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1

1.1

General information of test report

Important Note

General disclaimer

The test results presented in this report relate only to the object tested.

This report is for the exclusive use of Lyns-tci Technology Guangdong Co., Ltd.'s Client and is provided
pursuant to the agreement between Lyns-tci Technology Guangdong Co., Ltd. and its Client. This report shall
not be reproduced, except in full, without the written approval of Lyns-tci Technology Guangdong Co., Ltd.
Test reports without seal and signature are not valid.

Lyns-tci Technology Guangdong Co., Ltd.'s responsibility and liability are limited to the terms and conditions
of the agreement. Lyns-tci Technology Guangdong Co., Ltd. assumes no liability to any party, other than to
the Client in accordance with the agreement, for any loss, expense or damage occasioned using this report.

Information on derived or extended models of the range as provided by the applicant (if any) is included in
this report for information purposes only. Lyns-tci Technology Guangdong Co., Ltd. shall not be liable for any
incorrect results due to unclear, incorrect, incomplete, misleading or false information provided by client.

1.2 Revision history
Revision Date Editor Modification / Change Status
LS2A26080306EGDEO1 | 2026-09-29 Biscuit Ren Initial report was written Active
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2 General remarks for documentation

The test results presented in this report relate only to the object(s) tested.

Throughout this report a X comma ‘' / [] point ‘.’ is used as decimal separator and a X point .’ / [ 1 comma ‘’
as thousands separator.

The following suffixes/indices are used for variables in tables and figures:

n Nominal value

max Maximum value

Lx index of phase x

LxLy phase-to-phase voltages of phase x and phase y

Abbreviations

AC : Alternating Current

DC : Direct Current

EUT : Equipment Under Test

LV : Low Voltage

MP : Measurement Point

MPP Maximum Power Point
MV : Medium Voltage

PGF Power Generating Facility
PGM : Power Generating Module
PGU : Power Generating Unit
Pmax Registered Capacity

PPM Power Park Module
PWHD Partial Weighted Harmonic Distortion
THD Total Harmonic Distortion

PWHD : Partial Weighted Harmonic Distortion
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Direction definition of P and Q

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

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

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

+Q
Load:
Overexcited/Voltage-increasing

Grid -

Reactive power

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

Power plant:
Overexcited /Voltage-increasing

Grid —

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

P

Load:
Underexcited/Voltage-reducing

Grid

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

-Q

Active power ﬁ
Power plant:
Underexcited/Voltage-reducing

Grid

Sign
Active current, active power = positive
Reactive current, reactive power = negative
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3  General product information

Factory’s name ...........cccovemnmnnnnenn, : JIANGSU THINKPOWER NEW ENERGY CO.,LTD

Factory address .........cccccovveeeiiiieee e, : 1F, Building C3, Phase I, Entrepreneurship Park, No.11 Yongning
Road, Yixing Economic and Technological Development Zone

3.1 Technical data of the unit(s)

Model S$1000TL S1500TL S$2200TL S3000TL
DC input (PV)

Max. DC input voltage [V] 550

Operating MPPT voltage range [V] 70 ~ 450 100 ~ 450

Max. input DC current [A] 18

Max. input DC short current [A] 25

AC connection

No. of phases X Single-phase 0 Three-phase

Nominal output AC voltage [V] 230V (L + N + PE, 50/60Hz)

Max. output AC current [A] 6,0 8,0 12,0 16,0
Nominal active output power Pn [W] 1000 1500 2200 3000
Max. active output power Pmax

(manufacturer's specification) [W] 1100 1650 2420 3300
(manufocturors specioton) VA 1100 1650 2420 3300
Model S3600TL S4400TL S5000TL S6000TL
DC input (PV)

Max. DC input voltage [V] 550

Operating MPPT voltage range [V] 100 ~ 450 100 ~ 500

Max. input DC current [A] 18 30

Max. input DC short current [A] 25 40

AC connection

No. of phases X Single-phase 1 Three-phase

Nominal output AC voltage [V] 230V (L + N + PE, 50/60Hz)

Max. output AC current [A] 18,0 21,0 23,0 28,0
Nominal active output power Pn [W] 3600 4400 5000 6000
(manutacturers speciication) W 3960 4840 5500 6600
Max. apparent power Smax 3960 4840 5500 6600
(manufacturer's specification) [VA]

Software version V101

Note:
All tests are performed at 230V,50Hz.
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Equipment mobility ................... : Permanent connection

Operating condition............cccccceeeeeeiienns : Continuous

Class of equipment ..o : Class |

Protection against ingress of water ....... : IP65 (according to EN 60529)

Mass of equipment [Kg] .....cccceevvveeernne. : S{1000~3600}TL: 5,2 kg
S{4400~6000}TL: 9 kg

Type of internal transformer .................. : Non-isolated (Transformerless)
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Datasheet of the generating units (Relay-Interface switch):
Main materials: HF161F-W

cPAhus

File MocETMST

&

Fiie Mo 40031410

Fiie o COC 1002050843
COC1 8002 203489

Features
® 31Aswiching capacity

® Appecable 1o iventer used tof pholovoliaie power

Jenerabon Syslors
& |deal for LIPS

® 1.5mm contac gap (complian to European Pholowdl e

Standard VDEM 26

1. 8mam contacl gap (oomgian 10 IEC 62 108-2-2011)
& The cearance distance between conlec and ool i bigger
Fran 6. 4mim, The oreepage distance is bigger than Berm.

( mgrecial code 477 : 7 5mim )

® Low cod hading voll age conkibules 1o saving encqgy of

eduipament.
® ULnsutaon syslem: Class F

RoHS com phant
CONTACT DATA CHARACTERISTICS
Conactgap 15mm | 18mm | 20mm | 23anm  InddaSon resistance 000K (a1 SOOVDC)
P —— 14 Dibact e Betweencal & cortaas 4SHOVAC Hmin
e — = H00me {14 BVDC) SHENGIN | Bt open cortiaces IS00VEC Imin
Contact maeral Agsn0; Srge woiiage febwedn ool & cotacts) TR {120 50qes)
T Femie] Fosbe Operats lime (a1 rated. vol) ZUTs m
BAEENET| BAISNAC g
Comsctrang | imiume| e | “pphe | Foibe  Release tme (d rakd voll) Ry
| | DR — 35K MAX. (Cormat oat camert 314,
0t acila]  gam Temperahie rise ratiesd v el i S0, 28 BT
W swithig woltage 2TTRC {alrated. voll} T MK { Contactioad cument 314,
Slan seichingoumens | 31A 33A A 26A 0% of rated wokace eniiation, & &)
:
i swikchingpower | T750VA | B350V | TTS0VA | TZO2VA ﬂﬂimel Dmchongl S
Ty Dastucie SBms
Secioncad sduane ) x 10°%a| 1 ¢ W00l » WPoesll » 1000es
e T AT R it b Fesistanoe 10Hz o 55Hz 1.50men DA
e
321 5;1 -40C o 85C
TS s il eLpply kil ey e, wiire
1.5 0n 15n of)| 5 on 1.5 o) |1, Saon 1.5 o8 ,_.“m_:m B 459 to 0RG that of raes wollage
Notos 1]The data shown sboe am niml alues. Husmidity 55 o 85 FH
cm_ Temminaion PCa
o - vy LUnitweight Appro. 21
: R E T Consuckon Pl pood
W\'ﬂlﬂe ‘5*.}““(”35:} Wotes: The data sheown abone ane inlial sbues.

