power Factor P
Test Conditions Measurements Limit
P/Pn cosQ U/Un P [W] Q[Var] cos® U [V] I TA] cosQ
100% 1.00 0.94 4996.8 190.3 0.999 216.2 23.13 >0.95
100% 1.00 1.0 5004.5 195.3 0.999 230.1 21.76 >0.95
100% 1.00 11 4920.6 203.5 0.999 253.0 19.46 >0.95
Note(s):

G99/1-8/09.21 Type A
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6 TABLE: Protection-Frequency tests (OF/UF) P
Condition Setting Measurement Limitation

[Hz] Trip value [Hz]
F>> 52.0 52.02
F< 47.5 47.48 +0.1% of f,
F<< a7 46.98
Condition Setting Measurement Limitation
[ms] Trip time
F>> 500 550 500-600
F< 20000 20060 20000-20100
F<< 500 560 500-600
Condition
E t Measurement limitation
[Hz] [s]
47.7 30 No trip No trip
47.2 19.5 No trip No trip
46.8 0.45 No trip No trip
51.8 120 No trip No trip
52.2 0.45 No trip No trip
Note(s):

G99/1-8/09.21 Type A
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7 TABLE: Protection-Voltage tests (OV/UV) P
Measurement
s Setting : .
Condition [U/Un] Trip value [V] Limitation
L1 L2 L3 L123
1.19 - - -
uU>> (1.13%) 273.2
1.14 - - -- + 1% of U,
u> (1.10% 261.9
U<< 0.80 183.6 -- - -
Measurement
o Setting . L
Condition [ms] Trip time Limitation
L1 L2 L3 L123
us>> 500 520 -- -- - 500-600
u> 1000 1040 -- - - 1000-1100
U<< 2500 2560 -- -- - 2500-2600
Condition
t Measurement limitation
U/Un
[s]
0.82 5 No trip No trip
0.78 2.45 No trip No trip
1.12 5 No trip No trip
1.17 0.95 No trip No trip
1.20 0.45 No trip No trip
Note(s):*: settings for product connect with a non-standard transformer
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8.1 TABLE: Protection-Loss of mains test P
Power 100%
Input :435Vdc
o L Limitation
Conditions Pw kW] Q.[kVar] Qc [kVar] Qs Trip time [ms] i
L1: 448 |L1: 498 |L1: 5.49 1.17
LI 0,
Pr: -10% L2: - |2 - L2: - - 313.4 500
Qc: +10%
L3: - L3: - L3: - -
L1: 448 |[L1: 498 |L1: 5.24 1.14
Pr: -10% L2: L2: L2: 3277 500
Qc: +5% i i ; '
L3: - L3: - L3: - -
L1: 448 |L1: 498 |L1: 4.99 1.11
Pr: -10% L2: L2: L2: 441.9 500
Qc: 0% . i ; '
L3: -- L3: -- L3: -- --
L1: 4.48 |[L1: 498 |L1: 474 1.08
Pr: -10% L2: L2: L2: 289.9 500
Qc: -5% : : : '
L3: -- L3: -- L3: -- --
L1: 448 |L1: 498 |L1: 4.49 1.06
Pri -10% 1 . L2: L2: 221.4 500
Qc: -10% i i ; '
L3: - L3: - L3: - -
L1: 473 |L1: 498 |L1: 5.49 1.11
Pr: 5% L2: L2: L2: 242.8 500
Qc: +10% i . ; '
L3: - L3: - L3: - -
L1: 473 |L1: 498 |L1: 4.49 1.00
Pr: -5% L2: L2: L2: 295.8 500
Qc: -10% i i ; '
L3: - L3: - L3: - -
L1: 498 |[L1: 498 |L1: 5.49 1.05
Pr: 0% L2: L2: L2: 291.5 500
Qc: +10% i i ; '
L3: -- L3: -- L3: -- --
L1: 473 |[L1: 498 |L1: 524 1.08
Pr: -5% L2: L2: L2: 275.0 500
Qc: +5% : ' ' '
L3: -- L3: -- L3: -- --
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L1 473 |L1: 498 |L1: 4.99 1.05
Pr: -5% L2: L2: L2: 464.3 500
Qc: 0% ' ' ; '
13 - |3 - | - -
L1: 473 |L1: 498 |L1: 474 1.03
- _RK0
PR: 5% L2: - |2 - L2: - - 233.1 500
Qc: 5%
13 - |3 - | - -
L1: 498 |L1: 498 |L1: 524 1.03
Pr: 0% L2: L2: L2: 286.9 500
Qc: +5% S - -~ - '
3 - |3 - | - -
L1: 498 |L1: 498 |L1: 4.99 1.00
Pr: 0% L2: L2: L2: 468.9 500
Qc: 0% ' ' : '
R T 1S I Y- -
L1: 498 |L1: 498 |L1 474 0.98
Pr: 0% L2: L2: L2: 265.2 500
Qc: 5% ' ' : '
