URS PRODUCTS AND TESTING PRIVATE LIMITED
A-29, Sector-5, Noida-201301
T +91 (120) 4516264-65 F +91 (120) 4750296
E info@urs-labs.com W www.urs-labs.com
CIN NO U21014UP1987PTC008956

SUMMARY OF TEST REPORT

TC-B4E8

TEST REPORT NO:SC25SP100628_1 DATED:17/04/2025

(Number of pagesin test report: Page no. 1 to 35)

TEST FORMAT ASPER 16169: 2014/IEC 62116:2008

1. Name of Manufacturer:KSOLARE ENERGY PVT LTD,
2. Product:Solar GTI (Utility-Interconnected Photovoltaic Inverters)

Lead Model:KSY-6.2KW-1P-22A
3. Model(s):

KSY-3KW-1P-22A, KSY-2KW-1P-22A, KSY-1KW-1P-22A
4. Model differences provided (if applicable):Yes

5. Model differences verified as per MNRE Guidelines for series formulation:Yes

6. Test Results;Refer below

Series Model s KSY-5.4KW-1P-22A, KSY-6KW-1P-22A, KSY-5KW-
1P-22A, KSY-4.4KW-1P-22A, KSY-4KW-1P-22A, KSY-3.4KW-1P-22A,

S No. TEST REQUIREMENT CLAUSE | VERDICT
1. [Test for single or multi-phase inverter 6.0 Pass
2. |ldanding asit appliesto PV systems(Informative) Annex A Pass
3. [Test for independent islanding detection device Annex B N/A
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URS PRODUCTS AND TESTING PRIVATE LIMITED
A-29, Sector-5, Noida-201301
T +91 (120) 4516264-65 F +91 (120) 4750296
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CIN NO U21014UP1987PTC008956

TC-B4E8

General Information:

The conformity certificates of critical components are vertified to ensure compl ete testing of
apparatus under test and details regarding harmonized |EC standards (where |IEC standards are
not available) are also provided in the list of critical component.

CONCLUSION:
1.) Sample meets all relevant requirements of IS 16169: 2014/1EC 62116:2008 Yes

2.) Sample failsto meet the following test requirements. N/A

3) | hereby, undertake that the verdict stated in the test report for al the tests matches with the
test results.

tzed person with Stamp)
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URS PRODUCTS AND TESTING PRIVATE LIMITED
A-29, Sector-5, Noida-201301
T +91 (120) 4516264-65 F +91 (120) 4750296
E info@urs-labs.com W www.urs-labs.com
CIN NO U21014UP1987PTC008956

TC-B4E8

Report No- SC25SP100628_1 Page 1 of 35
IS 16169:2014 / IEC 62116 : 2008
Dated : 17/04/2025

Manufacturer KSOLARE ENERGY PVT LTD,
SR NO.62, HISSA NO.3, MANGADEWADI, KATRAJ, PUNESATARA ROAD, PUNE,
MAHARASHTRA, PIN 411046, MAHARASHTRA, 411046

Test item: Solar GTI (Utility-Interconnected Photovoltaic Inverters)
Lead Model:KSY-6.2KW-1P-22A
Identification Series Model:KSY-5.4KW-1P-22A, KSY-6KW-1P-22A, KSY-5KW- Serial Refer page
1P-22A, KSY-4.4KW-1P-22A, KSY-4KW-1P-22A, KSY-3.4KW-1P-22A, |No.: no. 4
KSY-3KW-1P-22A, KSY-2KW-1P-22A, KSY-1KW-1P-22A
. Date of
Receipt No.: URS/LAB/16169:2014/24-25/EFFC9895 / 25E833DN receipt 12/03/2025
Testing laboratory and its URS PRODUCTS AND TESTING PRIVATE LIMITED
address: A-29, Sector-5, Noida-201301
e 1S 16169:2014 / IEC 62116 : 2008 /
Test specification:
Test Result: The test item passed the test specification(s)
Other Aspects:
Nil
This test report relates to the test sample submitted and list of documents attached.
. Approved by / .
Tested by: Authorized Signatory: Issued by:
. . Paras Singh , Vice
Shashi Prakash , Asst.Manager PUJA KUMARI , Manager Technical President (Technical)
Date: 17/04/2025 | Date: 17/04/2025 Date: 17/04/2025 |
TRF No.I1S 16169/ IEC 62116 V1.0 ULR-TC646825100013463F
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Report No- SC25SP100628_1
Dated : 17/04/2025

Page 2 of 35
IS 16169:2014 / IEC 62116 : 2008

TEST REPORT
IS 16169:2014 / IEC 62116 : 2008
Test Procedure of Islanding Prevention Measures for
Utility-Interconnected-Photovoltaic Inverters

Report Reference No. :

SC25SPI100628_1

Date of issue :

17/04/2025

Total number of pages

35

Testing Laboratory :

URS PRODUCTS AND TESTING PRIVATE LIMITED

Address

A-29, Sector-5, Noida-201301

Applicant's name :

KSOLARE ENERGY PVT LTD,

Address

SR NO.62, HISSA NO.3, MANGADEWADI, KATRAJ, PUNESATARA ROAD, PUNE,
MAHARASHTRA, PIN 411046, MAHARASHTRA, 411046

Test specification:

Standard 1S 16169:2014 / IEC 62116 : 2008
Test procedure Compliance Report

Non-standard test method N/A

Test Report Form No: IS 16169/IEC 62116:2008_V1.0
Test Report Form(s) Originator BIS

Master TRF

Dated: 05.04.2018

Test item description:

Solar GTI (Utility-Interconnected Photovoltaic Inverters)

Trade Mark

‘ﬂihlaru

Farvemegey 0pa, B 13l

Model/Type reference

Lead Model:KSY-6.2KW-1P-22A
Series Model:KSY-5.4KW-1P-22A, KSY-6KW-1P-22A, KSY-5KW-1P-22A, KSY-4.4KW-1P-22A,
KSY-4KW-1P-22A, KSY-3.4KW-1P-22A, KSY-3KW-1P-22A, KSY-2KW-1P-22A, KSY-1KW-1P-22A

Ratings

Refer marking label on page no. 4

Tested by:

Approved by /

Authorized Signatory: Issued by:

e

Shashi Prakash , Asst.Manager

Paras Singh , Vice

PUJA KUMARI , Manager Technical President (Technical)

Date: 17/04/2025

|Date: 17/04/2025 Date: 17/04/2025 |

TRF No.1S 16169/ IEC 62116 V1.0
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URS PRODUCTS AND TESTING PRIVATE LIMITED
A-29, Sector-5, Noida-201301
T +91 (120) 4516264-65 F +91 (120) 4750296
E info@urs-labs.com W www.urs-labs.com
CIN NO U21014UP1987PTC008956

TC-B4E8

Report No- SC25SP100628_1 Page 3 of 35
IS 16169:2014 / IEC 62116 : 2008
Dated : 17/04/2025

Testing Procedure and testing location:

Testing Laboratory URS PRODUCTS AND TESTING PRIVATE LIMITED
Testing location/ address A-29, Sector-5, Noida-201301

Testing procedure:

T .
(:j::s f)s/,ignature)' Shashi Prakash , Asst.Manager w’

p
Approved by PUJA KUMARI , Manager Technical )ﬁja

(name + signature):

Summary of Testing

Tests performed (name of test and test clause): All applicable

Testing location:
tests

URS PRODUCTS A
LIMITED
A-29, Sector 5, Noid

PRIVATE

Test for single or multi-phase inverter 6.0

Documentation 7.0
Unintensional Islanding

TRF No.I1S 16169/ IEC 62116 V1.0 ULR-TC646825100013463F
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CIN NO U21014UP1987PTC008956

TC-B4E8

Report No- SC25SP100628_1
Dated : 17/04/2025

IS 16169:2014 / IEC 62116 : 2008

Page 4 of 35

Copy of marking plate:
Copy of marking label:

'{[(Snlare =0

¥ omaray ™0, el T

Solar GTI
ESY G ZKW-1P-22A

Max. input voltage | S50Vdc
MPPT voitage range| 70-550V
Max. input curmrent | 22A+22A
Scmmal DC mput witige | 360V

Isc PV 26A
Frotection Class i
VaciFac Normal 23Vad50Hz
Max.output c urrent | 26.95A

Raked AC cuput power | B200W
MFG Dae 21/02/25
Power Factor [08Lead...1...0.8Lag|

Openating Temp. ange -i‘ﬁtn*-ﬁﬂ deg. C
Deg. of protection

Il IIIIIIIIIIIIIIIIII I| L

SN: KSY0225HS2262

G ~ = a = o = 1)

KIOLARE ENERDY PVT. LTD.
AR MNO.EL HIE BA NO.L MANGADEWADI
FATRA), PUNE JATARA RDAD, PUNE -41104£4

WACALE LB IS DDy
Marking Label of Lead Model

Sample Code Serial no.
Sample - 1 KSY0225H52262
Sample - 2 KSY0225H52263

TRF No.1S 16169/ IEC 62116 V1.0
Discipline-Electronics Testing
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URS PRODUCTS AND TESTING PRIVATE LIMITED
A-29, Sector-5, Noida-201301
T +91 (120) 4516264-65 F +91 (120) 4750296
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Report No- SC25SP100628_1 Page 5 of 35
IS 16169:2014 / IEC 62116 : 2008
Dated : 17/04/2025

Warning Statement
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Report No- SC25SP100628_1
Dated : 17/04/2025

IS 16169:2014 / IEC 62116 : 2008

Page 6 of 35
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Solar G TI

ESY 34KW-1P-22A

Max. input voltage

550Vde

MFFT voltage range

70-550V

Max. input cumrent

22A+22A

Nommal DC 'npmu:-lﬂg!

360V

Isc PV

26A

Protection Class

VaciFac Normal

2 VacS0Hz

Max. output ¢ urrent

234TA

Rawd AC outout power

M00W

MFG Date

21/02/25

Power Factor

[08Lead...1...0.8Lag|

Operating Temp. range

Deg. of protection

-25 to +60 deg. C |
IPES N

L LT LR

= &

SN: KSY0225HS2254

@S S "7 == )

KEQLARE ENEROY PVWT. LTD.
SR MNO.&Z M3 A NO.L MAMNGADEWID,
mm”_ PUNE SATARA BOAD PUNE 411044

WA B EDLB e SOF
Marking Label of Series Model

TRF No.IS 16169/ IEC 62116 V1.0
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‘iI{Solare

FEnergy P01, Ll

' Tl
N ey B

Solar G TI

ESY 6GEW-1P-22A

Max. input voltage

5S50Vdc

MPFT voltage range

70-550V

Max. input current

22A

fommal DC mput witage

360V

Isc PV

26A

Protection Class

VaclFac Normal

2MVadS0Hz

Max. output ¢ urrent

26.08A

Raked AC output power

6000W

MFG Date

2102725

Power Factor

[0 8Lead...1...0.8Lag|

Operating Temp . range
. of protection

-25 to +60 deg. C
TP &5

AL RN

SN: KSY0225HS2260

K IOLARE ENEROY PVT. LTD.
3R MNOEZ M2 A MO L MANGADEWEDI,

FATRAJ, PUNE BATARA ROAD, PUNE -411044
HOLa
WAL CEOLA TS ey

Marking Label of Series Model

TRF No.IS 16169/ IEC 62116 V1.0 ULR-TC646825100013463F
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‘:H(Snlare

Ensemy Pwi. Lisl CH I;Eho
Solar GTI
ESY SKW-1P-22A

Max. input voltage | 550Vdc

NPPT voitage range 70-550V

Max. input cumrent
fommal 0C mput whage 360V

22A

Isc PV 26A

Protection Class 1
VaciFac Normal 230VaclS0Hz

Max.outputcument | 21.73A

Raed AC cubpul power | SO0DW
MFG Date 21/02/25
Power Factor j08Lead...1...0.BLag|

Openating Temp. range |-25 to +60 deg. C |
Deg. of protection | IP 65

AN AT

SN: KSY0225HS2250

3 &

K ARE ENEROY PVT. LTD.
R NO.SL Ik 3A NO.L MANGADE DI,
FATRAJ, PUNE SATARA RDAD, PUNE -411044

WAL ORI rS OO
Marking Label of Series Model

TRF No.IS 16169/ IEC 62116 V1.0
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Report No- SC25SP100628_1
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Solar GTI
ESY 4 4KW-1P-22A
Max. input voltage | 550Vdc
MFFT voltage raru-;e 70-550V
Max. input cumrent | 22A
Nommal DC mput wiage | 360V
Isc PV 26A
Protection Class ]
Vaci/Fac Normal 230Vad50Hz
Max.outputcument | 1913A
Raed AC ouput power | 4400W
MWFG Date 21/02/25
Power Factor [08Lead...1...0.8Lag|
Operating Temp. mnge |-25 to +60 d-eg C
Deg. of protection | IP 65
I AN LT
SN: KSY0225HS2244

A o 2o 2=

)

HIOLARE ENEROY PVT. LTD.

SR MO EZ WIS A N0 L MLANOSE DE WD
FLATRLA), PUNE SATARA ROAD, PUNE 4110448
NCEA

WAL B EDLETE SSe
Marking Label of Series Model

TRF No.IS 16169/ IEC 62116 V1.0
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“ﬂ(smare

Erwwpgy Pwe. el

SolarGTI

ESY 4 KW-1P-22A

Max. input voltage

330Vdc

MFPPT vnttage range

70-350V

Max. input cumrent

22A

Sommal [C mput witage

360V

Isc PV

26A

Protection Class

VaciFac Normal

2MVacdS0Hz

Max. output c urrent

182A

Raed AC couput powe

L0uw

MFG Dae

21/02/25

Power Factor

Jo8Lead._1_08Lag|

Operating Tem p. ange

-25 to +60 deg. C

Deg. of protection

IF 6o

UL UL L L

- &

SN: KSY0225HS2204

A & o B )

K IOLARE ENEROY PVT. LTD.
IR NO 22 M3 3A NO.L MANGADEWADL,
FATRAY, PUNE SATARA ROAD, PUNE -411044

WAL L DLEre S0
Marking Label of Series Model

TRF No.IS 16169/ IEC 62116 V1.0
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4K solare ISO

Emverrggy o, Liad Sulﬂr _,,GTI
ESY 34KW-1P-22A

Max. input voltage | 550Vdc
MPFT voltage range| 70-550V
Max. input current | 22A
fominal IC mput wiage | 360V

Isc PV 26A
Protection Class i
VaciFac Normal 230VadS0Hz
Max.outputc urrent | 14.78A

Raed AC output power | J400W
MFG Date 21/02/25
FPower Factor lO.SLea:l...i...D.E_ag
Operating Temp. ange |-25 to +60 deg. C
Deg. of protection | IP 65 B

LU LEOETIEL Y (L

SN: KSY0225HS2234

H A = Y @ i.___,.- i j

K EOLARE ENEROY PVT. LTD.

SR NO.SZ M B BA MO A MAMNGSDEWWADI,
FATRAJ, PUNE BATARA RQAD, PUNE 411044
DA

WAL EOLETS Sty

'Marking Label of Series Model

TRF No.1S 16169/ IEC 62116 V1.0
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Report No- SC25SP100628_1
1S 16169:2014 / IEC 62116 : 2008
Dated : 17/04/2025

Page 12 of 35

4K solare PP 1ISO

B ovrwgry 15w0. Ll e

SolarGTI
ESY 3JKW-1P-22A

Max. input voltage | 550Vdc
MPFT voltage range| 70-550V
Max. input cumrent | 2Z2A
Nommal DC mput wiage | 360V

Isc PV 26A
Protection Class I
VaciFac Normal 2XVadsS0Hz
Max.outputc urrent | 1104A

Rawed AC cuput power | JD00OW
WFG Date 21/02/25
Power Factor [08Lead...1...0.8Lag|
Operating Temp. mange |-25 to +60 deg C
I:h!-g‘ of protection | IP 65

SN: KSY0225HS2203

3 2o = 24 @ o = )
K 3OLARE ENEROY PVT. LTD.

BRND. &2 HI 2 A MO L MANGADE WA DI

FATRAJ, PUNE BSATARA RDAD, PUNE -411044

MDA

WAL COLa e OO

Marking Label of Series Model

TRF No.1S 16169/ IEC 62116 V1.0
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Report No- SC25SP100628_1
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4K solare 9@ 150
Solar G TI
KSY ZKW-1P-22A

Max. input voltage | 550Vdc
MPPT voltage range| 70-550V
Max. input cumrent | 2ZA
Nommal DC mput wiage | 360V

Isc PV 2B6A

Protection Class I
VaciFac Normal 23Vacd50Hz
Max.outputc urmrent | 8.69A

Raec AC cupul power | 2000W
MFG Date 21/02/25
Power Factor [08Lead...1...0.8Lag|

Operafing Temp. ange |-25 to +60 deg. C
Deg. of protection [ TP 65 B

UL LI LT

SN: KSY0225HS2202

C: 2 T A © G It )
® SOLARE ENEROY PVT. LTD.