1mmmam.nmndniﬂ:mw

2;|'I'rl.| lul','nc!:hnnd alfow app

fed pncre fhan mamimuen of
vl.ntrlh'gnlﬁg 1250% Un as 23

aulun ) , preveen ouer heafing burmed.
COIL DATA at23c
Nomingl | PR | Dopout | pgsy Cod
VOC | pay ™ | min W a
] 63 g 108 58 x (11107%)
12 84 12 a4 103 = {1=10%6)
18 128 148 218 230 x {1£10%})
24 158 24 288 410 x {15 10%)

oo 1) The data shovn abhows 2 infal vaoes.

m‘mm\nl‘gﬂ nesiers o fhe masimum wokage vwhich ey

s ina shord perod of Sme
HOMNGFARELAY

SAFETY APPROVAL RATINGS
264 27TTVAC 8175 C
senes e 224 2TTVAC 8185 C

VDEMM

2BAITIVAC &75C
224 2TTWAC 81850

JTAZEMAC cosaell 0.1 10
334 250VAC cosa =08 D108 {47T)

Wokes: 1) All values urspeciied are af room femperaiones .
I Only typical nads are e aboe. Oter load specicatons
can b areailable upon e guest.

* S00001, 1S0MS 6040, 5018001, ORSASTANNT . [EC0 OC 090000 CERTFIED

2019 Rev. 1.00
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ORDERING INFORMATION

|H|=161|=-*.4'1.ffr 12 | -H T | (XXX

Type

Coil voltage 2,12, 18, 24vDC

Contact arrangement H: 1 Form A

Contact material T AgSnDy

Speclal code™ X200 Customer special requiremsant Nil: Standard

Wotes: 1) Water cleaning or sriace process i not soggesied afer e fur-prooded neys ane assembled on FGE.
Z) Flursproo fesd refarys can nat be used in e ervinorenen § wash poliute s ke H5, S0, N0, dest, el
) The: customes speciall receinement expeess. 35 special code afier ealuating by Hongla, eg. {(414) siands for product wish ool
temminal of 1.4X0.4; &.g. (477) stands jor Comact gap: 1.8mmuiess) stands for Contact gape 2 .0mm {704) stands jor Contact gap: 2 3mm.

OUTLINE DIMENSIONS, WIRING DIAGRAM AND PC BOARD LAYOUT Ui i
Cutling Dimensions
Standard type
5.4 #2a := ir“
3
y i |
by L T B A 8 81

{414) special code version

0. 4vea e

ik B

g

28 snan Svesy

E5ies

21480

285
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OUTLINE DIMENSIONS, WIRING DIAGRAM AND PC BOARD LAYOUT L b
PCB Layout {Batiom view)

Standard type {414} specisl code version
e

Bulg cht
Faid

5 75 +6
B

Wirng Diagram

Femaric 1) in case of no tolemnce shown in ouline dm anson: culine dmens@on < 1mm, ioleanoe shouid be 20 2m; owline dmension = Tmm
and = bmm, folerane should be 0 3mm; oudine dmension ™ Smm, folerance should be <0 4mm.
) Thie ok mnce wifhoo! indiosing for PR o is abvwe ys 20, femen.

CHARACTERISTIC CURVES

BAACOIRELEA SWITCHING POWER ENDURANCE CURVE
- w5 -
z = — 5
] |-
=
B [QEEI=SSESSSSs!
5 £ 1] |
LE] g K g
i e L
- 8 11
=
= = CE B4R R EEUEMEDTR S
Contad Voltage (V] Corfad Cument )
Test conditions:
2 T5C, 1.5 m 1. 5sol
Diocda
The specifica Son & for ek aniry. Sesz 50 =T gy and Guid elnes ™ for more i on. Speoimions subjed 0 duang e vt nosos.

‘e could not evaluate @l te periormance and a the pammeters o every possbie applcation. Thes $e user should be in @ hgte position to
choose fhe suitable produd {or Sheir own appiio lon. 1 e is any guery, plesse oon tad Hongta for e technical serdoe. Howewer, | is the pser's
respeoresiball®y S0 defermmime which prod od shoulid e ussd only

£ Mizmen Homgla Eledroncousae Co., Lid, Al dghis of Hongla are eserved.

287
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3.2

The units in the product series:

sharing the same control electronics,
with the same firmware,
with the same construction solutions including the power part,
with the same number of phases,
with the same power electronics, filters and transducers.

Description of the differences of the models within the product series

The models S1000TL, S1500TL, S2200TL, S3000TL, S3600TL, S4400TL, S5000TL and S6000TL use the
same hardware platform and software which except the output power derating by software and the model
name's due to the demand for commercial trade purposes. The model difference as show in below table for

details.
Difference term S1000TL | S1500TL | S2200TL | S3000TL | S3600TL | S4400TL | S5000TL | S6000TL
Boost inductance 620uH 620uH 620uH 620uH 620uH 700uH 700uH 700uH
Inverter inductance | 840uH*2 | 840uH*2 | 840uH*2 | 840uH*2 | 840uH*2 | 700uH*2 | 700uH*2 | 700uH*2
BUS Capacitors SO0 2 | 4700b 2 | 4700F 2 | 470uEv2 | 4700F 2 | 47004 | 47OuFv4 | 4700F 4
B0OST DIODE 20A, 650V | 20A, 650V | 20A, 650V | 20A, 650V | 20A, 650V | 30A, 650V | 30A, 650V | 30A, 650V
(L?\i/\r/’}ar)‘sﬂ]‘:’r:ﬂ 300 * 294 * 104 370 * 318.5* 105.5
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3.3

Copy of marking plate

I MNAME: SOLAR INWVERTER
ThinkPower mopeL: s1000TL

DiC-lnput
Max. input Voltage BEO Y
MPPT Volage minge TO~450 W
Max Mppl Cumend 18 A
Max_inpat Sheorl Cusend 25 A
AC-Output
Morminal Oulpad Vodtage 230V
Moominal Oulpal Frequency 50 F 60 Hz
Max. Grh Cumend GA
Max. Grd Power 100 W

Disconnect the imarter from all he
extamal power sources balore sanvice!

Do nol touch lve
pans urtil 10 minutes

A CI after disconnection
L 10min  from the sources!

Hot surface! May exceed 60C |

Danger to life due to high voltages!
Only qualifed personnel can open
and service the product!

= =

A WARNING

WLEKT THEHRPOWER MEW ERERGY TOLLTDL

3 iy, Idusrdal Pand B Yangning Flaad_Viding C iy Wi Oty ange Prou e Ching
\

o

A NAME: SOLAR INVERTER
ThinkPower mooeL: s1500TL

CiC-lmpust
Max. Input Vol age SED W
MPPT Vailage mnge TO~450 W
M Mppl Cusmend 18A
hiax. inpait Short Cusent ZSA

AC-Output
honminal Oufpul “Voitage v
honming Oulpad Frequency 50§ 60 Hz
Max. Grid Cusrend BA
Max. Grid Power 1650 W
Froleci Class Chass |
Ineg sess Prodecion IPas
Operaton femperause -25~800C

ADATCm

Disconnect the invenar from all the
extamal power sources bafore senvice!

AC..

Hol surface! May exceed 60C |

Do nol touch lve
parts until 10 minutes
after disconnection
from the sources!

Danger to life due to high voltages!
Only qualifed personnel can apen
and servica the product!
re-
1
[}
b il

A WARNING

Yy

WLEE THENIRPOWER MEEW ERERGY COLLTD.