13 - |3 - | - -
L1: 523 |L1: 498 |L1 524 0.98
PR +5% L2: L2: L2: 356.2 500
Qc: +5% S - S ~ '
13 - |3 - | - -
L1: 523 |L1: 498 |L1: 4.99 0.95
PR: +5% L2: L2: L2: 444.7 500
Qc: 0% ' ' : '
13 - |3 - | - .
L1: 523 |L1: 498 |L1 474 0.93
PR +5% L2: L2: L2: 252.4 500
Qc: 5% ' ' : '
13 - |3 - | - -
L1: 498 |L1: 498 |L1: 4.49 0.95
Pr: 0% L2: L2: L2: 244.3 500
Qc: -10% ' ' : '
13 - |3 - | - -
L1: 523 |L1: 498 |L1: 5.49 1.00
PR: +5% L2: L2: L2: 275.4 500
Qc: +10% ' ' : '
13 - |3 - | - -
Pr: +5% L1: 523 |L1: 498 |L1: 4.49 0.90 282.8
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Qc: -10% L2: - L2: - L2: - - 500
R R I YA - S -
L1: 548 |L1: 498 |L1: 5.49 0.95
Pro +10% 1 o, L2: L2: 270.7 500
Qc: +10% ' ' ; '
R R I Y - -
L1: 548 |L1: 498 |L1 524 0.93
Pri+10% 1, L2: L2: 305.5 500
Qc: +5% - S S - '
R R I YA - -
L1: 548 |L1: 498 |L1: 4.99 0.91
PrRi+10% 1o, L2: L2: 396.4 500
Qc: 0% ' ' : '
13 - |3 - | - -
L1: 548 |L1: 498 |L1 4.74 0.89
Pr: 10% L2: L2: L2: 210.0 500
Qc: -5% ' ' : '
3 - |3 - | - -
L1: 548 |L1: 498 |L1: 4.49 0.86
Pro+10% 1, L2: L2: 213.1 500
Qc: -10% ' ' : '
3 - | - | - -
Power 66%
Input :320Vdc
o
Conditions Pu[KW] QLIKVA] Qc [KVA] Q | Triptime[ms] '”[]:]ast]'on
L1 332 |L1: 331 |L1:  3.16 0.97
Pr: 0% L2: L2: L2: 313.9 500
Qc: -5% ' ' ' '
R R T YA N Y -
L1: 332 |L1: 331 |L1: 320 0.98
Pr: 0% L2: L2: L2: 351.4 500
Qc: -4% ' ' ' '
3 - |3 - |l - -
L1: 332 |L1: 331 |L1: 323 0.98
Pr: 0% L2: L2: L2: 363.2 500
Qc: -3% ' ' ' '
R R T YA N Y -
00 L1: 332 |L1: 331 |L1: 326 0.99
Pr: 0% 275.8
Qc: -2% L2: - L2: - L2: - - 500
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13 - L3 - L3: - -
L1: 332 |L1: 331 |L1: 330 0.99
Pr: 0% L2: L2: L2: 411.2 500
Qc: -1% T i ” i ” ~ '
13 - L3 - L3: - -
L1: 332 |L1: 331 |L1: 333 1.00
OO,
Pr: 0% 2 - L2 - L2: - - 458.7 500
Qc: 0%
13 - L3 - L3: - -
L1: 332 |L1: 331 |L1. 336 1.00
Pr: 0% L2: L2: L2: 372.3 500
Qc: +1% ; : : '
13 - L3 - L3: - -
L1: 332 |L1: 331 |L1. 340 1.01
Pr: 0% L2: L2: L2: 407.6 500
Qc: +2% S i ” i ” ” '
13 - L3 - L3: - -
L1: 332 |L1: 331 |L1 343 1.01
Pr: 0% L2: L2: L2: 366.1 500
Qc: +3% ; i i '
13 - L3 - L3: - -
L1: 332 |L1: 331 |L1. 346 1.02
Pr: 0% L2: L2: L2: 353.7 500
Qc: +4% -~ i ~ i ” ~ '
13 - L3 - L3: - -
L1: 332 |L1: 331 |L1. 350 1.02
- 09
Pr: 0% 2 - L2 - L2: - - 335.7 500
Qc: +5%
13 - L3 - L3: - -
Power 33%
Input : 182Vdc
. L Limitation
Conditions Pw[kW] QL[kVA] Qc [kVA] Qs Trip time [ms] i
L1: 163 |L1: 163 |L1l 156 0.98
- OO,
PR: 0% L2: - L2 - L2: - - 251.7 500
Qc: -5%
L3: - s - L3: - -
Pr: 0% L1: 163 |L1: 163 |L1: 157 0.98 279.2
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Qc: -4% 2 - |z - |2 - - 500
L3: - L3 - L3: - -
L1: 163 |L1: 163 |L1: 159 0.99
- 00
Pr: 0% L2: - L2 - L2: - - 312.9 500
Qc: 3%
L3: T - L3: - -
L1: 163 |L1: 163 |L1: 161 0.99
- 09
PR: 0% L2: - L2 - L2: - - 360.1 500
Qc: 2%
L3 - s - L3 - -
L1: 163 |L1: 163 |L1: 1.62 1.00
- OO,
Pr: 0% L2: - L2 - L2: - - 355.0 500
Qc: -1%
L3: - L3: - L3: - -
L1: 163 |[L1: 163 |L1: 1.64 1.00
- 0O,
Pr: 0% L2: - L2 - L2: - - 385.4 500
Qc: 0%
L3 - L3 - L3 - -
L1: 163 |[L1: 163 |L1l  1.66 1.01
- 0O,
Pr: 0% L2: - L2 - L2: - - 344.2 500
Qc: +1%
L3: - L3 - L3: - -