IR MNO &I WD LA NO L WA NG DE WA D
KATRAJ, PUNME BATARA RDAD PUNE -411044

WAL B EDL TS SO
Marking Label of Series Model

TRF No.1S 16169/ IEC 62116 V1.0
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1K solare @ 150
Solar G TI
ESY IKEW-1P-22A

Max. input voltage | 550Vdc
NPFT uoltage range 70-550V
Max. input current | 22A
Sommal ]':I_LC mput witage | 360V
| Isc PV 26A
Protection Class ]
VaciFac Normal 230VacdS0Hz
Max.output c urrent | 4.33A

Eaed AC cutout power | 1000W
WMFG Date 21702725
Power Factor [08Lead...1...0.8Lag|
Operating Temp. mnge |-25 to +60 deg C
Ehg. of protection | IP &9

SN: KSY0225HS2201

o a 7 A @ o = )
K3OLARE ENEROY PVWT. LTD.

PR M0 82 HI S A MO 1 MANGALDE WD,

FATRAY, PUNE SATARA ROAD, PUNE 4110448

IO

WAL COLE M DT

Marking Label of Series Model

TRF No.1S 16169/ IEC 62116 V1.0
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URS PRODUCTS AND TESTING PRIVATE LIMITED

TC-B4E8

Report No- SC25SP100628_1
Dated : 17/04/2025

Page 15 of 35
1S 16169:2014 / IEC 62116 : 2008

Possible test case verdicts:

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

- test object does meet the requirement .................. :P (Pass)
— test object was not evaluated for the requirement :N/E

- test object does not meet the requirement ............ :F (Fail)

Testing:

Date of receipt of test item: 12/03/2025

Date(s) of performance of tests:

13/03/2025 to 17/04/2025

GENERAL INFORMATION

Test item particulars: See below

/A ccessories and detachable parts included in the evaluation N/A

Optionsincluded N/A

Abbreviations used in the report See below

EUT — Equipment Under Test MPPT —Maximum Power Point
Tracking

Qf — Quality factor

W - Utility Real Power

\Var — Utility Reactive Power

VDC —DC Voltage

VEUT — AC Voltage of EUT

tR —Run on time

IR — Resistive load current

IL — Inductive load current

|C — Capacitive load current

PAC — Utility Real Power

QAC — Utility Reactive Power

IAC — Utility Current

Possible test case verdicts: test case does not apply to the test

object/td> N/A
test object does meet the requirement Pass (P)
test object does not meet the requirement Fall (F)

TRF No.1S 16169/ IEC 62116 V1.0

Discipline-Electronics Testing

ULR-TC646825100013463F
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CIN NO U21014UP1987PTC008956
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Report No- SC25SP100628_1 Page 16 of 35
1S 16169:2014 / IEC 62116 : 2008
Dated : 17/04/2025

Manufacturer’s Declaration per Standard:

Similarities between the models: Representative models and series models have following similarities
1) Same rated Input/ Output voltage, Input voltage

2) Same frequency

3) Number of Phases at output

4) Same PCB design and layout

5) Same Power Stage topology

6) Same Insulation Class

7) Same Control Algorithm/firmware

8) Same Cabinet Design

9) Class of construction

Differences between the models. Representative models and series models have following differences
Model name and electrical ratings (as per capacity).

General remarks:

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

This report shall not be reproduced, except in full, without the written approval of the Issuing testing
laboratory.
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General product information:

Product Electrical Ratings
Parameter Value Remarks
1) Rating
a) Maximum output power | W 6200
b) DC voltage range Vdc  [140V - 300 (MPPT input voltage range) | ---
¢) DC current limits Idc 22A+22A
d) AC voltage range Vac [230
e) Frequency range Hz 50
f) AC current limits A 26.95A AC

- Maximum efficiency (%): 98.0

g) Efficiency & Euro efficiency (%)):/ £(J7)5
h) Voltage trip settings Vv 140V (Under voltage) for 100ms
(magnitude and timing) 300V (Over voltage) for 100ms
I) Frequency trip settings Hy 45Hz (Under frequency) for 100ms
(magnitude and timing) 55Hz (Over frequency) for 100ms
j) Other software settings | --- Provided in user manual
k) Firmware version \V1.0.0.00
2) Others
a) Displays LED + LCD Display
b) Temperature range °C -25°C to +60°C
¢) Humidity % 0% to 100%
d)Weight kg 10.1Kg. (approx.)
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4 Testing circuit See below P
The testing circuit shown in Figure 1 is employed. See below P
Similar circuits are used for three-phase output. Single-phase output N/A
Parameters to be measured are shown in Table 1 and )
) . Parameters measured according to clause 7 and
Figure 1. Parameters to be recorded in the test report are recorded in the test report P
discussed in Clause 7.
5 Testing equipment See below P
51 Measuring instruments See below P
The waveform measurement/capture deviceis ableto For waveform measurement digital oscilloscope is
511 record the waveform from the beginning of the islanding used P
test until the EUT ceases to energize the island. '
512 For multi-phase EUT, all phases are monitored Single-phase EUT N/A
513 A waveform monitor designed to detect and calculate the Complies P
run-on time may be used.
For multi-phase EUT, the test and measurement
equipment is recorded each phase current and each
514 phase-to-neutral or phase-to-phase voltage, as Single-phase EUT N/A
appropriate, to determine fundamental frequency active
and reactive power flow over the duration of the test
A sampling rate of 10 kHz or higher is recommended.
The minimum measurement accuracy is 1 % or less of .
515 rated EUT nominal output voltage and 1 % or less of Complies P
rated EUT output current
Current, active power, and reactive power measurements
516 through switch S1 used to determine the circuit balance Complies p
conditions report the fundamental (50 Hz or 60 Hz)
component.
5.2 DC power source See below P
521 General See below P
A PV array or PV array simulator (preferred) may be
used. If the EUT can operate in utilityinterconnected
mode from a storage battery, a DC power source may be . .
5211 used in lieu of a battery aslong as the DC power source PV array simulator is used P
is not the limiting device as far as the maximum EUT
input current is concerned.
The DC power source provides voltage and current
5212 necessary to meet the testing requirements described in - |Complies S b TES NP
Clause 6. HQ o &\
522 PV array simulator See below (%’: ( @@ k@’]
The tests are conducted at the input voltage defined in | Dfp\\‘_'j»iy
5221 Table 2 below, and the current is limited to 1,5 timesthe |Complies N % oP
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rated photovoltaic input current, except when specified
otherwise by the test requirements.

5222

A PV array simulator is recommended, however, any
type of power source may be used if it does not influence
the test results.

PV array simulator is used

523

Current and voltage limited DC power supply with series
resistance

PV Array simulator is used

N/A

5231

A DC power source used asthe EUT input sourceis
capable of EUT maximum input power (so asto achieve
EUT maximum output power) at minimum and
maximum EUT input operating voltage.

See above

N/A

5232

The power source provides adjustable current and voltage
limit, set to provide the desired short circuit current and
open circuit voltage when combined with the series and
shunt resistance described below.

See above

N/A

5233

A seriesresistance (and, optionally, a shunt resistance) is
selected to provide afill factor within the range: Output
power: Sufficient to provide maximum EUT output
power and other levels specified by test conditions of
table 5. Response speed: The responsetime of a
simulator to a step in output voltage, due to a 5% load
change, resultsin a settling of the output current to within
10% of itsfinal value in lessthan 1ms. Stability:
Excluding the variations caused by the EUT MPPT,
simulator output power remains stable within 2 % of
specified power level over the duration of the test: from
the point where load balance is achieved until theisland
condition is cleared or the allowable run-on timeis
exceeded. Power factor: 0.25t0 0.8

See above

N/A

524

PV array

PV Array simulator is used

N/A

5241

A PV array used asthe EUT input source is capable of
EUT maximum input power at minimum and maximum
EUT input operating voltage.

See above

N/A

5242

Testing is limited to times when the irradiance varies by
no more than 2 % over the duration of the test as
measured by a silicon-type pyranometer or reference
device. It may be necessary to adjust the array
configuration to achieve the input voltage and power
levels prescribed in 6.1.

See above

N/A

53

AC power source

See below

531

The utility grid or other AC power source may be used as
long as it meets the conditions specified in Table 4.

00

2

1
!
AS-LEE

54

AC loads

See below

N* _“p
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541

On the AC side of the EUT, variable resistance,
capacitance, and inductance are connected in parallel as
|oads between the EUT and the AC power source. Other
sources of load, such as electronic loads, may be used if
it can be shown that the source does not cause results that
are different than would be obtained with passive
resistors, inductors, and capacitors.

Variable RLC (AC) load used

54.2

All AC loads are rated for and adjustable to all test
conditions. The eguations for Qf are based upon an ideal
parallel RLC circuit. For this reason, noninductive
resistors, low loss (high Qf) inductors, and capacitors
with low effective series resistance and effective series
inductance are utilized in the test circuit. Iron core
inductors, if used, are not exceed a current THD of 2 %
when operated at nominal voltage. L oad components are
conservatively rated for the voltage and power levels
expected. Resistor power ratings are chosen so asto
minimize thermally-induced drift in esistance values
during the course of the test

Meeting the requirement

54.3

Active and reactive power is calculated (using the
measurements provided in Table 1) in each of the R, L
and C legs of the load so that these parasitic parameters
(and parasitics introduced by variacs or autotransformers)
are properly accounted for when cal culating Qf

Complies

Test for single or multi-phase inverter

See below

Test procedure

See below

The test uses an RLC load, resonant at the EUT nominal
frequency (50 Hz or 60 Hz) and matched to the EUT
output power.

Variable RLC (AC) load used

For multi-phase EUT, the load is balanced across all
phases and the switch S1 asin Figure 1 opens al phases

Single-phase EUT

N/A

Thistest is performed with the EUT conditionsasin
Table 5, where power and voltage values are given as a
percent of EUT full output rating.

See below

a). Determine EUT test output power

See appended table 6.1

b) Adjusting the DC input source

See appended table 6.1

¢) Turn off the EUT and open S1

See appended table 6.1

d) Adjust the RLC circuit to have Qf = 1.0 +0.05

See appended table 6.1

T|T|T|T

€). Connect the RLC load configured in step d) to the
EUT by closing S2

See appended table 6.1

f).. Open the utility-disconnect switch Sl to initiate the
test, Run-on time is recorded.

See appended table 6.1
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). For test condition A, adjust the real load and only one
of the reactive load components to each of the load
imbalance conditions shown in the shaded portion of
table 6. If any of the recorded run-on times are longer
than the one recorded for the rated balance condition,
then the non-shaded parameter combinations also require
testing.

See appended table 6.1

h) For test condition B and C, adjust the only one
reactive load components by approximately 1,0% per
test, within atotal range of 95% to 105% of the operating
point. If run-on times are still increasing at the 95% or
105% points, additional 1% increments have to be taken
until run-on times begin decreasing.

See appended table 6.1

6.2

Pass/fail criteria

See below

An EUT is considered to comply with the requirements
for islanding protection when each case of recorded
run-on timeisless than 2 s or meets the requirements of
local codes.

See appended table 6.1

Documentation

See below

At aminimum, the following information is recorded and
maintained in the test report.

See below

a) Specifications of EUT. Table 8 provides an example of
the type of information that is provided.

Complies

b) Measurement results. Table 9 provides an example of
the type of information that is provided. Actual measured
valuesisto be recorded.

See appended table 6.1

¢) Block diagram of test circuit

See last page no. of test report

d) Specifications of the test and measurement equipment.
Table 10 provides an example of the type of information
that is provided

Complies

€) Any test configuration or procedure details such as
methods of achieving specified load and EUT output
conditions

Complies

f) Any additional information required by the testing
|aboratory's accreditation.

Nil

N/A

0) Specify the evaluation criterion from clause 6.2 that
was utilized to determine if the product passed or failed
the test.

Comply with the criteria

Annex A

Islanding asit appliesto PV systems(Informative)

Complies

Al

Generd

See above Annex A

A.2

Impact of distortion on islanding

See above Annex A
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Annex B Test for |r_1dependent islanding detection device (relay) No such application N/A
(Informative)
B.1 Introduction See above N/A
B.2 Testing circuit See above N/A
B.3 Testing equipment See above N/A
B.4 Testing procedure See above N/A
B.5 Documentation See above N/A
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6.1 |Table: Tested condition and run-on time
. [Peut (% [Rexctive IPAC QAC oo Pr Pl Pc
" lof EUT |load (% of |(% of (% of . PeuTt (W) |(Resistive) |(Inductive) |(Capacitive)|Actual Qf [VDC |Remarks
No. X : . time (ms)
rating)  |QL) nominal) |nominal) (W) \Var \Var
1 100 100 0 0 539 6200 6200 6148 6088  0.987]410 |[TestB at BL
2 66 66 0 0 507] 4092 4092 4102 4114 1.004{290 |[Test B at BL
3 33 33 0 0 407 2046 2046 2061 2025]  0.998[170 |[Test B at BL
4 100 100 -5 -5 280] 6200 6510 6148 6392] 0963410 [TestAatlB
5 100 100 -5 0 210 6200 6510 6148 6392] 0963410 [TestAatIB
6 100 100 -5 5 186 6200 6510 6148 5784  0.916[410 [TestAatIB
7 100 100 0 -5 253 6200 6200 6148 6392]  1.011}410 [TestAatIB
8 100 100 0 5 185 6200 6200 6148 5784 0962410 [TestAatIB
9 100 100 5 -5 241] 6200 5890 6148 6392]  1.064}410 [TestAatIB
10 100 100 5 0 112] 6200 5890 6148 6392]  1.064/410 [TestAatIB
11 100 100 5 5 352 6200 5890 6148 5784  1.012}410 [TestAatIB
12 100 100 -10 10 1100 6200 6820 6148 5479  0.851}410 [TestAatIB
13 100 100 -5 10 213] 6200 6510 6148 5479]  0.892}410 [TestAatIB
14 100 100 0 10 1520 6200 6200 6148 5479]  0.936/410 [TestAatIB
15 100 100 10 10 1420 6200 5580 6148 5479]  1.040j410 [TestAatIB
16 100 100 10 5 264] 6200 5580 6148 5784  1.069/410 [TestAat|B
17 100 100 10 0 243 6200 5580 6148 6088  1.096[410 [TestAat|B
18 100 100 10 -5 245 6200 5580 6148 6392] 1123410 [TestAatIB
19 100 100 10 -10 246] 6200 5580 6148 6697 1150410 [TestAatIB
20 100 100 5 -10 241] 6200 5890 6148 6697]  1.089[410 [TestAatIB
21 100 100 0 -10 256 6200 6200 6148 6697 1035410 [TestAatIB
22 100 100 -5 -10 263 6200 6510 6148 6697]  0.986[410 [TestAatIB
23 100 100 -10 -10 452 6200 6820 6148 6697  0.941}410 [TestAatIB
24 100 100 -10 -5 365 6200 6820 6148 6392] 0919410 [TestAatIB
25 100 100 -10 0 125 6200 6820 6148 6088  0.897]410 [TestAatIB
26 100 100 -10 5 196 6200 6820 6148 5784  0.874/410 [TestAatIB
27 66 66 0 -5 375 4092 4092 4102 43200  1.029290 [TestAatIB
28 66 66 0 -4 254 4092 4092 4102 4279]  1.024p90 [TestAat|B
29 66 66 0 -3 365 4092 4092 4102 4237]  1.019P90 [TestAat|B
30 66 66 0 -2 254 4092 4092 4102 4196]  1.01490 [TestAat|B
31 66 66 0 -1 366] 4092 4092 4102 4155  1.009290 [TestAat|B
32 66 66 0 1 289] 4092 4092 4102 4073]  0.999290_[TestAatIB
33 66 66 0 2 209 4092 4092 4102 4032 19942005 ATest A at IB
34 66 66 0 3 246| 4092 4092 4102 3991 | ;@’pg% %’ AalB |
35 66 66 0 4 210 4092 4092 4102 3949 |09 [Tt A at IB
36 66 66 0 5 224] 4092 4092 4102 3908 IF8I290 {Test A at I1B
37 33 33 0 -5 354/2046 2046 2061 2126] 102370 Test A at IB
38 33 33 0 -4 2682046 2046 2061 2106]  1.018[170 [TestAatIB
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39 33 33 0 -3412 2046 2046 2061 2086]  1.013[170 [TestA atIB
40 33 33 0 -2|326 2046 2046 2061 2066  1.008[170 [TestA atIB
41 33 33 0 -1|283 2046 2046 2061 2045  1.003[170 [TestA atIB
42 33 33 0 1|345 2046 2046 2061 2005  0.993[170 [TestA atIB
43 33 33 0 2218 2046 2046 2061 1985  0.988[170 |[TestA atIB
44 33 33 0 3210 2046 2046 2061 1964  0.983[170 |[TestA at B
45 33 33 0 4115 2046 2046 2061 1944 0978170 |[TestA at B
46 33 33 0 5198 2046 2046 2061 1924] 0973170 [TestA at|B

a PEUT: EUT output power.

b PAC: Active power flow at S1in figure 1. Positive means power from EUT to utility. Nominal is the 0% test condition value.