3 Bullding, Rdusirial Park B Yongping Fisad, Yeing Ciyied Ciyfangsu ProvinesChing

o
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r R - n
P NAME: SOLAR INVERTER T NAME: SOLAR INVERTER
ThinkPower mopeL: s2z00mL ThinkPower mopeL: s3o0omL
DC-Input DC-input
Max. inpud Vioil age 550V Max. inpas Voltage 550
MPPT Viilage mnge 100~ 450V MPRT Vitage mnge 1100~ 450 vV
Max Mppt Currand 18A M= Mppt Cument 18A
Max. Input Shon Cisent 254 hiaoc. Ingt Shon Cusnt 54
AC-Chutput AC-Cutput
Mormind Oulpa Wioliage Z30V Monmenal Oulpat Viostage 30V
horminal Oulpul F requency 5017 60 Hz MNogminal Oulpad Frequency S0/ 60 He
hax. Grid Currend 2 A Max. Grid Cuannand 15 A
Max. Grid Power 2420W Max. Gaidi Power 300 W
Profect Class Class | Profect Cless Class |
Ing Eas Proleckon o] Ing E==ss Frodecion IFgs
Operabon Bmperalus -25~800C Operaton Emperau s -25~60C

ADAJ Cm

A& WARNING

A WARNING

Cisconnect ha imanar from all the Disconnect he imseder from all the
extamal power sources before sendoal extemal power sources before sanvice!
Do not touch live Do not touch live
N parts until 10 minutes N parts until 10 minues
)/ after disconnection )/ after disconnaction
" 10mn from the sources! o 10mEn from the sources!
Hot surface! May excead 80C ! Hot surface! May exceed 600!
Danger to life dua to high voltages! Danger to life dua to high voltages!
Only qualifed parsannel can apen Only qualifed parsonnel can open
and sarvice he product! and service the product!
- -1 - 1
I ] 1 I
I I
- % =]
WILKKT THINIRP OWIER: MIEW ENERGY COLLTD. LK THENIRF OWER REW EMERGY OO LTD.
C Buadding, naustrial Park & Yengning Road, ieing Ciy, vl Clydangss Provinee China C3 iy, dusirial Park B Yorgning Foad, Ying Ciy, Vo City_Jangss Provinos Ching
Y i L r
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i ™ r '\
I MAME: SOLAR INVERTER A NAME: SOLAR INVERTER
ThinkPower MODEL: S3600TL ThinkPower MODEL: S4400TL
DC-Input DC-lrput
Max. input Vol age 550 Max. Input Violtage 550 W
MPET Viltage mnge 100~ 450 WV MPPT Vdlage mnge 100~500 YV
M Mppt Cunnent i8A M Mppt Cummend DA
Miax. inpait Shoet Casent 25 A Max. inpast Short Cusent 40 A
ACChutpot AC-Cutput
Hormnal Oddpad Vol age: 230V Monminal Outpad ioliage 230V
hosming Dulpad Frequency 50/ 60 Hz Morminal Oulpul Frequency 50 60 Hz
Max. Grid Cunrent 18 A Max. Grid Curment 21 A
Max. Grid Power BE0'W Max. Grid Fower 4340 W
Proleci Class Claszs | Proteci Class Class |
ing eas Protection IP&5 Ing s Prolecton IPEs
Operaton Emperdue -25=600 Operaton lemperalus -25=~600

ADATCEB ADATCm

Disconnect the imsantar from all ha

exlemal power sources before sandcal exlamal power sources before sendce!
Do nol touch The D nal touch Inea
Y parts until 10 minutes ™~ parts until 10 minutes
/ after disconnaclion /r after disconnaction
o 10mn from the sources! 10min  from the sourcas!
Hot surfaca! May exceed 60C ! Hot surface! May axcesad 80C |
Danger to life due to high voltagas! Danger to life due to high voltages!
Only quaiifed parsonnel can open Only qualifad parsonnel can open
and service the product! and service the product!
e i I =
I I i i
i ]
o8 =) il
WATK] THINFP OWER WEW ENERGY COLLTD. WL THEMIPOMYER MEW ENERGY COL LTI
3 Bullding, hausial Park 6 Yergring Ao, viong iy, Ve Ty Sangss Provinee Ching 3 Bnallding., Matusirial Pk 6] Yoogning R, Yhoing Ciy, o City,dangsw Prov na China
Y, - W, I’
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T NAME: SOLAR INVERTER
ThinkPower mopeL: ss000TL

DC-nput
Max. inpul Vollage 550V
MPPT Vdlage mnge 11060~ 5060 W
b Wippd Cumend 30 A
hMax_ input Shoat Cuosent 40 A

ACOutput
orminal Outpat \ioftage 230
Morminal Oulpal F requency 507 60 He
e, Grid Cosrend 23 A
Max. Giid Power 5500 W
Projeci Claes Class |
Inig =ss Protection P65
Operaion Bmperalue -25=80C

ADAT D

Cesconnact tha imeter from all the
exlemal power sources bafore sendcal

Do not touch live
pants urtil 10 minutes

AC
/_,.f Tomin from the sources!

after disconnection

Hot surface! May excead 60C !

Danger to life due to high voltages!
Only qualifed persannel can apen
and service tha product!

W] THINKPOWER MEW EMERGY COLLTD.
3 Budlding, Industial Park 1, Yangning Aisad, Yieing Ty, Clydangss Provines Ching

e

r

Note:
The marking plates shown above may be only a draft. The use of certification marks on products must be

approved by the respective NCBs to which these marks belong.

W MAME: SOLAR INVERTER
ThinkPower MODEL: S8000TL
DC-lnput
Miax. Ingel iodl age S50Y
MPFT \Voltage mnge 100~ 500
M Mppt Cusrent WA
hiax. inpast Shoet Cusent 40 A
AC-Output
horminal Cuipad Vipiage 230N
Nosmina Oulpal Frequency 50 / 80 Hz
Max. Grid Cusrant 28 A
Max. Goid Power G600 'W
Frodeci Clags Class |
ing s Pralocion IPEs
Operation emperalue -25~600

ADA T e

AC
/‘,.f 10min.  from the soufcas!

Oisconnec! the imenar from all ha
extamal power sources bafore service!

Do not toueh Thie
parts until 10 minutes
after disconnection

Hot surface! May excead §0C |

Danger to life due to high voltages!
Only qualifed personnal can open
and service the product!

L

WALEKE THENHP OWIER WIEW EMERGY COLLTD.
C3 Bulding, ndusivial Park i Yoageing Rogd, Yo Ciby.Vied Ty, S amg st P o inss Ching

o

The marking plate shown above are the minimum requirements required by the safety standards. For final
production samples, additional certification marks may be added that do not cause misunderstanding.

The marking plate is attached to the side surface or the back of the enclosure and is visible after installation.
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3.4 Description of the power circuit
The internal control is redundant built, it consists of Microcontroller Main DSP (U18) and slave DSP(U21).

The Main DSP (U18) control the relays by switching signals; measures the PV current, Bus voltage, grid voltage,
frequency, AC current with injected DC and the array insulation resistance to ground.

In addition, it tests the current sensors before each start up.

The slave DSP (U21) is measuring the grid voltage and grid frequency, also can switch off the relays
independently, and communicate with Main DSP (U18) each other.

The current is measured by a current sensor. The AC current signal and the injected DC current signal are sent
to the Main DSP(U18). The Main DSP(U18) tests and calibrates before each start up all current sensors in each
phase. The relays are tested before each start up.