L1: 163 |L1: 163 |L1: 1.67 1.01
Pr: 0% L2: L2: L2: 317.7 500
Qc: +2% : - : - : - - '
L3: - s - L3: - -
L1: 163 |L1: 163 |L1: 1.69 1.02
Pr: 0%
R: 0% L2: - L2 - L2: - - 330.6 500
Qc: +3%
L3: - L3: - L3: - -
Pr: 0% L1: 163 |L1: 163 |L1: 171 1.02 356.9
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. 0,
Qei+d% 1o . |22 - |z - - 500
L3: -- L3: - L3: - -
L1: 1.63 L1 1.63 L1 1.72 1.03
Pr: 0%
U L2 - |z - | - - 3345 500
Qc: +5%
L3: - L3: -- L3: - -
8.2 TABLE: Vector shift stability test P
Test Condition Start Frequency Change Measurement Limit
Positive Vector Shift 49.5Hz +50degree No trip No trip
Negative Vector Shift 50.5Hz -50degree No trip No trip
8.3 TABLE: RoCoF stability test P
Ramp range Test:;(?\rc]}g.ency Test Duration Measurement Limit
49Hz->51Hz + 0.95 Hz/s 2.1s No trip No trip
51Hz->49Hz - 0.95Hz/s 2.1s No trip No trip
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9.1 TABLE: Limitest frequency sensitive mode-over frequency (LFSM-O) P
Test No. 1
c or-1r gifit)n s Measurements '\I’ZEEt A Limitation
| PP | v | e | EC | e | PP AP e 1 |
a) 50 100.5% | 50.00 - - - 100% 0.5%
b) 50.45 98.7% | 50.45 1.0 1.0 0.0 99% -0.3%
c)50.7 93.7% | 50.70 1.0 1.0 0.0 94% -0.3%
d) 51.15 84.8% | 51.15 1.0 1.0 0.0 83% | 1.8% 13:7“/0 <10 | =2
e) 50.7 93.9% | 50.70 1.0 1.0 0.0 94% -0.1%
f) 50.45 98.9% | 50.45 1.0 1.0 0.0 99% -0.1%
g) 50 100.6% | 50.00 1.0 1.0 0.0 100% 0.6%
Test No. 2
c onTgifit) ns Measurements TZTS? A Limitation
p | PP i || ] e | PP [ aPe e | T |
a) 50 50.1% 50.00 -- -- -- 50% 0.1%
b) 50.45 49.5% 50.45 1.0 1.0 0.0 49% 0.5%
c)50.7 44.4% 50.70 1.0 1.0 0.0 44% 0.4%
d) 51.15 35.3% 51.15 1.0 1.0 0.0 33% 2.3% 1?;;% <10 | =2
e) 50.7 44.6% 50.70 1.0 1.0 0.0 44% 0.6%
f) 50.45 49.6% 50.45 1.0 1.0 0.0 49% 0.6%
g) 50 50.2% 49.99 1.0 1.0 0.0 50% 0.2%
Note(s):
P(f) curve setting for test: f1: 50.4Hz; fstop: 50.4Hz (Deactivated); Droop: 10%
4P
Pres
A
F00T 7 kot any Ganeratiog Unita ntinsersice)
49.5 50.5 51 51.5 52 525
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10 TABLE: Protection-Reconnection timer (Reconnection) P
Measurement Limitation
Condition Delay time Power Gradient Delay time ,
[s] [per mimute] [s] Power Gradient
Reonnection:
1.12Un 60.7 --
0.82Un 60.7 --
60 --
47.6Hz 60.7 --
51.9Hz 60.7 -
1.16Un No reconnection --
0.78Un No reconnection -- .
- No reconnection --
47.4Hz No reconnection --
52.1Hz No reconnection --
Note(s):
11 TABLE: Fault level contribution P
Measurement
Test Condition
U [V] I [A]
20ms after fault 14.208 0.2080
100ms after fault 9.2917 0.1625
250ms after fault 9.2500 0.1583
500ms after fault 9.2083 0.1500
Trip time [ms] 21
12 TABLE: Self-Monitoring solid state switching N/A
It has been erified that in the event of the solid state switching device failing to
disconnect the Power Park Module, the woltage on the output side of the switching N/A
device is reduced to a value below 50 wolts within 0.5 s.
13 TABLE: Wiring functional tests N/A
Confirm that the relevant test schedule is attached (tests to be undertaken at time of N/A
commissioning)
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14 TABLE: Logic interface (input port). P