C QAC: Reactive power flow at S1 in figure 1. Positive means power from EUT to utility. Nominal is the 0% test condition value.
D BL: balance condition, I1B: imbalance condition.
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Appendix A
Photograph

Front View
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Port View
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100% balanced condition
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100% Unbalanced condition
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66% balanced condition
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66% Unbalanced condition
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33% balanced condition
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IS 16169:2014 / IEC 62116 : 2008
Dated : 17/04/2025
\Clause \Requirement + Test Result - Remark \Verdict |

33% Unbalanced condition

TRF No.I1S 16169/ IEC 62116 V1.0 ULR-TC646825100013463F
Discipline-Electronics Testing Group-Power supplies & stabilizers



URS PRODUCTS AND TESTING PRIVATE LIMITED

A-29, Sector-5, Noida-201301

T +91 (120) 4516264-65 F +91 (120) 4750296

E info@urs-labs.com W www.urs-labs.com
CIN NO U21014UP1987PTC008956

TC-B468

Report No- SC25SP100628_1
Dated : 17/04/2025

IS 16169:2014 / IEC 62116 : 2008

Page 35 of 35

iCI ause }Requi rement + Test

}Result - Remark

Verdict |

BLOCK DIAGRAM OF TEST CIRCUIT
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URS PRODUCTS AND TESTING PRIVATE LIMITED
A-29, Sector-5, Noida-201301
T +91 (120) 4516264-65 F +91 (120) 4750296
E info@urs-labs.com W www.urs-labs.com
CIN NO U21014UP1987PTC008956

TC-B4E8

SUMMARY OF TEST REPORT

TEST REPORT NO:SC25SP100626_1 DATED:17/04/2025
(Number of pages in test report: Page no. 1 to 89)

TEST FORMAT AS PER IS 16221 (Part 2): 2015/IEC 62109-2 : 2011

1. Name of Manufacturer:KSOLARE ENERGY PVT LTD,
2. Product:Solar GTI (Power Invertors for use in Photovoltaic Power Systems)

Lead Model:KSY-6.2KW-1P-22A

Series Models:KSY-5.4KW-1P-22A, KSY-6KW-1P-22A, KSY-5KW-1P-22A, KSY-4.4KW-
1P-22A, KSY-4KW-1P-22A, KSY-3.4KW-1P-22A, KSY-3KW-1P-22A, KSY-2KW-1P-22A,
KSY-1KW-1P-22A

3. Model(s):

4. Model differences provided (if applicable):Yes
5. Model differences verified as per Guidelines for series formulation:Yes

6. Test Results:Refer below

PART A: GENERAL

S No. TEST REQUIREMENT CLAUSE VERDICT
1. |General testing requirements 4 Pass
2. |Marking and documentation 5 Pass
3. [Environmental requirements and conditions 6 Pass
4. [Protection Against Electrical Shock and energy hazards 7 Pass
5.  |Protection Against mechanical hazards 8 Pass
6. [Protection Against fire hazards 9 Pass
7. |Protection Against sonic pressure hazards 10 Pass
8. [|Protection Against liquid hazards 11 N/A
9. [|Protection Against chemical hazards 12 N/A
10. |[Physical requirements 13 Pass
11. |Components 14 Pass

ULR-TC646825100013462F
Discipline-Electronics Testing Group-Power supplies & stabilizers
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TC-B4E8

General Information:

The conformity certificates of critical components are vertified to ensure complete testing of apparatus under test
and details regarding harmonized IEC standards (where IEC standards are not available) are also provided in the
list of critical component.

CONCLUSION:
1.) Sample meets all relevant requirements of IS 16221 (Part 2): 2015/IEC 62109-2 : 2011 Yes

2.) Sample fails to meet the following test requirements: N/A

3) | hereby, undertake that the verdict stated in the test report for all the tests matches with the test results.

Page 2 ULR-TC646825100013462F
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URS PRODUCTS AND TESTING PRIVATE LIMITED
A-29, Sector-5, Noida-201301
T +91 (120) 4516264-65 F +91 (120) 4750296
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CIN NO U21014UP1987PTC008956

TC-B4E8

Report No- SC25SP100626_1 Page 1 of 89
IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011
Dated : 17/04/2025

Manufacturer KSOLARE ENERGY PVT LTD,
SR NO.62, HISSA NO.3, MANGADEWADI, KATRAJ, PUNE SATARA ROAD, PUNE,
MAHARASHTRA, PIN 411046, MAHARASHTRA, 411046

Test item: Solar GTI (Power Invertors for use in Photovoltaic Power Systems)
Lead Model:KSY-6.2KW-1P-22A
Identification Series Model:KSY-5.4KW-1P-22A, KSY-6KW-1P-22A, KSY-5KW- Serial Refer page
1P-22A, KSY-4.4KW-1P-22A, KSY-4KW-1P-22A, KSY-3.4KW-1P-22A, |No.: no. 5
KSY-3KW-1P-22A, KSY-2KW-1P-22A, KSY-1KW-1P-22A
. Date of
Receipt No.: URS/LAB/SPIV/24-25/B153E6D5 / 25EBOOAN receipt: 12/03/2025
Testing laboratory and its URS PRODUCTS AND TESTING PRIVATE LIMITED
address: A-29, Sector-5, Noida-201301
N IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011 /
Test specification:
Test Result: The test item passed the test specification(s)
Other Aspects:
Nil
This test report relates to the test sample submitted and list of documents attached.
Approved by /
Tested by: . . Issued by:
y Authorized Signatory: y
Paras Singh , Vice
Shashi Prakash , Asst.Manager PUJA KUMARI , Manager Technical |President
(Technical)
Date: 17/04/2025 Date: 17/04/2025 Date: 17/04/2025 |
TRF No. IS 16221 (Part 2) : 2015 V1.0 ULR-TC646825100013462F
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URS PRODUCTS AND TESTING PRIVATE LIMITED
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Report No- SC25SP100626_1 Page 2 of 89
IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011
Dated : 17/04/2025

TEST REPORT
IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011
Safety of Power Convertor for use in Photovoltaic Power System
Part 2:Perticular requirements for Invertor

Report Reference No. : SC25SPI100626_1

Date of issue : 17/04/2025

Total number of pages 89

Customer name : KSOLARE ENERGY PVT LTD,

SR NO.62, HISSA NO.3, MANGADEWADI, KATRAJ, PUNE SATARA ROAD, PUNE,

Address MAHARASHTRA, PIN 411046, MAHARASHTRA, 411046

Test specification:

Standard 1S 16221 (Part 2) : 2015/ IEC 62109-2 : 2011

Test procedure Compliance Report

Non-standard test method N/A

Test Report Form No: TRF No. IS 16221 (Part 2) : 2015_V1.0

Test Report Form(s) Originator BIS

Master TRF Dated: 03.10.2018

Test item description: Solar GTI (Power Invertors for use in Photovoltaic Power Systems)

Trade Mark ‘ﬂ(_ s:n lﬂru

Farvemegey 0pa, B 13l

Lead Model:KSY-6.2KW-1P-22A

Model/Type reference Series Model:KSY-5.4KW-1P-22A, KSY-6KW-1P-22A, KSY-5KW-1P-22A, KSY-4.4KW-1P-22A,
KSY-4KW-1P-22A, KSY-3.4KW-1P-22A, KSY-3KW-1P-22A, KSY-2KW-1P-22A, KSY-1KW-1P-22A
Ratings Refer marking label on page no. 5
Other Documents submitted Please refer to Table — List of Attachments at Page No. 4
) Approved by / )
Tested by: Authorized Signatory: Issued by:
Paras Singh , Vice
Shashi Prakash , Asst.Manager PUJA KUMARI , Manager Technical |President
(Technical)
Date: 17/04/2025 Date: 17/04/2025 Date: 17/04/2025
TRF No. 1S 16221 (Part 2) : 2015 V1.0 ULR-TC646825100013462F
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T +91 (120) 4516264-65 F +91 (120) 4750296
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Report No- SC25SP100626_1 Page 3 of 89
IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011
Dated : 17/04/2025
Testing Procedure and testing location:
Testing Laboratory URS PRODUCTS AND TESTING PRIVATE LIMITED
Testing location/ address A-29, Sector-5, Noida-201301
Testing procedure:
Tested by_ Shashi Prakash , Asst.Manager
(name + signature): T .
. Esy
> %
9
Approved by PUJA KUMARI , Manager Technical S o
(name + signature): . o
\'.r:y\ &
N s Y
TRF No. IS 16221 (Part 2) : 2015 V1.0 ULR-TC646825100013462F
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Report No- SC25SP100626_1 Page 4 of 89
IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011
Dated : 17/04/2025

Table — List of Attachments

Attachment No. Attachment Description No. of pages in Attachment
Attachment 1 Photo document 06 pages (84-89)

Summary of Testing

Tests performed (name of test and test clause):
Cl. 4 General testing requirements

Cl. 5 Marking and documentation

Cl. 6 Environmental requirements and
conditions

Cl. 7 Protection against electric shock and
energy hazards

Cl. 8 Protection against mechanical hazards
Cl. 9 Protection against fire hazards

Cl. 10 Protection against sonic pressure
hazards

Cl. 13 Physical requirements

Cl. 14 Components

Testing location:

URS PRODUCTS AND TESTING PRIVATE
LIMITED

A-29, Sector 5, Noida-201301, India

TRF No. 1S 16221 (Part 2) : 2015 V1.0 ULR-TC646825100013462F
Discipline-Electronics Testing Group-Power supplies & stabilizers
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Report No- SC25SP100626_1

IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011
Dated : 17/04/2025

Page 5 of 89

Copy of marking plate:
Copy of marking label:

JK solare @ S0
Solar GTI
ESY ZEKW-1P-22A

Max. input voltage | S50Vdc
NPFT voltage range 70-550Vv
Max. input curmrent | 22A+22A

Sominal DC mput witage | 360V

Isc PV 26A
Protection Class |
VaciFac Normal 23VacS50Hz

Max. outputc urrent | 26.95A

Raked AC cutput powe | B200W
MFG Dae 21/02/25
Power Factor [0 8Lead...1...0. ﬂ_;g

Operating Temp. ange -25tb+50 deg. C
Deg. of protection

Il IIIIIIIIIIIIIIIIII I| L

SN: KSY0225HS2262

@z =2 e © B >

K IOLARE ENEROY PVT. LTD.

AR MO MR 3A NO.L MANGADE WD
FLATRA), PUNE JATARA RDAD, PUNE -41104£8

WhARALE oL NS oDy
Marking Label of Lead Model

Sample Code Serial no.
Sample - 1 KSY0225HS2262
Sample - 2 KSY0225HS2263

TRF No. 1S 16221 (Part 2) : 2015 V1.0
Discipline-Electronics Testing
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IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011

Page 6 of 89

Warning Statement

TRF No. 1S 16221 (Part 2) : 2015 V1.0
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Report No- SC25SP100626_1
Dated : 17/04/2025

IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011

Page 7 of 89

‘ﬁ(smam

Emerpmy Pwe. Lisd

. T
-I"_'___.‘.r

Solar G TI

ESY 34KW-1P-22A

Max. input voltage

550Vde

MFFT voltage range

70-550V

Max. input cumrent

22A+22A

Nommal DC 'npmu:-lﬂg!

360V

Isc PV

26A

Protection Class

VaciFac Normal

2 VacS0Hz

Max. output ¢ urrent

234TA

Rawd AC outout power

M00W

MFG Date

21/02/25

Power Factor

[08Lead...1...0.8Lag|

Operating Temp. range

Deg. of protection

-25 to +60 deg. C |
IPES N

L LT LR

= &

SN: KSY0225HS2254

@S S "7 == )

KEQLARE ENEROY PVWT. LTD.
SR MNO.&Z M3 A NO.L MAMNGADEWID,
mm”_ PUNE SATARA BOAD PUNE 411044

WA B EDLB e SOF
Marking Label of Series Model
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Report No- SC25SP100626_1
Dated : 17/04/2025

IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011
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‘iI{Solare

FEnergy P01, Ll

' Tl
N ey B

Solar G TI

ESY 6GEW-1P-22A

Max. input voltage

5S50Vdc

MPFT voltage range

70-550V

Max. input current

22A

fommal DC mput witage

360V

Isc PV

26A

Protection Class

VaclFac Normal

2MVadS0Hz

Max. output ¢ urrent

26.08A

Raked AC output power

6000W

MFG Date

2102725

Power Factor

[0 8Lead...1...0.8Lag|

Operating Temp . range

-25 to +60 deg. C
TP &5

. of protection

AL RN

SN: KSY0225HS2260

K IOLARE ENEROY PVT. LTD.

SR NO.EZ HILEA NO L MANGADEADE,
FLATRA), PUNE BATARA ROAD, PUNE -4110448
ENDLA,

WAL COLa TS S0

Marking Label of Series Model

TRF No. 1S 16221 (Part 2) : 2015 V1.0 UL R-TC646825100013462F
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Dated : 17/04/2025

IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011
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‘:H(Snlare

FEnermy Pwi. Lisl

-
' o
S
T

Solar GTI
ESY S3EW-1P-22A
Max. input voltage | 550Vdc
NPPT voitage range 70-550V
Max. input cumrent | 22A
fommal 0C mput whage 360V
Isc PV 26A
Protection Class 1
VaciFac Nomrmal 23Vad50Hz
Max.outputcument | 21.73A
Raed AC cubpul power | SO0DW
MFG Date 21/02/25
Power Factor ﬂ.BLead...i...O.E_:g
Operating Temp. range |-25 to +60 deg. C
Deg. of protection | IP 65

AN AT

SN: KSY0225HS2250

B & a = (e e

)

K ARE ENEROY PVT. LTD.
R NO.SL Ik 3A NO.L MANGADE DI,
FATRAJ, PUNE SATARA RDAD, PUNE -411044

WAL ORI rS OO
Marking Label of Series Model
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Report No- SC25SP100626_1
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IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011
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Solar GTI
ESY 4 4KW-1P-22A
Max. input voltage | 550Vdc
MFFT voltage raru-;e 70-550V
Max. input cumrent | 22A
Nommal DC mput wiage | 360V
Isc PV 26A
Protection Class ]
Vaci/Fac Normal 230Vad50Hz
Max.outputcument | 1913A
Raed AC ouput power | 4400W
MWFG Date 21/02/25
Power Factor [08Lead...1...0.8Lag|
Operating Temp. mnge |-25 to +60 d-eg C
Deg. of protection | IP 65
I AN LT
SN: KSY0225HS2244

A & o = )

HIOLARE ENEROY PVT. LTD.

SR MO EZ WIS A N0 L MLANOSE DE WD
FLATRLA), PUNE SATARA ROAD, PUNE 4110448
NCEA

WAL B EDLETE SSe
Marking Label of Series Model
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“ﬂ(smare

Erwwpgy Pwe. el

SolarGTI

ESY 4 KW-1P-22A

Max. input voltage

330Vdc

MFPPT vnttage range

70-350V

Max. input cumrent

22A

Sommal [C mput witage

360V

Isc PV

26A

Protection Class

VaciFac Normal

2MVacdS0Hz

Max. output c urrent

182A

Raed AC couput powe

L0uw

MFG Dae

21/02/25

Power Factor

Jo8Lead._1_08Lag|

Operating Tem p. ange

-25 to +60 deg. C

Deg. of protection

IF 6o

UL UL L L

- &

SN: KSY0225HS2204

A & o B )

K IOLARE ENEROY PVT. LTD.
IR NO 22 M3 3A NO.L MANGADEWADL,
FATRAY, PUNE SATARA ROAD, PUNE -411044

WAL L DLEre S0
Marking Label of Series Model
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4K solare ISO

Emverrggy o, Liad Sulﬂr _,,GTI
ESY 34KW-1P-22A

Max. input voltage | 550Vdc
MPFT voltage range| 70-550V
Max. input current | 22A
fominal IC mput wiage | 360V

Isc PV 26A
Protection Class i
VaciFac Normal 230VadS0Hz
Max.outputc urrent | 14.78A

Raed AC output power | J400W
MFG Date 21/02/25
FPower Factor lO.SLea:l...i...D.E_ag
Operating Temp. ange |-25 to +60 deg. C
Deg. of protection | IP 65 B

LU LEOETIEL Y (L

SN: KSY0225HS2234

H A = Y @ i.___,.- i j

K EOLARE ENEROY PVT. LTD.

SR NO.SZ M B BA MO A MAMNGSDEWWADI,
FATRAJ, PUNE BATARA RQAD, PUNE 411044
DA

WAL EOLETS Sty

'Marking Label of Series Model

TRF No. 1S 16221 (Part 2) : 2015 V1.0
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4K solare PP 1ISO

B ovrwgry 15w0. Ll e

SolarGTI
ESY 3JKW-1P-22A

Max. input voltage | 550Vdc
MPFT voltage range| 70-550V
Max. input cumrent | 2Z2A
Nommal DC mput wiage | 360V

Isc PV 26A
Protection Class I
VaciFac Normal 2XVadsS0Hz
Max.outputc urrent | 1104A

Rawed AC cuput power | JD00OW
WFG Date 21/02/25
Power Factor [08Lead...1...0.8Lag|
Operating Temp. mange |-25 to +60 deg C
I:h!-g‘ of protection | IP 65

SN: KSY0225HS2203

3 2o = 24 @ o = )
K 3OLARE ENEROY PVT. LTD.