DC/DC
Booster Circuit
1
|
DC Switch | 1
+ /1 ‘ | I F—IE l : e e = N |
e il o . | i } | { 2|
1] it L1 . N
o | LC Rejector | P
N } SR et :
I | Inver{:e:r Circuit I |
| | | | :
PV- é———JI i I i 1 ______________________ i ! :
Insultaion | £ % i I L
g J o S5x g !
FTE T §35%
= Main-DSP = Slave-DSP

Figure 1 — Block diagram of the power circuit
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4 General remarks for testing

4.1 Scope of measurements

During the test period stated above following environmental data were recorded:
e Temperature: 20.3 ~25.2°C

¢ Rel. humidity: 36.5~ 57.3%RH

e Air pressure: 985.2 ~1003.5 hPa

1. Functional safety 4.1 6.1
2. Reconnection 4.2 6.2 X
3. Voltage monitoring 4.3 6.3 X
4. Frequency monitoring 4.4 6.4 X
5. DC current monitoring 4.5 6.5 X
6. Detection of islanding 4.6 6.6
7. Requirements for photovoltaic 4.8 6.7
inverters with integrated

disconnection means

Note:
* Decision Rule for conformance with the prescribed limits:

in this report, a Simple Acceptance (measurement uncertainty associated with the measurement result is not
taken into account) is utilized, and the statements of conformity are reported as:

* Pass - the measured value is below the acceptance limit
* Fail - the measured value is above the acceptance limit
unless otherwise normatively specified or contractually agreed with the client.

* According to DIN AR V 4105:2011 and DIN VDE V 0124-100:2012 requirement conditions and testing are
performed.

since the rated power of $S1000TL, S1500TL, S2200TL, S3000TL, S3600TL, S4400TL, S5000TL are between
1/v/10-Pn,;s6000TL and 2-Pn, s6000TL, a family approach to type testing is acceptable.
* The tests were performed on AC Grid (Utility) Connection under PV input mode, AC output 230V, 50Hz.
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4.2 Measurement setup

Tests documented in this test report were performed using the following test configuration:
O Measurements in the field on real grid
O Test bench tests on real grid

Test bench tests on an AC grid simulator

The measurement setups are shown in Figure 2 and Figure 3. The specific test and measurement devices are
stated in section 4.3.

Oscilloscope
+

Data acquisition recorder
-

L1

DC+

d

DC-

(Only for Flicker /
l— Harmonics testing)

B

Figure 2 — Measurement setup used for tests except Loss of Mains test

Inverter s2 l_ 53 L R
— f _—_L BOOOOTK
= g \Nva SR
g P network

@ g
o
[ F]
£
-

Figure 3 — Test circuit for Loss of Mains according to DIN VDE V 0126-1-1
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4.3 Measurement equipment
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S7000-21K- 6018888221003
DG source HC-ENG-043 KEWELL 000040 oo
AC source HC-ENG-030 KEWELL KAC-45-345-33 6018888220300 Monitored by Power
485 N
nalyzer
Qunling
RLC Load HC-ENG-005  Energy ACLT-3803H  93H006289
Resources
TRION-1820-  A1228623/
Power Analyzer HC-ENG-029 DEWETRON POWER C5220751
gg{ENG'OZQ' SIGNALTEC  CT 400 1221300587
ggz‘ENG'OZQ' SIGNALTEC  CT 400 1221300588 2027-03-18
Current
transducer
E&ENG‘OZS" SIGNALTEC  CT 400 1221300595
E&'ENG‘OZS" SIGNALTEC  CT 400 1221300596
g
Temperature ~ HC-ENG-002 gehuang  5op ga CMA215000031  2027-03-24
Electric Co.,
recorder
Ltd.
Note:

All measurement equipment was used within the calibration period. Copy of calibration certificates are available
at the laboratory for reference.
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5 Assessment overview

Possible test case verdicts:

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

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

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

Testcaseisnotrated ........c.occcveveiiiennnnn . N/R

Reference to declaration documents.......... : R/ID

1. functional safety See section 6.1 / The verified

functional safety of the S6000TL
can be applied to other units in the
product series directly.

2. Reconnection 4.2 See section 6.2/ The P
measurement results of the
S6000TL can be applied to other
units in the product series directly.

3. Voltage monitoring 4.3 See section 6.3/ The P
measurement results of the
S6000TL can be applied to other
units in the product series directly.

4. Frequency monitoring 44 See section 6.4 / The P
measurement results of the
S6000TL can be applied to other
units in the product series directly.

5. DC current monitoring — DC 4.5 See section 6.5/ The P
injection measurement results of the
S6000TL can be applied to other
units in the product series directly.

6. Detection of islanding 4.6 See section 6.6 / The P
measurement results of the
S6000TL can be applied to other
units in the product series directly.

7. Marking 4.7 See Copy of marking plate P
according VDE 0126-1-1.

8. Requirements for photovoltaic 4.8 See section 6.7/ according clause P

inverters with integrated 4.8 of DIN EN 62109-2 and the

disconnection means verified test of the S6000TL can be

applied to other units in the product
series directly. The inverters meet
the requirements of IEC 62109-1
and IEC 62109-2. Details see
reports No. 2412110607001-SF-
LD-R1, HWA-HSING
(DONGGUAN) TESTING CO.,
LTD. on 2025-03-28.
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9. General requirements for 5.0 The requirement about standard P
Electromagnetic compatibility DIN EN 61000-6-2 and DIN EN
61000-6-3 have been evaluated in
EMC test report (No. 2408080221-
01-RE-BR-01) Hwa-Hsing
(Dongguan) Testing Co., Ltd. on
2024-09-12.
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6

6.1 Functional safety

Measurement results

Test Report No.:LS2A26080306EGDEO1

The safety of the functions of the automatic control device defined in 4.3 to 4.6 and - if applicable - 4.8 shall be
ensured under all operating conditions of the network. shall be ensured under all operating conditions of the
network. It may be installed as a stand-alone or as an integral part of the generating plant and shall switch off
in the event of a fault condition and switch off in the event of a fault condition and indicate the fault condition.
Single-fault safety
The switching point shall meet the requirements of single-fault safety according to VDE-AR-N 4105:2011, A.6.
Disconnection device
In the case of integration into a PV inverter, the disconnection device must meet the requirements according to

DIN EN 62109-2 (VDE 0126-14-2):2012-04, 4.4.4.15.2 in the case of integration into a PV inverter, and in all
other cases the requirements according to VDE-AR-N 4105:2011, 6.4.