Confirm that an input port is provided and can be used to shut down the module.
DRM Specification

The inverter supports the DRM (Demand Response Mode) function as specified in AS/NZS 4777.2.

Mode Description
DRM O The inverter Is in the state of “Key-stop.”
DRM 1 The import power from the grid is 0.
i -’.;)RM 2 The |mport bc;v;er 1romme g';nd '»é no more than 50 % of the rated power.
DRM 3 The import power from the grid is no more than 75 % of the rated power.

The import power from the grid is no more than 100 % of the rated power,

DRM 4
’ but subject to the constrains from other active DRMs.

DRMS. . Theexport power from the orid Is .

DRM 6 The export power from the grid is no more than 50 % of the rated power.

DRM 7 The export power from the grid is no more than 75 % of the rated power.

The export power from the grid is no more than 100 % of the rated power,
but sub[_ect to the constrains from other active DRMs,

Corresponding relationship between cables and pins (5688) is as follows:

T568B Corresponding DRM

Pin 1: White-orange DRM 1/5

Pin 2: Orange DRM 2/6

Pin 3: White-green DRM 3/7

Pin4:Ble 'DRM 4/8

Pin 5: White-blue RefGen

Pin 6: Green Com. DRM 0
Pin 7: White-brown -
Pin 8 Brown -

-TEST REPORT END
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