BRND. &2 HI 2 A MO L MANGADE WA DI

FATRAJ, PUNE BSATARA RDAD, PUNE -411044

MDA

WAL COLa e OO

Marking Label of Series Model

TRF No. 1S 16221 (Part 2) : 2015 V1.0
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4K solare 9@ 150
Solar G TI
KSY ZKW-1P-22A

Max. input voltage | 550Vdc
MPPT voltage range| 70-550V
Max. input cumrent | 2ZA
Nommal DC mput wiage | 360V

Isc PV 2B6A

Protection Class I
VaciFac Normal 23Vacd50Hz
Max.outputc urmrent | 8.69A

Raec AC cupul power | 2000W
MFG Date 21/02/25
Power Factor [08Lead...1...0.8Lag|

Operafing Temp. ange |-25 to +60 deg. C
Deg. of protection [ TP 65 B

UL LI LT

SN: KSY0225HS2202

C: 2 T A © G It )
® SOLARE ENEROY PVT. LTD.

IR MNO &I WD LA NO L WA NG DE WA D
KATRAJ, PUNME BATARA RDAD PUNE -411044

WAL B EDL TS SO
Marking Label of Series Model
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1K solare @ 150
Solar G TI
ESY IKEW-1P-22A

Max. input voltage | 550Vdc
NPFT uoltage range 70-550V
Max. input current | 22A
Sommal ]':I_LC mput witage | 360V
| Isc PV 26A
Protection Class ]
VaciFac Normal 230VacdS0Hz
Max.output c urrent | 4.33A

Eaed AC cutout power | 1000W
WMFG Date 21702725
Power Factor [08Lead...1...0.8Lag|
Operating Temp. mnge |-25 to +60 deg C
Ehg. of protection | IP &9

SN: KSY0225HS2201

o a 7 A @ o = )
K3OLARE ENEROY PVWT. LTD.

PR M0 82 HI S A MO 1 MANGALDE WD,

FATRAY, PUNE SATARA ROAD, PUNE 4110448

IO

WAL COLE M DT

Marking Label of Series Model
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Test item particulars

SOLAR GTI (Power Invertors for use in Photovoltaic Power

Systems)

Equipment mobility

[ movable [| hand-held

] stationary v fixed

] transportable ] for_building_in

Connection to the mains

["] pluggable equipment [ direct plug in

IE‘ permanent connection

[“Ifor_building_in

Enviromental category

[v| outdoor [C] indoor unconditional | indoor conditional

Over voltage category (OVC) mains

[CoveiCloven

»lovcmllovciv

Over voltage category (PV)

[ovcil¥lovecn

[ovcmloveciv

Mains supply tolerance (%) -90/+110 %
Tested for power systems Yes
IT testing, phase-phase voltage (V) N/A

Class of equipment

Class | [l class 1l ] class 111 [ Not classified

Mass of equipment (kg)

10.01Kg (Approx)

Pollution degree (PD)

[Ipp1llPD2¥/PD3

IP protection class

IP65

Possible test case verdicts:

- test case does not apply to the test object ............ :N/A
- test object does meet the requirement .................. :P (Pass)
— test object was not evaluated for the requirement :N/E

- test object does not meet the requirement ............ :F (Fail)
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Testing:
Date of receipt of test item: 12/03/2025
Date(s) of performance of tests: 13/03/2025 to 17/04/2025

General remarks:

The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.

Manufacturer’s Declaration per Standard:

Similarities between the models: Representative models and series models have following similarities
1) Same rated Input/ Output voltage, Input voltage

2) Same frequency

3) Number of Phases at output

4) Same PCB design and layout

5) Same Power Stage topology

6) Same Insulation Class

7) Same Control Algorithm/firmware

8) Same Cabinet Design

9) Class of construction

Differences between the models: Representative models and series models have following differences
Model name and electrical ratings (as per capacity).
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General product information:

1) Application details / Description of the product:

The product covered under this test report is a SOLAR GTI (Power Invertors for use in Photovoltaic Power Systems).

The details of the product are stated below:

Manufacturer: KSOLARE ENERGY PVT LTD

Ratings:

Input rating: Max Input Voltage: 550Vdc, MPPT Voltage Range: 70-550Vdc, Max Input Current: 22+22A, Nominal DC input
voltage: 360V, Isc PV: 26A, Vac/Fac Nominal: 230Vac/50Hz, Max. output Current: 26.95A, Rated AC output power: 6200W,
Power Factor: 0.8Lead..1..0.8Lag, Protective Class: Class |, Operating Temp. range: -25°C

~60°C, Deg. of protection: IP 65

All the applicable test has been carried out on Lead Model "KSY-6.2KW-1P-22A" and meeting the requirement of IS 16221 (Part
2): 2015/ IEC 62109-2: 2011 in conjunction with IS 16221 (Part1):2016 / IEC 62109-1:2010.
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iCI ause }Requi rement + Test }Result - Remark iVerdict |
4 General testing requirements See below P

Test carried out under reference test conditions
41/RD General and under both normal & single fault conditions. P
4.2/RD General conditions for testing See below P
4.2.1/RD Sequence of tests Considered as per MNRE guidelines P
4.2.2/RD Reference test conditions See below P

Temperature: 15 to 40°C Relative humidity: not
more than 75% Air pressure: 75kPato 106kPa

4.2.2.1/RD Environmental conditions No frost, dew, percolating water, rain, solar P
radiation
All tests have been carried out on model which
4.2.2..2IRD State of equipment represent the future production unit with P
complete assemblies
- . The equipment were installed in accordance with
4.2.2.3IRD Position of equipment the r::nu? acturer's insructions P
422 4/RD A CCESSOriES No accessories or operator Interchangeable parts N/A
used.
4.2.2.5/RD Covers and removable parts No covers and removable parts N/A
a) Voltage:230V b) Frequency : 50Hz c)
422 6/RD Maing supply &) Voltage: b) Frquency: c) Polarity: d) PoIari.ty: Not lfor pluggable equipment typeA d) P
Earthing: €) Over-current Protection: Earthing provided €) Over-current Protection:
28A
4.2.2.7/RD Supply ports other than the mains See below P
Photovoltaic supply sources @) Open circuit voltage: b) Short- |PV array simulator used with suitable
4.2.2.7.1/RD - S P
circuit current: compatibility
4.2.2.7.2/RD Battery inputs No battery used N/A
DCto AC inverter. A.C. output port was loaded
4.2.2.8/[RD Conditions of loading for output ports with linear loads to obtain the maximum rated

output power. Continuous operation ratings, until
steady conditions are established.

. . Protective conductor terminal was connected to
4.2.29/RD Earthing terminals earth. No functional earth terminal. P

No mains selection devices and No

4.2.2.10/RD Controls combinations of settings devices N/A
4.2.2.11/RD Available short circuit current Considered p

4.3/RD Thermal testing See appended table 4.3 2 T P
4.3.1/RD General See appended table 4.3 [N\ |P
4.3.2/RD Maximum temperatures See appended table 4.3 { 8 ( ‘(L%] bﬂu\ P
4.3.2.1/RD General See appended table 4.3 o\ =/5)lP
4.3.2.2/RD Touch temperatures See appended table 4.3 %} * y P
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iCI ause }Requi rement + Test }Result - Remark iVerdi ct |
4.3.2.3IRD Temperatures limits for mounting surfaces See appended table 4.3 P
4.4/RD Testing in single fault condition See appended table 4.4 P
4.4.1/RD General See appended table 4.4 P
4.4.2/RD Test conditions and duration for testing under fault conditions | See below P
4.4.2.1/RD General Considered P
4.4.2.2/RD Duration of tests Considered P
4.4.3/RD Pass/fail criteriafor testing under fault conditions See below P
4.4.3.1/RD Protection against shock hazard No shock hazards P
4.4.3.2/RD Protection against the spread of fire No spread of fire P
4.4.3.3IRD Protection against other hazards No other hazards P
4.4.3.4/RD Protection against parts expulsion hazards No expulsion hazards P
444 Single fault conditions to be applied See below P
4.4.4.1/RD Component fault tests See appended table 4.4 P
4.44.2 |RD Equipment or parts for short-term or intermittent operation For continuous operation N/A
4.44.3/RD Motors See appended table 4.4 P
4.4.4.4/RD Transformer short circuit tests See appended table 4.4 P
4.4.45/RD Output short circuit See appended table 4.4 P
4.4.4.6/RD Backfeed current test for equipment with more than one Only single source of supply used N/A

source of supply
4.4.4.7IRD Output overload See appended table 4.4 P
4.4.4.8/RD Cooling system failure See appended table 4.4 P
4.4.4.9/RD Heating devices No heating devices used N/A
4.4.4.10/RD Safety interlock systems No such system used N/A
4.4.4.11/RD Reverse d.c. connections Instructions provide in installation manual P
4.4.4.12/RD Voltage selector mismatch No voltage selector N/A
4.4.4.13/RD Mis-wiring with incorrect phase sequence or polarity No hazards observed P
4.4.4.14/RD Printed wiring board short-circuit test See appended table 4.4 P
4.4.4.15 Fault-tolerance of protection for grid-interactive inverters See below P

Fault-tolerance of residual current monitoring according to
4.44.15.1 4.8.3.5: theresidual current monitoring system operates See appended table 4.4.4.15.1 P

properly

a). - Theinverter ceases to operate See above clause 4.4.4.15.1 P

- Indicates afault in accordance with 13.9 See above clause 4.4.4.15.1 P

- Disconnect from the mains See above clause 4.4.4.15.1 P

ot recomect ey seence o OO o oo aaatsi [0\ P

. L) v)
r;‘gﬂf;g:ge:tcaggﬁy sequence of removing and See above clause 4.4.4.15.1 %&% p
N x 2
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iCI ause }Requi rement + Test }Result - Remark iVerdict |
- not re-connect after an uence of removing and
emonecting both PV aﬁ]’ dsiqc ower 9 See above clause 4.4.4.15.1 P
b). - Theinverter continues to operate Inverter ceasesto operate N/A
- theresidual current monitoring system operates properl
Lnder sngle fault condition g SySIem OpEraleS PropeMty | see ahove clause 4.4.4.15.1 N/A
- Indicates a fault in accordance with 13.9 See above clause 4.4.4.15.1 N/A
C). - Theinverter continues to operate regardless of loss of
r;i dual current monitoring func?tionalitig Inverter ceases to operate NIA
rer;‘;tnﬁ:gzge;tva:oe\:v:r”y sequence of removing and See above clause 4.4.4.15.1 N/A
;;‘:nzeggzge:tcafggv?y sequence of removing and See above clause 4.4.4.15.1 N/A
- not re-connect after an uence of removing and
etonnecting both PV a:]/ dsiqc oer g See above clause 4.4.4.15.1 N/A
- Indicates afault in accordance with 13.9 See above clause 4.4.4.15.1 N/A
4.44.15.2 Fault-tolerance of automatic disconnecting means Considered P
4441521 The means prov.i ded for automatic di.sconnection of a See balow P
grid-interactive inverter from the mains shall:
- disconnect al grounded current-carrying conductors from | Disconnected al grounded current carrying p
the mains conductors from the mains
- disconnect all ungrounded current-carrying conductors from |Disconnected all ungrounded current carrying P
the mains conductors from the mains
- be such that with asingle fault applied to the disconnection
means or to any other location in the inverter, at least basic - . _
insulation or si>r/’nple separation is maintained between the PV Basic msulaﬂon Is maintained between PV array P
array and the mains when the disconnecting meansis intended and mains
to be in the open state.
Design of insulation or separation complies with requirements .
4441522 of 7.2.7 of Part 1: reporﬁpere Part 1 corF;ment and ?/qerdict Complies P
4441523 For r'10n-isol ateq inverter, automatic chgcki ng of theisolation |The inyerter automatic checking of the isolation P
provided by a disconnect means after single fault. after single fault occurred
If the check _fail: - any still—fgnctional disconnection means Complies p
shall be left in the open position
- at least basic or smple separation shall be maintained Basic insulation is maintained between PV array P
between the PV input and the mains and mains
- theinverter shall not start operation Complies P
the inverter shall indicate afault in accordance with 13.9 The screen shows error informat;qﬁ% & TES,\ P
A stand-alone inverter with atransfer switch to transfer AC c:? '
4.4.4.16 loads from the mains or other AC bypass source to the inverter| Not a stand-alone inverter (% N/A
outpu: NN
- shall continue to operate normally See above clause no. 4.4.4.16 w N/A
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iCI ause }Requi rement + Test }Result - Remark iVerdi ct |
tr?nzfl L:\ot present arisk of fire asthe result of an out-of-phase See above dause no. 4.4.4.16 N/A
j:ﬂ)fn_ c;[hgrs?terna;;:fk of shock as the result of an See above clause no. 4.4.4.16 N/A
- for an inverter employing a bypass switch having a control
preventing switching, the test isto be conducted under the See above clause no. 4.4.4.16 N/A
condition of a component malfunction
Cooling system failure — Blanketing test No hazards according
to the criteria of sub-clause 4.4.3 of Part 1 shall result from
44411 blanketing the inverter Thistest is not required for inverters See gppended table 4.4.4.17 P
restricted to use only in closed electrical operating aress.
o parature v SPIEEL eosppended e 44,417 P
4.5/RD Humidity preconditioning See below P
4.5.1/RD General Considered P
45.9/RD Conditions Humidity: 92.5+2.5%RH Temperature: 40+2°C p
Duration: 48h
4.6/RD Backfeed voltage protection See below P
4.6.1/RD Backfeed tests under normal conditions Input side: Positive to negative 20mV P
4.6.2/RD Backfeed tests under single-fault conditions Input side: Positive to negative 26mV P
4.6.3/RD Compliance with backfeed tests No hazards present after 15s P
4.7 Electrical ratingstests See below P
4.7.1/RD Input ratings See appended table 4.7 P
4.7.1.1/RD Measurement requirements for DC input ports See appended table 4.7 P
4.7.2/ RD Output ratings See appended table 4.7 P
473 M easurement requirements for AC output ports for standalone Not a standalone inverter N/A
inverters
474 Stand-alone Inverter AC output voltage and frequency Not a standalone inverter N/A
4741 General See above clause no. 4.7.4 N/A
Steady state output voltage at nominal DC input The
steady-state AC output voltage shall not be less than 90 % or
Ar42 more)f[han 110 % of?[he rate?jg nominal voltage with the See above clauseno. 4.7.4 NIA
inverter supplied with its nominal value of DC input voltage.
Steady state output voltage across the DC input range The
steady-state AC output voltage shall not be less than 85 % or
4743 more than 110 % of the rated nominal voltage with the See above clause no. 4.7.4 N/A
inverter supplied with any value within the rated range of DC
input voltage.
L oad step response of the output voltage at nominal DC input
4.7.4.4 The AC output voltage shall not be lessthan 85 % or more | gee ghove clause no. 4.7.4 N/A
than 110 % of the rated nominal voltage for morethan 1,5 s
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iCIause }Requi rement + Test }Result - Remark iVerdict |

after application or removal of aresistive load

Steady state output frequency The steady-state AC output
4745 frequency shall not vary from the nomina value by more than | See above clause no. 4.7.4 N/A
+4 % or —6 %.

475 Stand-alone inverter output voltage waveform Not a standalone inverter N/A
4751 Generd See above clause no. 4.7.5 N/A

The AC output voltage waveform of a sinusoidal output

stand-alone inverter shall have atotal harmonic distortion
4.75.2 . o . | .4.7. N/A
5 (THD) not exceeding of 10 % and no individual harmonic at a See above clause no S /

level exceeding 6 %.
4753 Non-sinusoidal output waveform requirements Not a standalone inverter N/A
47531 Genera See above clause no. 4.7.5.3 N/A

The total harmonic distortion (THD) of the voltage waveform
shall not exceed 40 %.

The slope of therising and falling edges of the positive and
negative half-cycles of the voltage waveform shall not exceed
47533 10 V/us measured between the points at which the waveform |See above clause no. 4.7.5.3 N/A
has a voltage of 10 % and 90 % of the peak voltage for that
half-cycle.

The absolute value of the peak voltage of the positive and
negative half-cycles of the waveform shall not exceed 1,414
times 110 % of the RM S value of the rated nominal AC output
voltage

Information requirements for non-sinusoidal waveforms The
instructions provided with a stand-alone inverter not
complying with 4.7.5.2 shall include the information in
5.3.2.6.

Output voltage waveform requirements for inverters for
dedicated loads. For an inverter that isintended only for use
4755 with aknown dedicated |oad, the following requirements may | See above clause no. 4.7.5.3 N/A
be used as an alternative to the waveform requirementsin
4.752t04.75.3.

The combination of the inverter and dedicated |oad shall be
evaluated to ensure that the output waveform does not cause
any hazards in the load equipment and inverter, or causethe |See above clause no. 4.7.5.3 N/A
load equipment to fail to comply with the applicable product
safety standards.