test test fuse WSS
No. component No. fault ; current result
voltage (V)| time No. (A)
1. Relay RY1 Pin3 short 230Vac; 10min - -- 'The inverter cannot start-up.
and Pin4 before | 500vdc Error message: P008
start-up No damage. No hazard.
2. Relay RY3 Pin3 short 230Vac; 10min - -- 'The inverter cannot start-up.
and Pin4 before | 500vdc Error message: P008
start-up No damage. No hazard.
3. Relay RY2 Pin3 short 230Vac; 10min - -- 'The inverter cannot start-up.
and Pin4 before | 500vdc Error message: P008
start-up No damage. No hazard.
4, Relay RY4 Pin3 short 230Vac; 10min - -- 'The inverter cannot start-up.
and Pin4 before | 500vdc Error message: P008
start-up No damage. No hazard.
5. DSP_INV_L Open 230Vac; 10min -- --  [The inverter disconnecting from
Voltage 500Vdc grid immediately.
monitoring R73 Error message: P003
No damage. No hazard.
6. DSP_INV L Short 230Vac; 10min - -- The inverter disconnecting from
Voltage 500Vdc grid immediately.
monitoring R75 Error message: P002
No damage. No hazard.
7. DSP_INV_N Open 230Vac; 10min -- --  [The inverter disconnecting from
Voltage 500Vdc grid immediately.
monitoring R76 Error message: P003
No damage. No hazard.
8. DSP_INV_N Short 230Vac; | 10min -- --  [The inverter disconnecting from
Voltage 500Vdc grid immediately.
monitoring R78 Error message: P002
No damage. No hazard.
9. PV1_V-Voltage | Open 230Vac; 10min - -- The inverter disconnecting from
monitoring R25 500Vdc grid immediately.
Error message: P007
No damage. No hazard.
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10. PV1_V- Voltage Short 230Vac; | 10min - -- The inverter disconnecting from
monitoring R27 500Vdc grid immediately.
Error message: E002
No damage. No hazard.
11. PV1_V+ Voltage Open 230Vac;| 10min -- --  [The inverter disconnecting from
monitoring R10 500Vdc grid immediately.
Error message: PO07
No damage. No hazard.
12. PV1_V+ Voltage Short 230Vac;| 10min - -- The inverter disconnecting from
monitoring R8 500Vdc grid immediately.
Error message: E002
No damage. No hazard.

13. INSULATION_R Open 230Vac;| 10min -- --  [The inverter cannot start-up.
Voltage 500Vdc Error message: E001
monitoring R20 No damage. No hazard.

14. INSULATION_R Short 230Vac;| 10min -- --  [The inverter cannot start-up.
Voltage 500Vdc Error message: E001
monitoring R22 No damage. No hazard.

15. U1B Pin 7 and Open 230Vac; | 10min - -- 'The inverter cannot start-up.
Pin 6 500Vdc Error message: E001
No damage. No hazard.
16. U1B Pin 7 and Short 230Vac;| 10min - -- 'The inverter cannot start-up.
Pin 5 500Vdc Error message: EQ01
No damage. No hazard.
17. DSP_GRID_L Open 230Vac;| 10min - -- The inverter disconnecting from
Voltage 500Vdc grid immediately.
monitoring  R39 Error message: P003
No damage. No hazard.
18. DSP_GRID_L Short 230Vac;| 10min - -- The inverter disconnecting from
Voltage 500Vdc grid immediately.
monitoring R41 Error message: P002
No damage. No hazard.
19. DSP_GRID_N Open 230Vac;| 10min - -- The inverter disconnecting from
Voltage 500Vdc grid immediately.
monitoring R48 Error message: P003
No damage. No hazard.
20. DSP_GRID_N Short  |230Vac;| 10min -- --  [The inverter disconnecting from
Voltage 500Vdc grid immediately.
monitoring RS0 Error message: P002
No damage. No hazard.
21. U2 Pin 1 and Pin Short 230Vac; | 10min - -- The inverter disconnecting from
3 500Vdc grid immediately.
Error message: P0O0O1
No damage. No hazard.
22. U2 Pin 2 and Pin Short 230Vac;| 10min - -- The inverter disconnecting from
3 500Vdc grid immediately.
Error message: P0O0O1
No damage. No hazard.
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23. U4 Pin 1 Open 230Vac;| 10min -- --  [The inverter disconnecting from
500Vdc grid immediately.
No damage. No hazard.
24. Transformer TX1 Short 230Vac;| 10min - - The inverter disconnecting from
Pin2 and Pin1 500Vdc grid immediately.
No damage. No hazard.
25. Transformer TX1 Short 230Vac;| 10min - -- The inverter disconnecting from
Pin3 and Pin4 500Vdc grid immediately.
U3 damage.
No hazard.
26. Transformer TX1 Short 230Vac;| 10min - -- The inverter disconnecting from
Pin5 and Pin6 500Vdc grid immediately.
No damage. No hazard.
27. Transformer TX4 Short 230Vac;| 10min -- --  [The inverter disconnecting from
Pin2 and Pin1 500Vdc grid immediately.
No damage. No hazard.
28. Transformer TX4 Short 230Vac;| 10min -- --  [The inverter disconnecting from
Pin9 and Pin10 500Vdc grid immediately.
No damage. No hazard.
20. Transformer TX4 Short 230Vac;| 10min -- --  [The inverter disconnecting from
Pin6 and Pin7 500Vdc grid immediately.
No damage. No hazard.
30. Transformer TX2 Short 230Vac;| 10min -- --  [The inverter disconnecting from
Pin2 and Pin1 500Vdc grid immediately.
No damage. No hazard.
31. Transformer TX2 Short 230Vac; | 10min -- --  [The inverter disconnecting from
Pin9 and Pin10 500Vdc grid immediately.
No damage. No hazard.
32. | Transformer TX2 Short  |230Vac;| 10min -- --  [The inverter disconnecting from
Pin7 and Pin6 500Vdc grid immediately.
No damage. No hazard.
33. BUS C4 Short 230Vac;| 10min -- --  [The inverter disconnecting from
500Vdc grid immediately.
D2 Q5 damage.
No hazard.
34. BUS D2 Pin 1 Short 230Vac;| 10min -- --  [The inverter disconnecting from
and Pin 2 500Vdc grid immediately.
Q5 damage
No hazard.
35. Q7Cand G Short  |230Vac;| 10min -- --  [The inverter disconnecting from
500Vdc grid immediately.
Q7, R23, R24, U3 damage
No hazard.
36. Q7CandE Short 230Vac;| 10min -- --  [The inverter disconnecting from
500Vdc grid immediately.
Q11 damage
No hazard.

Page 25 of 49




LYNS-TCi

Test Report No.:LS2A26080306EGDEO1

37. Q11 Cand G Short 230Vac;| 10min -- --  [The inverter disconnecting from
500Vdc grid immediately.
Q11, R33, R34 damage
No hazard.
38. Q11 Cand E Short  |230Vac;| 10min -- --  [The inverter disconnecting from
500Vdc grid immediately.
Q7 damage
No hazard.
39. NS16801B U3 Short  |230Vac;| 10min -- --  [The inverter disconnecting from
Pin 4 and Pin 5 500Vdc grid immediately.
Error message: PO09
No damage. No hazard.
40. Output Land N Output [230Vac;| 10min -- --  [The inverter disconnecting from
short 500Vdc grid immediately.
circuit Error message: P006
No damage. No hazard.
41. Communication Open 230Vac;| 10min -- --  [The inverter disconnecting from
fault 500Vdc grid immediately.
Between Main Error message: P010
DSP and Slave No damage. No hazard.
ARM(R122)
42. Communication Open 230Vac;| 10min -- --  [The inverter disconnecting from
fault 500Vdc grid immediately.
Between Main Error message: P010
DSP and Slave No damage. No hazard.
ARM(R123)
43. Communication Open 230Vac;| 10min -- --  [The inverter disconnecting from
fault 500Vdc grid immediately.
Between Main Error message: P010
DSP and Slave No damage. No hazard.
ARM(R136)
44, Communication Open 230Vac;| 10min -- --  [The inverter disconnecting from
fault 500Vdc grid immediately.
Between Main Error message: P010
DSP and Slave No damage. No hazard.
ARM(R138)
Note:

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

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical in
hardware and just power derated by software.

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

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

The connection, reconnection after a mains fault and reconnection after a short interruption must short
interruption must be carried out in accordance with VDE-AR-N 4105:2011, 8.3.1 apply;

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

Assessment criterion:

After actuating the NS protection, it should be checked that the system can only be switched within the tolerance
ranges ((84% Un=<U =110% Un) and (47,50Hz <f <50,05Hz)) at the earliest after 60s after voltage and frequency
has remained within the tolerance ranges.

S6000TL

Connecting conditions and synchronisation

Setting value Reconnection time [s] Limit [s]

Connecting conditions for frequencies:

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

b) | 247,55Hz 65s 260s

c) | 50,10Hz No reconnection No resetting allowed
-- | Switch to: - -

d) | <50,00Hz 65s 260s

Connecting conditions for voltage:

e) | <84% Un

No reconnection

No resetting allowed

- Switch to:

f) | =84%Un

65s

260s

g) | 111% Un

No reconnection

No resetting allowed

-- | Switch to: -- --

h) | =109 Un 67 s >60s
Connecting conditions for short interruption

Step [V to V] Jump Duration [s]: Reconnection Time [s]: Limit [s]
Step 1

230t0 177,1 2,0 25
Step 2

230t0 177,1 4,0 260
Note:

The conditions and testing are performed according to VDE V VDE 0124-100:2012, 5.5.1 and 5.5.2.

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical

in hardware and just power derated by software.
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Connecting conditions for frequencies: 247,55Hz

8000 - 52.00
T - 51.50
51.00
6000 50.50
5000 50.00
T
4000 49,50 5
= 49.00 £
Q- 3000 3
4850 J
e
2000 48.00 W+
116 47.50
47.00
o 46.50
-1000 - 46.00
0 200 400 600 800 1000 1200
Time[s]
PIW] ====-= P_limit[W] Frequency[Hz]
Connecting conditions for frequencies: 50,1Hz
8000 - 52.00
51.80
1990 51.60
6000 w17
51.20
5000 51.00 o
- 50.80 L,
>
E 4000 50.60 2
ot 1)
a 3000 50.40 S
50.20 @
L =
2000 50.00 &
49.80
1000 49.60
0 49.40
49.20
-1000 - 49.00
0 200 400 600 800 1000 1200
Time[s]
PIW] ====-= P_limit[W] Frequency[Hz]
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Connecting conditions for voltages: 284%Un
8000 240
7000 [ 230
6000 - 220
5000 210
— 4000 208 %
= o
= 3
Q- 3000 190 §
>
2000 - 180
1000 - 170
0 160
-1000 150
0 200 400 600 800 1000 1200
Time[s]
PIW] ===== P_limit[W] Voltage[V]
Connecting conditions for voltages: <109%Un
8000 290
7000 | -
270
250
230 =
[+}]
(=]
L]
=
210 ©
=
- 190
170
150
0 200 400 600 800 1000 1200
Time[s]
PIW] ===== P_limit[W] Voltage[V]
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Jump duration time: 2s

)
=
O
B o B s e . B S B S e
=
e e e e A L e R R R R S R B S S R S R R R A S S R S S R L s B L S S iis
H
L e D e e e e I S L
€
‘g 0.5
e T E e e [ e
i |
1020 1040 [ 2] 1060 1080 oo 1120 1140 [
[m] A B AR
B iEl [5] 1:04.73840 1:09.89760 5.15920
®U1[V] -24.83201 56.61393 8144594
@ trig [V] -0.072002 -0.070333 1.669e-3
11[A] 0.996828 1618743 0621915
Jump duration time: 4s
=
3
°
B e I e e e T
)
R e i e B (e e B e
.
T s e e e et e e e e e e e e e e e e e s e e e e |
R R ] K
T
o 09
E L S
Il 1
L0 [~] 130 P2 (5] P27}
[ ] A B HiE
BYidl [s] 1:06.77970 2:17.69300 1:10.91330
@u1[V] -324.9922 152.0708 477.0630
Otrig V] 5027771 5.028010 23844
11 [A] -0.022054 6.029487 6.051541
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6.3 Voltage monitoring

4.3.1 Voltage drop U<

The disconnection due to a slow voltage drop shall be in accordance with VDE-AR-N 4105:2011-08, 6.5.1 and
6.5.2.

4.3.2 Voltage increase U>>

The disconnection due to a voltage increase shall be carried out in accordance with VDE-AR-N 4105:2011-08,
6.5.1 and 6.5.2.

4.3.3 Voltage rise U>

The disconnection due to a slow voltage rise (10-minute average value) shall be carried out in accordance with
VDE-AR-N 4105:2011-08, 6.5.1 and 6.5.2.

- Test procedural:

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

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

- The P setpoint was set by SW-Tool using RS485-interface.

- The conditions and testing are performed according to DIN VDE V 0124-100:2012-07, 5.4.5.3.

Assessment criterion:

- The permitted tolerance between setting value and trip value of the voltage may not exceed + 1% of Un.
The disconnection time includes disconnect time + operate time of the integrated relay.
Therefore, limit is given with +0,100s according to Table 2 set values of the NS-protection according to
VDE-AR-N 4105:2011-08.

Note:

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.

Integrated NS protection single-phase <30kVA

Setting values of the NS protection: | Setting Value [V] | Time [s] Setting Value [V] | Time [s]
u> 264,5 0,2 - - -
U< 184,0 0,2 - - -

Operating time of the monitoring device:

S6000TL Under voltage: Over voltage:

L to N: Under voltage 1 (4.2): Over voltage 1 (1.2):

Step [V to V] 230,0t0 1771 230,0to 271,4

Limit [V]: 184,0 264,5

Measurement [V] 182,23 182,78 182,79 266,72 266,40 266,70

Limit [s]: 0,2 0,2

Disconnection time [s]: 0,113 0,111 0,110 0,106 0,104 0,103

Note:

The conditions and testing is performed according to VDE V 0124-100 clause 5.4.5.3.

Page 31 of 49




LYNS-TCi:

Test Report No.:LS2A26080306EGDEO1

Under voltage 1 (4.2): L-N

®uacv]

®uac[A]

L e B e e T B e B B T e e
o)
T e e s B et LR T Xt RE Y
.
R B e e I e B B
0:03.650 0:03.700 0:03.750 0:03.800 B oo 0:03.300 oosase ]
[m] A B AR
BdiEl [s] 3.7240000 3.8374000 0.1134000
@ UAC V] T.846117 ~206.4860 198.6399
BIAC [A] 1.013279 4774332 5787611
®trig [V] 5.034685 -0.058413 -5.093008
Over voltage 1 (1.2): L-N
B e e i e I e

®uacv]

®1ac[a]

L e T S e
3
B T D T B B B B e e e TS
O
e ) A ) S SO,
0:17.900 0:18.000 018100 D 0:18.200 0:16.300 [}
[m] A B AR
il [<] 0:18.0270000 0:18.1328000 0.1058000
BUAC[V] 2844477 363.0352 334,5905
®IAC [A] -0.282526 1.008511 1291037
Strig[V] 6442547 5.038977 -1.403570
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Measuring the rise-in voltage protection as a running 10-minute mean value

Test:

S6000TL Disconnection time: Limit:

The voltage is set to 100% Un and held for 600 s. Thereafter the voltage is set to 112% Un. Disconnection
must take place within 600 s.

a) Phase L1 490s
Phase L2 -- <600s
Phase L3 -

The voltage is set to U, for 600 s and then to 108% Un for 600 s. No disconnection should take place.

b) Phase L1 No reconnection
Phase L2 - <600s
Phase L3 -

The voltage is set to 106 % Un and held for 600 s. Thereafter the voltage is set to
114 % Un. Disconnection must take place within 300 s or about 50 % of the disconnection time measured
in point a).*

) | Phase L1 255s
Phase L2 - <600s
Phase L3 -

Note:
The conditions and testing is performed according to VDE V 0124-100 clause 5.4.5.3.3

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.