Theinverter shall be marked with symbols 9 and 15 of Table

<l T%
See above clause no. 4.7.5.3 ) —ZN\ |N/A
C.10f Part 1. S/ S\E

The mstalla.non msir.uctl.ons provided with the inverter shall See above clause no. 4.7.5.3 L% k £ Nia
include the information in 5.3.2.13 AN ~
o

4.8 Additional testsfor grid-interactive inverters See below 7 %

47532 See above clause no. 4.7.5.3 N/A

47534 See above clause no. 4.7.5.3 N/A

4754 See above clause no. 4.7.5.3 N/A

.()Y P
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IClause Requirement + Test Result - Remark \Verdict |
481 Generd requirements regarding inverter isolation and array Non-isolation inverter N/A
grounding
. The EUT isintended to be used with
- Type of Array grounding supported ........ ungrounded array N/A
Inverter isolation ..................... .. Non-isolation inverter N/A
Array insulation resistance detection for inverters for
482 ungrounded and functionally grounded arrays See below P
4821 Array insulation resistance detection for inverters for See appended table 4.82 P
ungrounded arrays
Inverter shall have means to measure DC insulation resistance Complies P
from PV input (array) to ground before starting operation P
Or Inverter shall be provided with instruction in accordance Th(_e nverter can me_asure DCinsulation
. resistance from PV input array to ground before |N/A
with 5.3.2.11. i .
starting operation
Measured DC insulation resistance: ........... See appended table 4.8.2 P
Inverter measurement circuit shall be capable of detecting
insulation resistance below the limit value R=Vmax/30mA  |Complies P
under normal conditions
Inverter measurement circuit shall be capable of detecting
insulation resistance below the limit value R= Vmax/30mA  |Complies P
with ground fault in the PV array
Iso_l ated myerters shall md!ca_te afault if theinsulation The EUT is non-isolated inverter N/A
resistance is less than the limit value
Isolated inverter fault indication maintained until insulation . . .
resistance has recovered to a value higher than the limit value The EUT is non-isolated inverter N/A
Non-isolated inverters, or inverters with isolation not
complying with the leakage current limits in the minimum See below P
inverter isolation requirements in Table 30:
- shall indicate afault in accordance with 13.9 The screen shows fault information P
- shall not connect to the mains Not connect to the mains P
Array insulation resistance detection for inverters for .
4822 functionally grounded arrays Not a functionally grounded array N/A
a1) The vaue of thetotal resistance, including the intentional
resistance for array functional grounding, the expected
insulation resistance of the array to ground, and the resistance
of any other networks connected to ground (for example See above clauseno. 4.8.2.2 NIA
measurement networks) must not be lower than R = (VMAX 5 b TEs
PV/30 mA) ohms. O /’*\) A
. L. - . . . &) ey
a2) The -I nstallation instructions shall include the information See above dlause no. 4.8.2.2 (g ( 2 NA
required in 5.3.2.12. AN ~
[} ——
n %
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iCI ause }Requi rement + Test }Result - Remark iVerdict |
b-1) Asan dternativeto a), or if aresistor value lower than in
a) isused, the inverter shall incorporate means to detect,
during operation, if the total current through the resistor and
any nitwporks (for example measurement r?etworks) in parallel See above clauseno. 4.8.2.2 NIA
with it, exceeds the residual current values and timesin Table
31
-2) Invert | either disconnect the resistor or limit th
:ur)renterb?/r j:ilera mjac:]:: 0 eCt ..e sere " |Seecbovedauseno. 4822 N/A
b-3) If theinverter is a non-isolated inverter, or has isolation
not complying with the leakage current limits in the minimum
inverter F|)s)(gl at?on requi reme:gs in Table 30, it shall also Seeabove clause no. 4.8.2.2 N/A
disconnect from the mains.
¢) Theinverter shall have means to measure the DC insulation
resistance from the PV input to ground before starting See above clause no. 4.8.2.2 N/A
operation, in accordance with 4.8.2.1.
483 Array residual current detection See below P
4831 General General Complies P
4.8.3.2 30 mA touch current type test for isolated inverters The EUT is non-isolated inverter N/A
4833 Fire hazard residual current type test for isolated inverters The EUT is non-isolated inverter P
4834 Protection by application of RCD’s The EUT provides an integral RCD N/A
- The requirement for additional protection in 4.8.3.1 can be
met by provision of an RCD with aresidual current setting of | See above clause no. 4.8.3.4 N/A
30 mA, located between the inverter and the mains
- The selection of the RCD type to ensure compatibility with
the inverter must be made according to rules for RCD See above clause no. 4.8.3.4 N/A
selection in Part 1.
- The RCD provided integral to theinverter, or See above clause no. 4.8.3.4 N/A
- The RDC provided by theinstaller if details of the rating,
type, and location for the RCD are given in the installation See above clause no. 4.8.3.4 N/A
instructions per 5.3.2.9.
4835 Protection by residual current monitoring See below P
48351 General The EUT provides an integral RCD P
Where required by Table 30, the inverter shall provide residual
current monitoring that fgnctions wheneyer _the invert_er is Theresidua current measured before EUT start p
connected to the mains with the automatic disconnection up
means closed.
Theresidual current monitoring means shall measure the total Complies
(both a.c. and d.c. components) RM S current
Asindicated in Table 30 for different inverter types, array
types, and inverter isolation levels, detection may be required .
for excessive continuous residual current, excessive sudden Considered
changesin residual current, or both, according to the
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following limits:
a) Continuous residual current: The inverter shall disconnect
within 0,3 s and indicate a fault in accordance with 13.9 if the | See appended table 4.8.3.5 P
continuous residual current exceeds:
- maximum 300 mA for inverters with continuous ouput .
) In Compliance P
power rating <30kV;
- mgmmum 10_mA pq kVA of rated conti nuogs output power <30 KVA N/A
for inverters with continuous output power rating > 30 kVA.
Theinverter may attempt to re-connect if the array insulation .
resistance meetsthe limit in 4.8.2. Complies P
b) Sudden changesin residual current: The inverter shall
disconnect from the mains within the time specified in Table |See appended table 4.8.3.5 P
31
Theinverter indicates afault in accordance with 13.9, if a
sudden increase in the RM S residual current is detected See appended table 4.8.3.5 P
exceeding the value in the table
Theinverter may attempt to re-connect if the array insulation :
resistance meetsthe limit in 4.8.2. Complies P
Test for detection of excessive continuous residual current:
4835.2 test repeated 5 times and time to disconnect shall not exceed | See appended table 4.8.3.5.2 P
0,3s
Test for detection of sudden changesin residual current
repeated 5 times and each of the 5 results shall not exceed the
48353 time limit indicated in for each row (30mA, 60mA See gppended table 4.8.35.3 P
and150mA) of Table 31.
4.8.3.6 Systems located in closed electrical operating areas ZZ;I ocated in the closed electrical operating N/A
The protection against shock hazard is not required if the
installation information provided with the inverter indicates | See above clause no. 4.8.3.6 N/A
the restriction for use in a closed electrical operating area, and
Installation information indicates what forms of shock hazard
protection are and are not provided integral to the inverter, in | See above clause no. 4.8.3.6 N/A
accordance with 5.3.2.7.
Theinverter shall be marked asin 5.2.2.6. See above clause no. 4.8.3.6 N/A
5 MARKING AND DOCUMENTATION See below P
. See below P
51 Marking See below “R T P
5.1.1/RD General | General See below VOO
. . ] 1 G
Equipment shall bear markings as specified in 5.1 and 5.2 Themarking plateis on the ou{%se Clp
enclosure CAN ~
N Ay
d"o * [
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Graphic symbols may be used and shall be in accordance with [All used graphical symbols are in accordance P
Annex C or IEC 60417 as applicable with annex C
;ﬁg;%?ﬁ?fj;glbe explained in the documentation The explanations are provided in the manual P
5.1.2/RD Durability of markings See below P
The label was subjected to the permanence of
Markings required by this clause to be located on the PCE marking tg' The markings was rubbed qwc_kly
shall remain clear and legible under conditions of NORMAL by hand, WlthO.Ut undu_e pressure, for 30 swith a
USE and resist the effects of cleaning agents specified by the cloth soaked Wlth. the isopropyl aIcqhoI. After P
the test, the markings are clearly legible There
manufacturer was neither loose nor curling on the edge of the
label.
5.1.3/RD Identification See below P
\I,?; faqw pment shall, as aminimum, be permanently marked See below P
a) the name or trade mark of the manufacturer or supplier Trade mark - o ﬂ lﬁ':? ., P
marked on the label
b) model number, name or other means to identify the Model no.:KSY-6.2KW-1P-22A marked on the p
equipment label
¢) aserial number, code or other marking allowin .
iéentification of manufacturing Iocation%nd the ’ ﬁgeg?)n fhzTSESSHSZZGZ’ KSY0225HS2263 P
manufacturing batch or date within a three month time period.
514 Equipment ratings See below P
PV input ratings: See below P
- Vmax PV (absolute maximum) (d.c. V) 550Vdc P
- Isc PV (absolute maximum) (d.c. A) 26A P
a.c. output ratings: See below P
- Voltage (nominal or range) (a.c. V) 230V P
- Current (maximum continuous) (a.c. A) 26.95A P
- Frequency (nominal or range) (Hz) 50Hz P
- Power (maximum continuous) (W or VA) 6200W P
- Power factor range 0.8Leading~-0.8Lagging P
a.cinput ratings. No ac input used P
- Voltage (nominal or range) (a.c. V) No ac input used — T N/A
- Current (maximum continuous) (a.c. A) No ac input used K::OW\ N/A
- Frequency (nominal or range) (Hz) No ac input used ( 8 ( m%\ N/A
d.c. output ratings: No dc output used \fb‘}\ww/ N/A
- Voltage (nominal or range) (d.c. V) No dc output used % * y N/A
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- Current (maximum continuous) (d.c. A) No dc output used N/A
Protective class (I or 11 or I11) Class| P
Ingress protection (1P) rating per part 1 IP 65 P
An inverter that is adjustable for more than one nominal
output voltage shall be marked to indicate the particular No such application N/A
voltage for which it is set when shipped from the factory.

5.1.5/RD Fuseidentification No fuse used N/A

Marking shall be located adjacent to each fuse or fuseholder,
or on the fuseholder, or in another location provided that it is
obvious to which fuse the marking applies, giving the fuse See above N/A
current rating and where fuses of different voltage rating value
could be fitted, the fuse voltage rating.

Where fuses with special fusing characteristics such astime
delay or breaking capacity are necessary, the type shall also be|See above N/A
indicated

For fuses not located in operator access areas and for
soldered-in fuses located in operator access aress, it is
permitted to provide an unambiguous cross-reference (for See above N/A
example, F1, F2, etc.) to the servicing instructions which shall
contain the relevant information.

5.1.6/RD Terminals, Connections, and Controls See below P

If necessary for safety, an indication shall be given of the
purpose of Terminals, connectors, controls, and indicators, and
their various positions, including any connections for coolant
fluids such as water and drainage. The symbolsin Annex C
may be used, and where there isinsufficient space, symbol 9
of Annex C may be used.

Push-buttons and actuators of emergency stop devices, and
indicator lamps used only to indicate a warning of danger or  |No such devices used N/A
the need for urgent action shall be coloured red

A multiple-voltage unit shall be marked to indicate the
particular voltage for which it is set when shipped fromthe | The EUT isnot intended to connect to multiple-

Symbol 9 are marked on the EUT and user
manual indicate the installation and safety of P
connection of connector, control and indicator

factory. The marking is allowed to bein the form of apaper |voltage and there is no voltage setting device N/A
tag or any other nonpermanent material.
A unit with d.c. terminals shall be plainly marked indicating
the polarity of the connections, with: See below P
e . B . The“+" and “-" marking were provid jacent
- thesign “+" for positive and “-,, for negative; or to the DC input terminals % P
- apictorial representation illustrating the proper polarity S/
where the correct polarity can be unambiguously determined |No pictoria representation ill ustati
from the representation \CH
5.1.6.1/RD Protective Conductor Terminals See below w
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The means of connection for the protective earthing conductor

shall be marked with: See below P

The symbol 7 of Annex C was marked adjacent

- symbol 7 of Annex C; or to the PE terminal P

- the letters “ PE"; or Symbol 7 of Annex C was used N/A

- the colour coding green-yellow Complies P
5.1.7/RD Switches and circuit-breakers See below N/A

The on and off-positions of switches and circuits breakers

shall be clearly marked. If a push-button switch is used as the

power switch, symbols 10 and 16 of Annex C may be used to No such Switch used N/A

indicate the on position, or symbols 11 and 17 to indicate the
off position, with the pair of symbols (10 and 16, or 11 and
17) close together.

5.1.8/RD Class I Equipment Class | equipment N/A
Equipment using Class || protective means throughout shall be
marked with symbol 12 of Annex C. Equipment which isonly
partially protected by DOUBLE INSULATION or See abovecl. no. 5.1.8 N/A
REINFORCED INSULATION shall not bear symbol 12 of
Table Annex C

Where such equipment has provision for the connection of an
earthing conductor for functional reasons (see 7.3.6.4) it shall |See abovecl. no. 5.1.8 N/A
be marked with symbol 6 of Annex C
5.1.9/RD Terminal boxes for External Connections N See below P
Where required by note 1 of Table 2 as aresult of high
temperatures of terminals or parts in the wiring compartment,
there shall be a marking, visible beside the terminal before
connection, of either:

a) the minimum temperature Rating and size of the cable to be
connected to the TERMINALS; or

b) amarking to warn the installer to consult the installation

Complies P

See below b) N/A

instruction. Symbol 9 of Table D-1 is an acceptable marking Symbol 9 marked on label P
5.2 Warning markings See below P
5.2.1/RD Visibility and legibility requirements for warning markings  |Warning markings are be Visible and legible. P

!qurenrl] r;% nmsa;slflfr:)g?lsojzll be legible, and shall have minimum See below p

- Printed symbols shall be at least 2,75 mm high Complies P

- Printed'text charac.ters shall be at least 1.5 mm high and shall Complies P

contrast in colour with the background

- Symbols or text that are moulded, stamped or engraved in a

material shall have a character height of at least 2,0 mm, and No such symbols. N/A

if not contrasting in colour from the background, shall have a
depth or raised height of at least 0,5 mm
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If it is necessary to refer to the instruction manual to preserve . . .
y P The manual provide necessary information for

the protection afforded by the equipment, the equipment shall . . P

be marked with symbol 9 of Annex C thewarning marking

Symbol 9 of Annex C is not required to be used adjacent to . .

symbolsthat are explained in the manual All symbols are explained in the manual P
522 Content for warning markings See below P
5.2.2.1/RD Ungrounded heat sinks and similar parts Grounded heatsink and metal enclosure N/A

An ungrounded heat sink or other part that may be mistaken
for agrounded part and involves arisk of electric shock in
accordance with 7.3 shall be marked with symbol 13 of Annex
C, or equivalent. The marking may be on or adjacent tothe  |See abovecl. no. 5.2.2.1 N/A
heat sink and shall be clearly visible when the PCE is
disassembled to the extent that arisk of contact with the heat
sink exists.

5.2.2.2/RD Hot Surfaces See below P
A part of the PCE that exceeds the temperature limits

The symbol 14 of Annex C provided on the

specm-ed in 4.3.2 shall be marked with symbol 14 of Annex C warning label P
or equivalent.

5.2.2.3/RD Coolant No coolant contained within the equipment N/A
A unit containing coolant that exceeds 70 °C shall be legibly
marked externally where readily visible after installation with
symbol 15 of Annex C. The documentation shall providea  |See abovecl. no. 5.2.2.3 N/A
warning regarding the risk of burns from hot coolant, and
either
a) statement that coolant system servicing is to be done onl
b)y S 1CE PERSON Nsé'L, - g Y | seeaboved. no.5.2.2.3 N/A
b) instructions for safe venting, draining, or otherwise
working on the cooling system, if these operations can be
perforn?ed without OPgEgATOR access topHAZARDS internal Seeabovel. no. 5.2.2.3 N/A
to the equipment

5.2.2.4/RD Stored energy See below P
Where required by 7.3.9.2 or 7.4.2 the PCE shall be marked
with Symbol 21 of Annex C and the time to discharge Symbol 21 of annex C and“ 10min " were P
capacitorsto safe voltage and energy levels shall accompany |provided on the label
the symboal.