Over voltage 10-minute mean value (a):

7500 270.0
6500 611s
|
e o —— | 250.0
5500
= 4500 ; 230.0
L =
£ 3500 =
2 2100 &
£ 2500 =
-:3 }
<
1500 190.0
500 %
1101s - 1700
-500
-1500 150.0
0 200 400 600 800 1000 1200
Time [s]

— Active power_[W] Voltage [V]
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Over voltage 10-minute mean value (b):

7000
- 290.0
6000 !
270.0
5000
- 2500
El 4000 o=
@ 2300 g
3 £
3000 o
g 2100 >
;:5
A0 1 - 1900
1000 | 170.0
0 . L 1500
0 200 400 600 800 1000 1200
Time [s]
Active power_[W] Voltage [V]
Over voltage 10-minute mean value (c):
8000 | r 2700
600s
7000 = B
260.0
6000 |
250.0
5000
z =
—1 4000 2400 7
[13] =Ts}
3 =
a. 2000 - 2300 2
b
g 2000
220.0
1000
a | . . = lgsssLl | 2104
-1000 200.0

0 100 200 300 400 500 600 700 800 900 1000

Time [s]

Active power [W] Voltage [V]
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6.4 Frequency monitoring

The disconnection due to a drop in frequency or an increase in frequency must be carried out in accordance with

Test procedural:

Assessment criterion:

08.

VDE-AR-N 4105:2011-08, 6.5.1 and 6.5.2.

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

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

- The P setpoint was set by SW-Tool using RS485-interface.

- The conditions and testing are performed according to DIN VDE V 0124-100:2012-07, 5.4.5.4.

- The permitted tolerance between setting value and trip value of the voltage may not exceed * 1% of fn.
- The disconnection time includes disconnect time + operate time of the integrated relay. Therefore, the limit is
given with +0,100s according to Table 2 set values of the NS-protection according to VDE AR-N 4105:2011-

Note:

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical in
hardware and just power derated by software.

Integrated NS protection multi-phase <30kVA

Setting values of the NS Setting Value [Hz] Time [s]
protection: f< 475 0.2

f> 51,5 0,2
Operating time of the monitoring device:
Setting value Reconnection time [s]: Limit [s]
S6000TL Under frequency (10.1): Over frequency (8.1):
Ramp [start Hz to stop Hz] 48,00 — 47,00 51,00 — 52,00
Step size [Hz] <0,025 <0,025
Step length [s] >0,4 >0,4
Limit [Hz] 47,50 +0,1% fn 51,50 £0,1% fn
Measurement [Hz] 47,50 47,50 47,50 51,49 51,49 51,49

Under frequency (11.1):

Over frequency (9.1):

Jump [start V to stop V] 48,00 — 47,00 51,00 — 52,00

Step size [Hz] >0,2 >0,2

Step length [s] >0,4 >0,4

Limit [s] t=0,200 t<0,200
Measurement [s] 0,163 0,161 0,171 0,168 0,157 0,157

Page 35 of 49




LYNS-TCi:

Test Report No.:LS2A26080306EGDEO1

Under frequency (11.1):

euAc[v]

®1Ac(A]

®trig[V]
o
¥

201200 201300 208400 E = 7 200600 2:01700 =
[ ] A B =151
il =) 2:01.3278000 2:01.4991000 01713000
® UAC V] 322.8626 307.1032 1575347
®1AC [A] 18.22829 2,075980 -2.149314
@trig V] 5.723000 5.036116 -0.685884
Over frequency (9.1):
B e e s s o e e e e o] e e i
=
)
H
.

®1ac[a]

.
=
B A e B e R e i e B e e G R e e e A B  ra S rawr l P l S sl
£ o2om
.
S o S S O T P Sl S e e e S R S RS L e
0:05.200 0:05.200 E & ) 0:05.500

[(m] A B ak

B [s] 5.2300000 53977000 01677000

B UAC [V] 1537516 214.3042 2055264

BIACA] 1145363 3219843 -14.67347

@trig [V] 0.387430 5.041361 4653931
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6.5 DC current monitoring — DC injection

A direct current feed-in into the low-voltage grid due to a disturbed system operation must lead to disconnection
within 0.2 s. For this purpose, either the fault itself or a measured DC component of the current of more than 1 A
can be recorded as a tripping criterion.

Assessment criterion:
- Adc-current of 1A is injected, disconnection time of max. 0,2s

Note:

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical in
hardware and just power derated by software.

S6000TL

Monitoring of d.c. injection into the mains

DC Injection [A] Limits Trip Time [ms]
+ldc:>1A disconnection within 0.2 sec 76 138 169
-ld.c:>1A disconnection within 0.2 sec 168 179 116

Note: For this test, there is no need the DC component of the current to get to 1A, and the product can be
disconnected also.

DC-Injection (+ Id.c.: > 1 A):

® DGinj [4]
¥

®trig[v]
il

=
g 0.2+ - - #h-
.
I
[ 005450 0.05.500 0.05.550 [&] 0.05.60
[ A B HR
B8] [] 5401980 5571000 0.169020
@ IDCinj [A] 32.56017 1175404 -31.39377
@ trig V] 4045248 0.145674 -3.899575
@IAC[A] 10.60486 6170273 4434586
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DC-Injection (- Id.c.: > 1 A):

Tk e e e e e e e e s e e i e et
=
B Gl s merem s b s s s e e e e e r e S S S R S S s ek s e s
-]
.
S e ———,——————————_ mi—-—MIH i A .——- § T e > i .,
o
w
5
®
=
g
Ed
°
014,400 14450 014500 014550 014600 o1sn B 14700 [ ]
T A . A
Rt 8l [s) 0144822 0:14.6608 0.1785
@ 1DCinj [A] 0.019073 -1.163443 -1.188517
Btrig V] 7.263422 0.073195 -7.190228
@ IAC [A] 1535416 2.460480 0.925064
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6.6 Detection of islanding

Disconnection due to the detection of unintentional isolated system operation must be carried out in accordance
with DIN VDE V 0126-1-1:2006-02, 6.5.2.

These tests should be carried out in accordance with DIN VDE V 0126-1-1:2006-02, 6.5.2.2

Test condition:

Frequency: 50 +0,1Hz

Un = 230 £3%Un

RLC consumes inverter real power within £ 3 %
Distortion factor of chokes <3%

Quality factor Qs>2

Note:

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.

S6000TL

The following sub set of tests should be recorded in the following condition.