5.2.2.5/RD Motor guarding No such devices N/A

Where required by 8.2 amarking shall be provided whereit is
visible to service personnel before removal of a guard,
warning of the hazard and giving instructions for safe See above
servicing (for example disconnection of the source before
removing the guard). \ o\ /N
5226 Inverters for closed electrical operating areas Not located in closed electrical OW N/A

N/A
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Where required by 4.8.3.6, an inverter not provided with full
protection against shock hazard on the PV array shall be
marked with awarning that the inverter isonly for useina |Seeabovecl. no. 5.2.2.6 N/A
closed electrical operating area, and referring to the
installation instructions.
5.2.3/RD Sonic hazard markings and instructions No sonic hazard N/A
If required by 10.2.1 a PCE shall: See abovecl. no. 5.2.3 N/A
a) be marked to warn the operator of the sonic pressure Seeabove d. no. 5.2.3 N/A
hazard; o
b) be provided with installation instructions that specify how
the installer can ensure that the sound pressure level from
equmen.t at its point of use after |nstallat.| on, WI|.| not reach a User menual provided that noise emission less
value, which could cause a hazard. These instructions shall than 80dB N/A
include the measured sound pressure level, and shall identify
readily available and practicable protective materials or
measures which may be used.
5.2.4/RD Equipment with multiple sources of supply No multiple source of supply used N/A
A PCE with connections for multiple energy sources shall be
marked with symbol 13 of Annex C and the manual shall Seeabovecl. no.5.24 N/A
contain the information required in 5.3.4
The symbol shall be located on the outside of the unit or shall
be prominently visible behind any cover giving accessto See abovecl. no. 5.2.4 N/A
hazardous parts.
5.2.5/RD Excessive touch current See below P
Where required by 7.3.6.3.7 the PCE shall be marked with . .
symbol 15 of Annex C. See also 5.3.2 for information to be p&]/artgbd 15 of Annex C Provided on the marking P
provided in the installation manual.
53 Documentation See below P
53.1/RD General All related information’s Provided in the user’s P
manual.
The documentation provided with the PCE shall provide the
information needed for the safe operation, installation, and
(where applicable) maintenance of the equipment. The See abovecl. no. 5.3.1 P
documentation shall include the items required in 5.3.2
through 5.3.4, and the following:
a) explanations of equipment makings, including symbols See sbove d. no. 5.3.1 P
used
b) location and function of terminals and controls See abovecl. no. 5.3.1
c) all ratings or specifications that are necessary to safely
install and operate the PCE, including the following
environmentF;l ratings along with an explanation of their Seeabovecl. no. 53.1
meaning and any resulting installation requirements:
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—ENVIRONMENTAL CATEGORY as per 6.1 Outdoor used
—WET LOCATIONS classification fort he intended externa

environment as per 6.1 ves P
—POLLUTION DEGREE classification for the intended
external environment as per 6.2 PD3 P
hh — INGRESS PROTECTION rating as per 6.3 P65 P
— Ambient temperature and relative humidity ratings (-)25°C-(+)60°C, (0%-100%) P
—MAXIMUM dltitude rating 2000m P
— OVERVOLTAGE CATEGORY assigned to each input and
output port as per 7.3.7.1.2, accompanied by guidance . .
rengdiﬁg howrio ensure that the inztallatior): c?ompli&swith the PV side (OVCIT), AC side (OVCIlI) P
required overvoltage categories,
d) awarning that when the photovoltaic array is exposed to .
Ii)ght, it supgl iesad.c. vol tage to the PCE Y P Considered P
5.3.1.1/RD Language Instructions related to safety provided in english.| P
Instructions related to safety shall bein alanguagethat is
acceptable in the country where the equipment isto be Seeabovecl. No.5.3.1.1 P
installed.
5.3.1.2/RD Format See below P
In general, the documentation must be provided in printed Hardcopy provided with the equipment P

form and isto be delivered with the equipment.

For equipment which requires the use of a computer for both
installation and operation, documentation may be provided in |Also provided in electronic format P
electronic format without accompanying printed format.

5.3.2/RD Information related to installation All l':JeIow related information's Provided in the P
user's manual.

The documentation shall include installation and where
applicable, specific commissioning instructions and, if
necessary for safety, warnings against hazards which could  |See abovecl. no. 5.3.2 P
arise during installation or commissioning of the equipment.
Theinformation provided shall include:

a) assembly, location, and mounting requirements: See above cl. no. 5.3.2 P
b) ratings and means of connection to each source of supply
and any requirements related to wiring and external controls,
colour coding of leads, disconnection means, or overcurrent |See abovecl. no. 5.3.2 P
protection needed, including instructions that the installation
position shall not prevent access to the disconnection means;

c) ratings and means of connection of any outputs from the
PCE, and any requirements related to wiring and externals
controls, colour coding of leads, or overcurrent protection
needed;

See abovecl. no. 5.3.2
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d) explanation of the pin-out of connectors for external
connections, unless the connector is used for a standard
purpose (e.g. RS 232)

See abovecl. no. 5.3.2

€) ventilation requirements;

See abovecl. no. 5.3.2

f) requirements for special services, for example cooling
liquid;

No specia service

N/A

0) instructions and information relating to sound pressure
level if required by 10.2.1;

No sound pressure hazard

N/A

h) where required by 14.8.1.3, instructions for the adequate
ventilation of the room or location in which PCE containing
vented or valveregul ated batteries is located, to prevent the

accumulation of hazardous gases;

No battery used

N/A

i) tightening torque to be applied to wiring terminals;

Provided

j) vaues of backfeed short-circuit currents available from the
PCE on input and output conductors under fault conditions, if
those currents exceed the max. rated current of the circuit, as
per 4.4.4.6

No backfeed short-circuit current

N/A

k) for each input to the PCE, the max value of short-circuit
current available from the source, for which the PCE is
designed; and

Considered

[) compatibility with RCD and RCM;

Provided

m) instructions for protective earthing, including the
information required by 7.3.6.3.7 if a second protective
earthing conductor is to be installed:

Provided

n) where required by 7.3.8, theinstallation instructions shall
include the following or equivalent wording:

RCD isbuild inthe EUT

“This product can cause a d.c. current in the externa
protective earthing conductor. Where aresidual current-
operated protective (RCD) or monitoring (RCM) deviceis
used for protection in a case of direct or indirect contact, only
an RCD or RCM of Type B is alowed on the supply side of
this product.”

See above

N/A

o) for PCE intended to charge batteries, the battery nominal
voltage rating, size, and type

No battery used

N/A

p) PV array configuration information, such as ratings,
whether the array is to be grounded or floating, any external
protection devices needed, etc.

Information given in user manual

5321

Ratings : Subclause 5.3.2 of Part 1 requires the documentation
to include ratings information for each input and output. For
inverters thisinformation shall be asin Table 33 below. Only
those ratings that are applicable based on the type of inverter
are required.

See below
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PV input quantities : See below P
- Vmax PV (absolute maximum) (d.c. V) 550vdc P
- PV input operating voltage range (d.c. V) 70-550Vdc P
- Maximum operating PV input current (d.c. A) 22A+22A P
- Isc PV (absolute maximum) (d.c. A) 26A P
- Isc PV (absolute maximum) (d.c. A) 26A P
- Max. inverter backfeed current to the array (a.c. or d.c. A) |0A P
a.c. output quantities: See below P
- Voltage (nominal or range) (a.c. V) 230V P
- Current (maximum continuous) (a.c. A) 26.95A P
- Current (inrush) (a.c. A, peak and duration) 76 A @124 ms P
- Frequency (nominal or range) (Hz) 50Hz P
- Power (maximum continuous) (W or VA) 6200W P
- Power factor range 0.8Leading..1.. 0.8Lagging P
|—Q l\lclas>;| mum output fault current (a.c. A, peak and duration or 28A @ 0.13ms P
- Maximum output overcurrent protection (a.c. A) 28A P
a.c. input quantities: No a.cinput N/A
- Voltage (nominal or range) (a.c. V) See above N/A
- Current (maximum continuous) (a.c. A) See above N/A
- Current (inrush) (a.c. A, peak and duration) See above N/A
- Frequency (nominal or range) (Hz) See above N/A
d.c input (other than PV) quantities: No d.c input N/A
- Voltage (nomina or range) (d.c. V) See above N/A
- Nominal battery voltage (d.c. V) See above N/A
- Current (maximum continuous) (d.c. A) See above N/A
d.c. output quantities: No d.c output N/A
- Voltage (nominal or range) (d.c. V) See above N/A
- Nominal battery voltage (d.c. V) See above N/A
- Current (maximum continuous) (d.c. A) See above N/A
Protective class (I or 11 or [11) Class| P
Ingress protection (1P) rating per part 1 1P65 P
5322 Grid-interactive inverter setpoints See below N/A
For a grid-interactive unit with field adjustable trip points, trip
times, or reconnect times, the presence of such controls, the
means for adjustment, the factory default values, and the No adjustable setting available
limits of the ranges of adjustability shall be providedinthe | yefauit values N/A
documentation for the PCE or in other format such ason a
website. Provided solution:
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eSS
zgfnstert]tengccl)szleld adjustable setpoints shall be accessible See sbove N/A
5323 Transformers and isolation Transformerless EUT N/A
whether an internal isolation transformer is provided, and if
so, what level of insulation (functional, basic, reinforced, or
double) is provided by that transformer. The instructions shall
asoi nc)ji ca?e what they resulting installation requirements are Seeaboved. no. 5.3.2.3 N/A
regarding such things as earthing or not earthing the array,
providing external residual current detection devices, etc
,r’-\eg ;?;irgter shall be provided with information to the installer Seeaboved. no. 5.3.2.3 N/A
- providing of interna isolation transformer See abovecl. no. 5.3.2.3 N/A
;j(t):i II :)vel of insulation (functional, basic, reinforced, or Seeabove d. no. 5.3.2.3 N/A
The instructions shall also indicate what the resultin
installation requirements are regarding: ’ Seeaboved. no. 5.3.2.3 N/A
- earthing or not earthing the array See abovecl. no. 5.3.2.3 N/A
- providing external residual current detection devices See abovecl. no. 5.3.2.3 N/A
- requiring an external isolation transformer, See abovecl. no. 5.3.2.3 N/A
5324 Transformers required but not provided Transformer lessEUT N/A
An inverter that requires an external isolation transformer not
rovided with the unit, shall be provided with instructions that
Zpecify, and for the externa isoIF;ti on transformer with which Seeabovecl. no. 53.2.4 NIA
it isintended to be used:
- the configuration type See abovecl. no. 5.3.2.4 N/A
- electrical ratings See abovecl. no. 5.3.24 N/A
- environmental ratings See abovecl. no. 5.3.2.4 N/A
53.25 PV modules for non-isolated inverters See below P
Non-isolated inverters shall be provided with installation
instructions that require PV modules that have an IEC 61730 |Complies P
Class A rating
If the maximum AC mains operating voltage is higher than the
PV grray maximum system voltage t.hen theinstructions shall |AC mai ns voltage not more than PV array N/A
require PV modules that have a maximum system voltage maximum system voltage
rating based upon the AC mains voltage.
5.3.2.6 Non-sinusoidal output waveform information Grid connected inverter LS BTESS |NIA
The instruction m for -aloneinv n
[l T o s e e oo rosa26 5[ @@J
- the waveform is not sinusoidal, See abovecl. no. 5.3.2.6 \‘5?1., N/A
- some loads may experience increased heating, See abovecl. no. 5.3.2.6 W N/A
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- the user should consult the manufacturers of the intended
load equipment before operating that load with the inverter Seeaboved. no. 5.3.26 N/A
The myerter manufacturer shall provide information See sbove d. 0. 5.3.2.6 N/A
regarding:
- what types of loads may experience increased heating See abovecl. no. 5.3.2.6 N/A
- recommendations for maximum operating times with such Seeabove d. no. 5.3.2.6 N/A
loads
Theinverter manufacturer shall specify for the waveforms as
determined by the testing in 4.7.5.3.2 through 4.7.5.3.4.: Seeabovecl. no. 5326 NIA
- THD See abovecl. no. 5.3.2.6 N/A
- slope See abovecl. no. 5.3.2.6 N/A
- peak voltage See abovecl. no. 5.3.2.6 N/A
5327 Systems located in closed electrical operating areas ;Z;I ocated in the closed electrical operating N/A

Where required by 4.8.3.6, an inverter not provided with full
protection against shock hazard on the PV array shall be See abovecl. no. 5.3.2.7 N/A
provided with installation instructions:

- requiring that the inverter and the array must be installed in

closed electrical operating areas See ahovecl. no. 5.3.2.7 N/A
- indicating which forms of shock hazard protection are and
are not provided integral to the inverter (for example the RCD, Seesbove d. no. 5.3.2.7 N/A

isolation transformer complying with the 30 mA touch current
[imit, or residual current monitoring for sudden changes)
53.28 Stand-alone inverter output circuit bonding Grid connected inverter N/A
Where required by 7.3.10, the documentation for an inverter
shall include the following:

- if output circuit bonding is required but is not provided
integral to the inverter, the required means shall be described
in the installation instructions, including which conductor isto| See abovecl. no. 5.3.2.8 N/A
be bonded and the required current carrying capability or
cross-section of the bonding means,

- if the output circuit isintended to be floating, the

See abovecl. no. 5.3.2.8 N/A

documentation for the inverter shall indicate that the output is | See above cl. no. 5.3.2.8 N/A
floating.
5329 Protection by application of RCD’s See below N/A

Where the requirement for additional protectionin 4.8.3.1is

met by requiring an RCD that is not provided integral to the Lo & T
inverter, as allowed by 4.8.3.4, the installation instructions The RCD protectionis integrat S/ 7’@ N/A
shall state the need for the RCD.. S &S\
and shall specify itsrating, type, and required circuit location |The RCD protection is integrat&@g\t’ktm@/ N/A
5.3.2.10 Remote indication of faults See below WZ‘ * W P
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Theinstallation instructions shall include an explanation of
how to properly make connections to (where applicable), and |RS485 connectivity provided P
use, the electrical or electronic fault indicatio
53211 External array insulation resistance measurement and response Clause 4.8.2.1 complies N/A
Theinstallation instructions for an inverter for use with
ungrounded arrays that does not incorporate all the aspects of |EUT incorporates array insulation resistance N/A
the insulation resistance measurement and response measurement
requirementsin 4.8.2.1, must include:
- for isolated inverters: an explanation of what aspects of array
insulation resistance measurement and response are not See abovecl. no. 5.3.2.11 N/A
provided, and
- an' [ pstructl on Fo consult Iogal regulationsto determineif any Seeabove d. no. 5.3.2.11 N/A
additional functions are required or not;
- fo_r non-isolated mvertgrs: an explanation of what external Seesbove d. no. 5.3.2.11 N/A
equipment must be provided in the system, and
- What the setpoints and response implemented by that See sbove d. no. 5.3.2.11 N/A
equipment must be, and:
- how that equipment is to be interfaced with the rest of the See sbove d. no. 5.3.2.11 N/A
system.
5.3.2.12 Array functional grounding information No functional grounding N/A
Where approach a) of 4.8.2.2 is used, the installation
instructions for the inverter shall include all of the following: Seeabovecl. no. 53212 N/A
a) the va} ue of the total r.w stance between the PV circuit and See sbove d. no. 5.3.2.12 N/A
ground integral to the inverter .......
b) the minimum array insulation resistance to ground that
system designer or installer must meet when selecting the PV
panel and system design, based on the minimum value that the| See above cl. no. 5.3.2.12 N/A
design of the PV functional grounding in the inverter was
based on
¢) the minimum value of the total resistance R = VMAX
PV/30 mA that the system must meet, with an explanation of See sbove d. no. 5.3.2.12 N/A
how to calculate the total
d)' awarning jchat there Isa risk of. shock hazard if the total See above d. no. 5.3.2.12 N/A
minimum resistance requirement is not met.
53.2.13 Stand-alone inverters for dedicated |oads Grid connected inverter N/A
Where the approach of 4.7.5.5 is used, the installation
instructions for the inverter shall include awarning that the
inverter i only to be used with the dedicated load for which it | occ 2°0V€ ¢l n0- 532.13 N/A
was evaluated, and x
shall specify the dedicated load. See abovecl. no. 5.3.2.13 N/A
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5.3.2.14 Identification of firmware version(s) '(Ij'ir;zlf;;mware versionis displayed on LCD P
Aninv ilizing firmware for I ive function
shall prec:;[/?trj:tmeang to iden?irg/ %eir;)r/rr?v:;re:tveresi gn.Ct o Seeabovecl. no. 5.3.2.14 P
This can be amarking, but the information can also be
provided by adisplay panel, communications port or any other| See above cl. no. 5.3.2.14 P
type of user interface................
6 Environmental requirements and conditions See below P
6.1/RD Envi .rc?nmental categories and minimum environmental See balow P
conditions
6.1.1/RD Outdoor EUT isfor outdoor use P
6.1.2/RD Indoor, unconditioned EUT isfor outdoor use N/A
6.1.3/RD Indoor, conditioned EUT isfor outdoor use N/A
6.2/RD Pollution degree PD3 P
6.3/RD Ingress Protection I1P65 P
6.4/RD UV exposure Certified connector used outside the enclosure  |P
6.5/RD Temperature and humidity (-25°C to 60°C), (0%-100%) P
7 Protection against electric shock and energy hazards See below P
7 1/RD General Both normal and singe fault condition P
considered
7.2/IRD Fault conditions See below P
7.3 Protection against electric shock See below P
7.3.1/RD General Seecl.no. 7.3.2.1 P
7.3.2/RD Decisive voltage classification See below P
7.3.2.1/RD Use of decisive voltage class (DVC) Worll<i ng voltage and protective measures are P
considered.
7.3.2.2/RD Limits of DV C (according table 6) Considered P
7.3.2.3/RD Shor'F—Ferms limits of accessible voltages under fault Voltage not exceeding at DV C under fault N/A
conditions
7.3.2.4/RD Requirements for protection (according table 7) Complies P
7.32.5/RD 7.3.2.5/RD Connection to PELV and SELV circuits The externdl signal communication interface are |,
considered as SELV
7.3.2.6/RD Working voltage and DVC See below P
7.3.2.6.1/RD General Considered P
7.3.2.6.2/RD AC working voltage (see Figure 2) Considered P
7.3.2.6.3/RD DC working voltage (see Figure 3) Considered A“\Eﬁ—‘—ﬁf@ P
7.3.2.6.4/RD Pulsating working voltage (see Figure 4) Not considered f (9:’ ‘:] - "3;\ N/A
7.3.3/RD Protective separation See below \?f,\ % } P
Protective separation shall be achieved by: See below N—"o/ |P
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- double or reinforced insulation, or Double or reinforced insulation was provided  |P

- protective screening, i.e. by a conductive screen connected to
earth by protective bonding in the PCE, or connected to the

All accessible metal parts were earthed and

protective earth conductor itself, whereby the screenis isrt]e;alr;tiit:]from live parts by at least basic P
separated from live parts by at least basic insulation, or
- pr iveim mprising limitation of curr .

protective impedance comprising limitation of current per No such device N/A

7.3.5.3 and of discharged energy per 7.3.5.4, or
- limitation of voltage according to 7.3.5.4. No such device N/A
The protective separation shall be fully and effectively

maintained under all conditions of intended use of the PCE Complies P
7.3.4/RD Protection against direct contact See below P
7.3.4.1/RD General See below P

Protection against direct contact is employed to prevent

persons from touching live parts that do not meet the Complies with the required of cl. No. 7.3.4.2 and

requirements of 7.3.5 and shall be provided by one or more of 7343 P
the measure given in 7.3.4.2 (enclosures and barriers) and D

7.3.4.3 (insulation).

Open type sub-assemblies and devices do not require

protective measures against direct contact but the instruction No such device N/A

provided with the equipment must indicate that such measures
must be provided in the end equipment or in the installation.
Product intended for installation in CLOSED ELECTRICAL
OPERATING AREAS, (see 3.9) need not have protective

measures against direct contact, except as required by No suich device NIA
7.34.2.4.

7.3.4.2/IRD Protection by means of enclosures and barriers See below P
The following requirements apply where protection against
contact with live partsis provided by enclosures or barriers, |Enclosure provided P
not by insulation in accordance with 7.3.4.3

7.3.4.2.1/RD General See below P

Parts of enclosures and barriers that provide protection in .
P P Not removable without a tool and secured by

agcordance with these requirements shall not be removable Srew. P

without the use of atool (see 7.3.4.2.3).

Polymeric materials used to meet these reguirements shall a so| Certified connector used outside the enclosure P

meet the requirements of 13.6 and mesting the requirements of cl. 13.6.
7.3.4.2.2/ RD Access probe criteria See below P

Protection is considered to be achieved when the separation

<9 & TES)

) 4N |P
Ny z
C @

S -0
a) decisive voltage classification A, (DVC A) - the probe may | The communication interface is @o\ns ’y P
'@\’

touch the live parts DVC A and probe may touch su\s@
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b) decisive voltage classification B, (DVC B) - the probe must
not touch bare live parts

¢) decisive voltage classification C, (DVC C) — the probe must
have adeguate clearance to live parts, based on the clearance
for Basic insulation using the recurring peak working voltage

The DVC B circuit is not accessible by probe.  |P

The DVC C circuit is not accessible by probe  |P

involved,

7.3.4.2.3/RD Access probe tests See below P
Compliance with 7.3.4.2.1 is checked by all of the following: |Complies P
a) Inspection; and Complies P

b) Tests with the test finger (Figure D.1) and test pin (Figure
D.2) of OE, the results of which shall comply with the
requirements of 7.3.4.2.1 a), b), and c) as applicable. Probe
tests are performed on openings in the enclosures after
removal of partsthat can be detached or opened by an
operator without the use of atool, including fuseholders, and |Complies P
with operator access doors and covers open. It is permitted to
leave lamps in place for this test. Connectors that can be
separated by an operator without use of atool, shall also be
tested during and after disconnection. Any movable parts are
to be put in the most unfavourable position.

The test finger and the test pin are applied as above, without
appreciable force, in every possible position, except that floor-
standing equipment having a mass exceeding 40 kg is not
tilted

Equipment intended for building-in or rack mounting, or for
incorporation in larger equipment, is tested with accessto the
equipment limited according to the method of mounting
detailed in the install ation instructions.

¢) Openings preventing the entry of the jointed test finger (
Figure E-1 of OE) during test b) above, are further tested by
means of straight unjointed test finger (Figure E-3 of OE),

Complies P

Not a building-in and rack mounting equipment |N/A

applied with aforce of 30 N. If the unjointed finger enters, the Complies P
test with the jointed finger is repeated except that the finger is
applied using any necessary force up to 30 N.
d) In addition to a) — c) above, top surfaces of enclosure shall
be tested with the IP3X probe of IEC 60529. The test probe o
No opening in top surfaces N/A

shall not penetrate the top surface of the enclosure when
probed from the vertical direction £5 ° only.

during installation and maintengis

7.3.4.2.4/RD Service access areas energized. Symbol 21 of Anne fﬁ ' : N/A
EUT and explained in user manh@l:;,} ,

7.3.4.3/RD Protection by means of insulation of live parts Complies ~x 7 p
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Where the requirements of 7.3.4.2 are not met, live parts shall | Communication ports provided with decisive P
be provided with insulation if: voltage class A.
- th.e|.r working voltage is greater than the maximum limit of See above P
decisive voltage class A, or
—for aDVC A or B circuit, protective separation from
adjacent circuit of DVC C is not provided (see note “1* under |See above P
Table7)
7.3.5/RD Protection in case of direct contact See below P
Protection in case of direct contact is required to ensure that Complies P
contact with live parts does not produce a shock hazard.
The protection against direct contact according to 7.3.4 is not
required if the circuit contacted is separated from other See below P
circuits according to 7.3.2.3, and:
—isof decisive voltage class A and complies with 7.3.5.2, or ;)ir:é)c/tBVC-A classified circuits can be touch P
;rIS provided with protective impedance according to 7.3.5.3, No such parts N/A
—islimited in voltage according to 7.3.5.4 No such parts N/A
In addition to the measures as given in 7.3.5.2t0 7.3.5.4, it
shall be ensured that in the event of error or polarity reversal
of connectors no voltages that exceed DVC A can be
connected into a circuit with protective separation. This Complies P
applies for example to plug-in-sub-assemblies or other plug-in
devices which can be plugged-in without the use of atool
(key) or which are accessible without the use of atool.
Compliance is checked by visual inspection and trial insertion.|Complies P
7.3.5.2/RD Protection using decisive voltage class A Complies P
7.3.5.3/RD Protection by means of protective impedance No such parts N/A
Circuits and conductive parts do not require protection against
direct contact if any connection to circuits of DVCB or
DV C-C isthrough protective impedance, and the accessible |See abovecl. no. 7.3.5.3 N/A
circuit or part is otherwise provided with protective separation
from circuits of DVC-B or DV C-C according 7.3.3
7.3.5.3.1/RD Limitation of current through protective impedance No such parts N/A
The current available through protective impedance to earth
and between simultaneously accessible parts, measured at the See sbove d. no. 7.35.3.1 N/A
accessible live parts, shall not exceed avaue of 3,5 mA ac. or SBIE
10 mA d.c. under normal and single-fault conditions. cj\/—-af/}f
73532 /RD !_imitation of discharging energy through protective No such parts (g‘;‘( [ G; NIA
impedance = ~
The discharging energy available between simultaneously ‘%%—-—-—é\”,\
accessible parts protected by protective impedance shall not Seecbovedl. no. 7.3.5.3.2 L4 N/A
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exceed the charging voltage and capacitance limits given in
Table 9, which applies to both wet and dry locations, under
normal and single fault conditions. Refer to figure 8

7.3.5.4/RD Protection by means of limited voltages No such parts N/A

That portion of acircuit that has its voltage reduced to DV C-A
by avoltage divider that complies with the following
requirements, and that is otherwise provided with protective |See abovecl. no. 7.3.5.4 N/A
separation from circuits of DVC-B or DV CC according to
7.3.3, does not require protection against direct contact.

The voltage divider shall be designed so that under normal
and single fault conditions, including faults in the voltage
division circuit, the voltage across the output of the voltage
divider does not exceed the limit for DVC-A.

This type of protection shall not be used in case of protective
class |l or unearthed circuits, because it relies on protective | See abovecl. no. 7.3.5.4 N/A
earth being connected.

7.3.6/ RD Protection against indirect contact See below P
7.3.6.1/RD Generd See below P

Protection against indirect contact is required to prevent
shock- hazardous current being accessible from conductive
parts during an insulation failure. This protection shall comply
with the requirements for protective class | (basic insulation
plus protective earthing), class Il (double or reinforced
insulation) or class 111 (limitation of voltages)

That part of a PCE meets the requirements of 7.3.6.2 and
7.3.6.3 isdefined as protective class |

That part of a PCE meets the requirements of 7.3.6.4 is
defined as protective class 1.

That part of PCE which meets the requirements of decisive
voltage class A and in which no hazardous voltages are
derived, is defined as protective class 1. No shock hazard is
present in such circuits

Where protection against indirect contact is dependent on
means provided during installation, the installation
instructions shall provide details of the required means and
shall indicate the associated hazards.

7.3.6.2/ RD Insulation between live parts and accessible conductive parts | See below P

Accessible conductive parts of equipment shall be separated
from live parts by insulation meeting the requirements of
Table 7 or by clearances as specified in 7.3.7.4 and creepages
as specifiedin 7.3.7.5

7.3.6.3/RD Protective class | — Protective bonding and earthing See below

See abovecdl. no. 7.3.5.4 N/A

Protective Class | P

Class| P

Class| N/A

Class| N/A

Information provided P

Complies. See Cl. 7.3.7.4 and
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7.3.6.3.1/ RD General See below P

Equipment of protective class | shall be provided with
protective earthing, and with protective bonding to ensure Externa protective earthing is to be connected to

electrical contact between accessible conductive parts and the |terminal near AC terminal block, refer to P
means of connection for the external protective earthing installation manual

conductor, except bonding is not required for:

a) accessible conductive parts that are protected by one of the
measuresin 7.3.5.2t0 7.3.5.4, or

b) accessible conductive parts are separated from live parts of |Communication circuit are separated from live

DVC A circuit considered P

DVC-B or -C using double or reinforced insulation. parts used doubled or reinforced insulation
7.3.6.3.2/RD Requirements for protective bonding See below P

Electrical contact with the means of connection of the external

protective earthing conductor shall be achieved by one or See below P

more of the following means:

The connection of external protective earthing
a) through direct metallic contact; conductor is direct metal contact viaterminal P
with screw.

b) through other conductive parts which are not removed

when the PCE or sub-units are used as intended ; Seeaboved) N/A
¢) through a dedicated protective bonding conductor; Complies P
d) through other metallic components of the PCE See above a) N/A
Where direct metallic contact is used and one or both of the

arts involved is painted or coated, the paint or coating shall .
Ee removed in ths area of contact, or relri)ably penetratgd, to No painted and coated N/A
ensure metal to metal contact.
For moving or removable parts, hinges or diding contacts
designed and maintained to ha\(e alow r&istanc'e are No such parts N/A
examples of acceptable meansif they comply with the
requirements of 7.3.6.3.3.
Metal ducts of flexible or rigid construction and metallic
sheaths shall not be used as protective bonding conductors, No such parts N/A

unless the device or material has been investigated as suitable
for protective bonding purposes.

7.3.6.3.3/ RD Rating of protective bonding Seecl. no. 7.3.6.35 N/A
Protective bonding shall withstand the highest thermal and
dynamic stresses that can occur to the PCE item(s) concerned
when they are subjected to a fault connecting live parts to
accessible conductive parts. The protective bonding shall See above
remain effective for aslong as a fault to the accessible
conductive parts persists or until an upstream protective
device removes power from the part.

Protective bonding shall meet following requirements: See above

N/A

N/A
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a) For PCE with an overcurrent protective device rating of 16
A or less, the impedance of the protective bonding means shall
not exceed 0,1 Q during or at the end of the test below

See above

N/A

b) For PCE with an overcurrent protective device rating of
more than 16 A, the voltage drop in the protective bonding
test shall not exceed 2,5V during or at the end of the test
below.

See above

N/A

7.3.6.33/ RD5

As alternative to @) and b) the protective bonding may
designed according to the requirements for the external
protective earthing conductor in 7.3.6.3.5, in which case no
testing is required.

See above

N/A

The impedance of protective bonding means shall be checked
by passing atest current through the bond for a period of time
as specified below. The test current is based on the rating of
the overcurrent protection for the equipment or part of the
equipment under consideration, as follows:

See above

N/A

a) For pluggable equipment type A, the overcurrent protective
deviceisthat provided externa to the equipment (for
example, in the building wiring, in the mains plug or in an
equipment rack);

pluggable equipment type B N/A

b) For pluggable equipment type B and fixed equipment, the
maximum rating of the overcurrent protective device specified
in the equipment installation instructions to be provided
external to the equipment;

Not pluggable equipment type B N/A

¢) For acircuit or part of the equipment for which an
overcurrent protective deviceis provided as part of the
equipment, the rating of the provided overcurrent device.

See above

N/A

7.3.6.3.3.1/RD

Test current, duration, and acceptance criteria

Seecl. no. 7.3.6.3.5

N/A

The test current, duration of the test and acceptance criteria
are asfollows:

See above

N/A

The test current, duration of the test and acceptance criteria
are asfollows:

See above

N/A

a) For PCE with an overcurrent protective device rating of 16
A or less, the test current is 200% of the overcurrent
protective device rating, but not less than 32 A, applied for
120s. The impedance of the protective bonding means during
and at the end of the test shall not exceed 0,1 Q.

See above

N/A

b) For PCE with an overcurrent protective device rating of
more than 16 A, the test current is 200% of the overcurrent
protective device rating and the duration of the test is as
shown in Table 10 below. The voltage drop in the protective
bonding means, during and at the end of the test, shall not
exceed 2,5V.

See above

N/A
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c¢) During and after the test, there shall be no melting,
loosening, or other damage that would impair the See above N/A
effectiveness of the protective bonding means.

Thetest current is derived from an a.c or d.c supply source,

the output of which is not earthed. Seeabove N/A
Asan dternative to Table 10, where the timecurrent

characteristic of the overcurrent protective device that limits

the fault current in the protective bonding meansis known

because the device is either provided in the equipment or fully See above N/A

specified in the installation instructions, the test duration may
be based on that specific device's time-current characteristic,.
The tests are conducted for a duration corresponding to the
200% current value on the time-current characteristic

7.3.6.3.4/RD Protective bonding impedance (routine test) See above N/A
If the continuity of the protective bonding is achieved at any

point by asingle means only (for example a single conductor
or single fastener), or if the PCE is assembled at the

installation location, then the impedance of the protective See above NIA
bonding shall also be tested as a routine test. The test shall be
asin 7.3.6.3.3, except for the following:
- the test current may be reduced to any convenient value
greater than 10 A sufficient to allow measurement or See above N/A
calculation of the impedance of the protective bonding means:
- the test duration may be reduced tono lessthan 2 s See above N/A
For equipment 'subject to the typetestin 7.3.6.3.3.1a), the See sbove N/A
impedance during the routine test shall not exceed 0,1€Q.
For equipment subject to the type test in 7.3.6.3.3.1b) the

7.3.6.34/RD 5 impedance during the routine test shall not exceed 2,5V See above N/A
divided by the test current required by 7.3.6.3.3.1b).

7.3.6.3.5/RD External protective earthing conductor See below P

A protective earthing conductor shall be connected at all times

when power is supplied to PCE of protectiveclass|. Unless Instruction regarding connection of earthing

local wiring regulations state otherwise, the protective conductor brovided in user manual P
earthing conductor cross-sectional area shall be determined P '

from Table 11 or by calculation according to |EC 60364- 5-54.

If the external protective earthing conductor is routed through

aplug and socket or similar means of disconnection, it shall No such construction. N/A

not be possible to disconnect it unless power is simultaneously 25 8 TE S
removed from the part to be protected. YA
- 2,5 mmz2if mechanical protection is provided; See below [ § ( @Egjﬁg] N/A
- 4 mm? if mechanical protection is not provided. Refer user manual. ‘\\o:p\J\ _r“;y,:""/ P
$n N7
*
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For cord-connected equipment, provisions shall be made so
Sl ho cas of a0 e ket mecheniam, . |10 201 comneced euiprest NiA
the last conductor to be interrupted
736.3.6 RD Means of connection for the external protective earthing External protective earthing conductor P
conductor connected to enclosure body
7.36.3.6.1/RD General Properly connected P
The means of connection for the protective earthing conductor
shall be permanently marked er:: ’ See below P
- symbol 7 of Annex C; or Earthing symbol marked “ ” P
- the colour coding green-yellow See above N/A
g/lcz\l;i gg shall not be done on easily changeable parts such as Complies p
73637/ RD Touch current in case of failure of the protective earthing See balow P
conductor
For pluggable equipment type A, the touch current measured
in accordance with 7.5.4 shall not exceed 3,5 mA a.c. or mA |Not a pluggable equipment type A P
d.c.
For al other PCE, one or more of the following measure shall
be applied, unless the touch current measured in accordance  [Not exceeding the limit of 3.5mA ac. (See P
with 7.5.4 using the test network of IEC 60990 test figure4 | appended table 7.3.6.3.7)
shall not exceed 3,5 mA a.c. or 10 mA d.c.
a) Permanently connected wiring, and: See above N/A
| ;Sctrcl)zsrns"e;c:l (();T, ((J)fr t{]6e r?]rnoqtzeit; ;vgrearthl ng conductor of at See above N/A
- automatic disconnection of the supply in case of
discontinuity of the protective earth?ﬁg conductor; or See above NIA
- provision of an additional terminal for a second protective
earthing conductor of the same crosssectional area asthe
original protective earthing conductor and installation See above N/A
instruction requiring a second protective earthing conductor to
beinstalled or
b) Connection with an industrial connector according to |IEC
60309 and a minimum protective earthing conductor cross-
section of 2,5 mm2 as pFa)\rt of a multi-conguctor power cable. See above N/A
Adequate strain relief shall be provided.
7.3.6.4/ RD Protective Class |1 — Double or Reinforced Insulation Protective Class | N/A
Equipment or parts of equipment designed for protective class
[l shall have insulation between live parts and accessible I
surfaces in accordance with 7.3.4.3. '?he following No such application N/A
requirements also apply:
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- Equipment designed to protective class |1 shall not have
means of connection for the external protective earthing
conductor. However this does not apply if the external
protective earthing conductor is passed through the equipment
to equipment series-connected beyond it. In the latter event,
the external protective earthing conductor and its means for
connection shall be insulated with basic insulation from the
accessible surface of the equipment and from circuits that
employ protective separation, extra-low voltage, protective
impedance and limited discharging energy, according to 7.3.5.
This basic insulation shall correspond to the rated voltage of
the seriesconnected equipment;

No such application

N/A

- metal-encased equipment of protective class || may have
provision on its enclosure for the connection of an
equipotential bonding conductor;

No such application

N/A

- equipment of protective class || may have provision for the
connection of an earthing conductor for functional reasons or
for damping of overvoltages; it shall, however, beinsulated as
though it isalive part;

No such application

N/A

- equipment employing protective class |1 shall be marked
according to 5.1.8.