Test results:

Disconnection limit: 5s
Test Power level [%Pn]: 100% 50% 259%
Osc. Parameter Disconnection time [ms]
- 5% 388 417 423
- 4% 395 441 458
- 3% 466 483 479
-2% 487 451 484
-1% 537 1541 762
0 % 794 1686 1676
+1 % 465 1714 1631
+2 % 403 429 1676
+3 % 409 410 399
+4 % 361 360 449
+5 % 345 348 410
L: 14,08 mH L: 27,90 mH L: 53,55 mH
Parameter at 0% R: 8,85Q R: 17,57 Q R: 33,70 Q
C: 719,66 pF C: 363,14 pF C: 189,22 yF
Udc [V] 288 215 128
Pac [W] 6000 3000 1500
lac [A] 0,089 0,087 0,041

Page 39 of 49



LYNS-TC: Test Report No.:LS2A26080306EGDEO1

Disconnection at 0% reactive load and 100% nominal power

®uac|v]

®ac[a]

=
'E" R o b B S S S st e e e e S e e e e e e b e e = e
O
T ) N ) S
0:06.50 F - 15 0:07.00 00725 EEN : | o075

[m] A B AR

il [<] 6746600 7.540200 0.793600

BUACV] 30.71690 197.0875 166.3706

®lac [A] 1.195669 0.548363 -D.647306

@trig [A] 0.091791 -0.154972 -D.246763

Disconnection at 0% reactive load and 50% nominal power

®uAC[v]

®ac[a]

E
"
-
.
B L B S T [ ] O e e Le e
0:02.00 [ 2] 00250 00300 0:03.50 B oo e
[(m] A B L
Bl [s] 2.233100 3.919300 1.686200
®UAC [V] 56.40316 2745400 218.1378
Blac[A] 3.644228 13.39555 9751320
®trig [A] 0.060797 -0.025034 -0.085831

Page 40 of 49



LYNS-TC: Test Report No.:LS2A26080306EGDEO1

Disconnection at 0% reactive load and 25% nominal power

@ uac(v]

®isc(a]

® i [A]

0150 00200 0.0250 00300 [ = R 00400 L
[ A B HR
B idl [s] 1.752000 3.427900 1.675900
BUAC[V] 4077840 -254.2004 -254.9808
@ lac[A] 1752377 2872944 1120567
®trig [A] -0.439882 0.044107 0.483990

Note:

The inductance is adjusted so that Qs> 2.

The capacity is adjusted so that Pac+PaL=-Pq, wr-

The resistance is adjusted so that total real power accepted by the oscillating circuit is Pwr.

U? P x 2
2xx% f*Px0 2% fxU P L
Inverter $2 s3 Network
- [ L RRIRRRR

3 0505670 % % %
P network  BISOSXSSSEK

Disconnection Device

Figure 3 - Test circuit according to 6.5.2 - Example with an integrated disconnection device in the inverter
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6.7 Requirements for photovoltaic inverters with integrated disconnection means

The requirements according to DIN EN 62109-2 (VDE 0126-14-2):2012-04, 4.8, for residual current monitoring
and insulation monitoring of the PV generator must be fulfilled. and on the insulation monitoring of the PV
generator must be fulfilled

6.7.1 Requirements for photovoltaic inverters with integrated disconnection means
(Array insulation resistance detection for inverters for ungrounded arrays)

The earth connection is complying the requirements according 7.3.6.3.3.1 Test current, duration and
acceptance criteria of the IEC/EN 62109-1 (DIN EN 62109-1).

The conditions and testing are performed according to IEC/EN 62109-2, 4.8.2.1 Array insulation resistance
detection for inverters for ungrounded arrays

DC Voltage below | DC Voltage for | Resistance between Required Result
minimum inverter begin ground and PV input Insulation
operating voltage operation terminal resistance
vl vl [Q] R = (Vmax PV
/ 30mA) [Q]
DC+
70 75 16,5k 18,3k PV1 When the fault applied,
70 75 16,5k 18,3k the inverter cannot start-up
and LED light indicate display
70 75 16,5k 18,3k Red.
70 75 20,0k 18,3k
70 75 20,0k 18,3k The inverter can start-up
70 75 20,0k 18,3k
DC-

70 75 16,5k 18,3k PV1 When the fault applied,

the inverter cannot start-up
70 [ 16,5k 18,3k and LED light indicate display
70 75 16,5k 18,3k Red.
70 75 20,0k 18,3k
70 75 20,0k 18,3k The inverter can start-up
70 75 20,0k 18,3k

Note:

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.
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6.7.2 Requirements for photovoltaic inverters with integrated disconnection means
(30 mA touch current type test for isolated inverters)

The earth connection is complying the requirements according 7.3.6.3.3.1 Test current, duration and
acceptance criteria of the IEC/EN 62109-1 (DIN EN 62109-1).

The conditions and testing are performed according to IEC/EN 62109-2, 4.8.3.2 30 mA touch current type test
for isolated inverters

Test condition Current (mA) Limit (30mA)
DC+ to PE - 30mA
DC- to PE - 30mA

6.7.3 Requirements for photovoltaic inverters with integrated disconnection means
(Fire hazard residual current type test for isolated inverters)

The earth connection is complying the requirements according 7.3.6.3.3.1 Test current, duration and
acceptance criteria of the IEC/EN 62109-1 (DIN EN 62109-1).

The conditions and testing are performed according to IEC/EN 62109-2, 4.8.3.3 Fire hazard residual current
type test for isolated inverters

Supplementary information:
O 300 mA RMS for inverters with rated continuous output power < 30 kVA

O 10 mA RMS per kVA of rated continuous output power for inverters with rated
continuous output power rating > 30 kVA.

O The it is acceptable (and may be necessary) to defeat array insulation resistance detection
functions during this test, but must be confirmed the DC supply to the inverter must not
have any connection to earth, and the mains supply to the inverter must have one pole

earthed.
Test condition Current (mA) Limit (300mA or 10mA per kVA)
DC+ to PE - 300mA
DC- to PE - 300mA
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6.7.4 Requirements for photovoltaic inverters with integrated disconnection means
(Protection by residual current monitoring)

(Not applicable for inverters with isolation complying with the leakage current limits for both shock and fire hazards under
“Minimum inverter isolation requirements” above)

The earth connection is complying the requirements according 7.3.6.3.3.1 Test current, duration and
acceptance criteria of the IEC/EN 62109-1 (DIN EN 62109-1).

The conditions and testing are performed according to IEC/EN 62109-2, 4.8.3.5 Protection by residual current
monitoring

Note:

— maximum 300mA for inverters with continuous output power rating <30 kVA,;
— maximum 10mA per kVA of rated continuous output power for inverters with continuous output power rating > 30 kVA.

This test shall be repeated 5 times, and for all 5 tests the time to disconnect shall not exceed 0,3s.

The test is repeated for each PV input terminal. It is not required to test all PV input terminals if analysis of the design
indicates that one or more terminals can be expected to have the same result, for example where multiple PV string
inputs are in parallel.

a) Continuous residual current:

Fault Current (mA) Disconnection time (ms)
XLimit 300 mA for output Measured
Measured Fault Current | power < 30 kVA or Disconnection time L T
[mA] 010 mA per kVA for output [ms]
power > 30 kVA
+PVtoN:
184 300 263 300
172 300 261 300
185 300 275 300
214 300 247 300
181 300 251 300
-PVto N:
245 300 266 300
207 300 255 300
177 300 259 300
97 300 259 300
164 300 249 300
b) Sudden changes in residual current:
Limit [mA] Disconnection time [ms] Limit [ms]
+PVtoN: -PVto N:
30 270 277 300
30 275 271 300
30 266 267 300
30 275 273 300
30 277 273 300
60 107 127 150
60 120 116 150
60 131 132 150
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60 116 130 150
60 124 134 150
150 23 33 40
150 29 39 40
150 21 37 40
150 31 29 40
150 28 31 40

Note:

The test results of the S6000TL can be applied to other units in the product series directly, since it is identical
in hardware and just power derated by software.
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Enclosure front view-1

Enclosure side view-1
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Enclosure side view-2
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Enclosure bottom view
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Enclosure internal view
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