No such application

N/A

7.3.7/RD

Insulation Including Clearance and Creepage Distance

See below

7.3.7.1/RD

Genera

Considered

Insulation shall be selected after consideration of the
following influences:

Considered

pollution degree

PD3

overvoltage category

The mainscircuit: 111, PV circuit : |1

supply earthing system

For TN system only.

insulation voltage

insulation voltage Considered

location of insulation

Considered

type of insulation

Considered

U/ TU|TU|T|T|(T| U (T|T

Compliance of insulation, creepage distances, and clearance
distances, shall be verified by measurement or visual
inspection, and the tests of 7.5.

Considered

7.3.7.1.3/RD

Supply earthing systems

See below

Three basic types of earthing system are described in IEC
60364-1. They are:

See below

TN system: has one point directly earthed, the accessible
conductive parts of the installation being connected to that
point by protective conductors. Three types of TN systems,
TN-C, TN-Sand TN-C-S, are defined according to the
arrangement of the neutral and protective conductor.

For TN system only
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TT system: has one point directly earthed, the accessible
conductive parts of the installation being connected to earth
electrodes elpectri cally independent of thge earth electrodes of See above NIA
the power system;
IT system: has all live partsisolated from earth or one point
connected to earth through an impedance, the accessible
conductive parts of the igstal | ati or?\ being earthed See above N/A
independently or collectively to the earthing system.
7.3.7.1.4/RD Insulation voltages See appended table 7.5/RD P
7.3.7.2/RD Insulation between a circuit and its surroundings See below P
7.3.7.21/RD General Considered P
Clearances and solid insulation required
7.3.7.22/RD Circuits connected directly to the mains ?/(:\r/((j)llrt]%: g;ev\gpkﬂlze\gigscver?g‘c:vag P
gives the most severe requirement.
Clearances and solid insulation required
7.3.7.2.3/ RD Circuits other than mains circuits according to the impulse voltage and recurring [P
peak voltage.
Clearances and solid insulation according to the
7.3.7.2.4/RD Insulation between circuits higher impulse voltages. Creepages according to |P
ther.m.s. working voltage
7.3.7.3/ RD Functional insulating Considered P
7.3.7.4/RD Clearance distances See appended table 7.3.7.4 P
7.3.7.4.1/RD Determination Altitude: 4000m. P
7.3.74.2/RD Electric field homogeneity Not considered N/A
7.3.7.4.3/RD Clearance to conductive enclosures Refer to subclause 7.3.7.4.1 and 13.7. P
7.3.7.5/RD Creepage distances See appended table 7.3.7.5 P
7.3.75.1/RD General See below P
7.3.752/RD Voltage The max. voltage: (240V)/550Vdc P
7.3.7.5.3/ RD Materials Insulating material group I11b P
7.3.7.6/ RD Coating No such parts N/A
7.3.7.7/ RD PWB spacings for functional insulating Certified PCB used P
7.3.7.8/ RD Solid insulating Certified component used P
7.3.7.8.1/ RD Genera See abovecl. no. 7.3.7.8 P
73782/ RD Requi rgmentsfor electrical withstand capability of solid See balow P
insulation
Passed the impulse withstand v
7.3.7821/ RD Basic, supplemental, reinforced, and double insulation d.c. voltage tests.(See append
752& 7.5.3)
7.3.7.8.22/ RD Functional insulation Complies
7.3.7.8.3/ RD Thin sheet or tape material See below

TRF No. 1S 16221 (Part 2) : 2015 V1.0

Discipline-Electronics Testing

ULR-TC646825100013462F
Group-Power supplies & stabilizers




URS PRODUCTS AND TESTING PRIVATE LIMITED

A-29, Sector-5, Noida-201301
T +91 (120) 4516264-65 F +91 (120) 4750296
E info@urs-labs.com W www.urs-labs.com
CIN NO U21014UP1987PTC008956

TC-B4E8

Report No- SC25SP100626_1

Page 49 of 89

IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011

Dated : 17/04/2025

iCI ause }Requi rement + Test }Result - Remark iVerdict |
The transformer primary and secondar
7:3783.1/RD Generdl windings were se%araté by thin insul a)t/i on sheet
7.3.7.8.3.2/RD Material thickness not less than 0,2 mm See appended table 7.3.7 P
7.3.78.3.3/RD Material thickness less than 0,2 mm Not used. N/A
7.3.7.8.3.4/ RD Compliance See appended table 7.5.1, 7.5.2 & 7.5.3 P
7.3.7.8.4/ RD Printed wiring boards Certified PCB used P
7.3.7.84.1/ RD Genera See abovecl. no. 7.3.7.8.4 P
7.3.7.84.2/ RD Use of coating materials No coating material used. N/A
7.3.7.8.5/ RD Wound components No such wound components. N/A
7.3.7.8.6/ RD Potting materials No potting material used N/A
7.3.7.9/ RD Insulation requirements above 30 kHz Considered P
7.3.8/ RD (Rgfﬂ‘;ﬁ'j;‘:;’éeg;ﬁzfgﬁ‘i’tww'Ve (RCD) or monitoring |re Rep isinbuilt within EUT P
7.3.9/RD Protection against shock hazard due to stored energy Considered P
7.3.9.1/ RD Operator access area See below P
Equi pment shall be so designed that there is no risk of electric The pins of connector cannot be touch by test
shock.ln operator. access argasfrom charge stored on finger due to design protection P
capacitors after disconnection of the PCE.
7.3.9.2/RD Service access areas See below P
Capacitors located behind panels that are removable for
servicing, installation, or disconnection shall present no risk of| The symbol 21 of annex C with 10min was P
electric shock or energy hazard from charge stored on provided on the label.
capacitors after disconnection of the PCE.
7.3.10 Additional requirements for stand-alone inverters Not a stand-alone inverter N/A
ne circuit con r bonded t thtocr roun
Coon‘;fjcfour o ;’n“g‘a‘r’tht;‘; ;’/e;e;ear ocresteagrounded | oo oved. no. 7.3.10 N/A
The means used to bond the grounded conductor to protective
earth provided within the inv?erter or P Seeabovecl. no. 7.3.10 N/A
as part of the installation See above cl. no. 7.3.10 N/A
If not provided integral to the inverter, the required means
shall bi\ descri bedieg the installation instruct?gns as per 5.3.2.8| ¢ poved. no. 7.3.10 NIA
The means used to bond the grounded conductor to protective
earth shall comply with the requirements for protective See abovecl. no. 7.3.10 N/A

bonding in Part 1,

If the bond can only ever carry fault currentsin standalone
mode, the maximum current for the bond is determined by the
inverter maximum output fault current.

See abovecl. no. 7.3.10

N/A

Output circuit bonding arrangements shall ensure that in any
mode of operation, the system only has the grounded circuit
conductor bonded to earth in one place at atime..

See abovecl. no. 7.3.10

N/A
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Switching arrangements may be used, in which case the
switching device used is to be subjected to the bond See abovecl. no. 7.3.10 N/A
impedance test along with the rest of the bonding path
Inverters intended to have a circuit conductor bonded to earth
shall not impose any normal current on the bond except for | See above cl. no. 7.3.10 N/A
leakage current.
Outputs that are intentionally floating with no circuit
conductor bonded to ground, must not have any voltages with
respect to ground thatgare ashock hazard in acc):/ordanage with See abovedl. no. 7.3.10 N/A
Clause 7 of Parts 1 and 2.
The doF:ument.ation for theinverter shall indicate that the See sbove dl. no. 7.3.10 N/A
output isfloating as per 5.3.2.8.
7311 Functionally grounded arrays No such parts N/A
All PV conductorsin afunctionally grounded array shall be
treated as being live parts with respect to protection against | No such parts N/A
electric shock.
7.4/RD Protection against energy hazards See below P
7.4.1/RD Determination of hazardous energy level Hazardous energy level not present. N/A
A hazardous energy level is considered to exist if See below N/A
22( ;’er;\slgljrgg\e/: A s 2V or more, and power available after 60 s No such hazardous energy level exist, N/A
b) The stored energy in a capacitor is at avoltage. U of 2V or
more, and the stored energy. E, calculated from the following |No such hazardous energy level exist. N/A
equation, exceeds 20J: E = 0,5 CU2
7.4.2/ RD Operator Access Areas See below
Equipment shall be so designed that thereis no risk of energy |All hazardous energy parts were enclosed within
hazard in operator access areas from accessible circuits. earthed heat sink
. The symbol 21 of annex C with 10 min was
7.4.3/ RD Services Access Areas provisg ed on the label P
7.5/ RD Electrical tests related to shock hazard See below P
7.5.1/ RD Impulse voltage test (type test) E\y;r:)%z:?st?sg; a%ggg; tg\balsgc;\.lg » O spark P
7.5.2/ RD Voltage test (dielectric strength test) See below P
To verify the clearances and solid insulation and
7521/ RD Purpose of test of assembled PCE has adequate dielectric P
strength to resist overvoltage’s
7.5.2.2/ RD Value and type of test voltage See appended table 7.5 A{ STESN |P
7.5.2.3/ RD Humidity pre-conditioning Test performed as per cl. no. 45/{:?%;_3\%\ P
7.5.2.4/RD Performing the voltage test See appended table 7.5 l?: ( Q"@ E] P
7.5.2.5/ RD Duration of the a.c. or d.c. voltage test Tested for 60s \:PJ,}‘_X{I\J P
%
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7.5.2.6/ RD Verification of the a.c. or d.c. voltage test No electrical bre_akdown oceurs and no abnormal P
current flow during the test
75.3/RD Partial discharge test Certified component used P
7.5.3/ RD Partial discharge test Certified component used P
7.5.4/ RD Touch current measurement (type test) See below P
The touch current shall be measured if required by 7.3.6.3.7
and shall not be greater than 3.5 mA a.c. or 10 mA d.c. or
special measures of protection as given in 7.3.6.3.7 are See gppended table 7.36.3.7 P
required.
For type tests on PCE for which wet [ocations requirements
apply according to 6.1, the humidity preconditioning of 4.5 | See appended table 7.3.6.3.7 P
shall be performed immediately prior to the touch current test
7.5.5/RD Equipment with multiple sources of supply No multiple source of supply used N/A
8 Protection against mechanical hazards See below 0]
8.1/ RD General See below P
Operation shall not lead to a mechanical HAZARD in
NORMAL CONDITION or SINGLE FAULT CONDITION.
Edges, projections, corners, openings, guards, handles and the |No mechanical hazards under normal and single P
like, that are accessible to the operator shall be smooth and Fault condition
rounded so as not to cause injury during normal use of the
equipment.
Conformity is checked as specified in 8.2 t0 8.6 See8.210 8.6 P
8.2/ RD Moving parts See below P
Moving parts shall not be able to crush, cut or pierce parts of
the body of an OPERATOR likely to contact them, nor
severely pinch the OPERATOR's skin. Hazardous moving
parts of equipment, that is moving parts which have the No moving parts are accessible from outside P
potential to cause injury, shall be so arranged, enclosed or
guarded as to provide adequate protection against the risk of
personal injury.
8.2.1/RD Protection of service persons No such parts N/A
Protection shall be provided such that unintentional contact
with hazardous moving partsis unlikely during servicing
operations. If aguard over a hazardous moving part may need | See above cl. no. 8.2.1 N/A
to be removed for servicing, the marking of symbol 15 of
Table D-1 shall be applied on or near the guard.
8.3/ RD Stahility The EUT for wall mounting TR N/A
Equipment and assemblies of equipment not secured to the bcf — ko%
building structure before operation shall be physically stable |See abovecl. no. 8.3 8 @ N/A
in NORMAL USE. o e
8.4/ RD Provisions for lifting and carrying See below Y&}%\y P
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After the test there shall not be break loose from
the equipment and there shall not be any
permanent distortion, cracking or other evidence

If carrying handles or grips are fitted to, or supplied with, the
equipment, they shall be capable of withstanding aforce of
four times the weight of the equipment

of failure
Equipment or parts having amass of 18 kg or more shall be
provided with ameans for lifting and carrying or directions  |Refer user manual P
shall be given in the manufacturer's documentation.
8.5/ RD Wall mounting See below P
Mounting brackets on equipment intended to be mounted on a
wall or ceiling shall withstand a force of four times the weight |No any damage after the test P
of the equipment.
8.6/RD Expelled parts See below N/A
Equipment shall contain or limit the energy of parts that could
c:uss aHAZARD if expelled in the even?)(/nf a?ault. No suich parts N/A
9 Protection against fire hazards See below P
9.1/ RD Resistanceto fire Considered P
This subclause specifies requirements intended to reduce the
risk of ignition and the spread of flame, both within the Components are verified at normal and abnormal P
equipment and to the outside, by the appropriate use of tests
materials and components and by suitable construction.
9.1.1/RD Reducing the risk of ignition and spread of flame Use of material with required flammability P

classes

For equipment or a portion of equipment, there are two
alternative methods of providing protection against ignition
and spread of flame that could affect materials, wiring, wound [Method 1 is used P
components and electronic components such as integrated
circuits, transistors, thyristors, diodes, resistors and capacitors.

9.1.2/RD Conditions for afire enclosure See below P
A FIRE ENCLOSURE isrequired for equipment or parts of
equipment for which Method 2 is not fully applied and Fire enclosureis used P
complied with.

9.1.2.1/ RD Parts requiring afire enclosure See below P
Except where Method 2 is used, or as permitted in 9.1.2.2, the
following are considered to have arisk of ignition and, Considered P
therefore, require a FIRE ENCLOSURE:
- componentsin PRIMARY CIRCUITS Considered P
- components in SECONDARY CIRCUITS supplied by

power sources which exceed the limitsfor aLIMITED Considered
POWER SOURCE as specified in 9.2;

- componentsin SECONDARY CIRCUITS supplied by a \E\ i“?fk
LIMITED POWER SOURCE as specified in 9.2, but not No such devices ‘pd:,} x o/ |N/A

mounted on amaterial of FLAMMABILITY CLASS V-1;
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- components within a power supply unit or assembly having a
limited power output complying with the criteriafor a
LIMITED POWER SOURCE as specified in 9.2, includin .
overcurrent protective devices, Iirirthi ng impedances, ’ No suich devices NIA
regulating networks and wiring, up to the point where the
LIMITED POWER SOURCE output criteria are met;
- components having unenclosed arcing parts, such as open
switch and relay contacts and commutators, in acircuit at No such devices N/A
HAZARDOUSVOLTAGE or aa aHAZARDOUS ENERGY
LEVEL; and
- insulated wiring, except as permitted in 9.1.2.2 No such devices N/A
9.1.2.2/ RD Parts not requiring afire enclosure Connectors. P
9.1.3/RD Materials requirements for protection against fire hazard See below P
9.1.3.1/RD Genera See below P
ENCLOSURES, components and other parts shall be so
9.1.3.1/RD 1 constructed, or shall make use of such materials, that the Metal enclosure and certified components used. |P
propagation of fireislimited.
9.1.3.2/ RD Materials for fire enclosures Metal enclosure is used. P
If an enclosure material is not classified as specified below, a
test may be performed on the final enclosure or part of the
encl os?j:e, irllj which case the material shall additi[z)nal lype | cdboved.no.9.13.2 P
subjected to periodic SAMPLE testing.
9133/ RD Materials for components and other parts outside fire Certified component used P
enclosures
Except as otherwise noted bel ow, materials for components
and other parts (including MECHANICAL ENCLOSURES,
ELECTRICAL ENCLOSURES and DECORATIVE PARTS); |No such parts N/A
located outside FIRE ENCLOSURES, shall be of
FLAMMABILITY CLASSHB.
9.1.3.4/ RD Materials for components and other partsinside fire Compont_ajts and mgteri_als have adequate P
enclosures flammability classification, V-0 class PCB used
9.1.3.5/ RD Materials for air filter assemblies No such material used N/A
9.1.4/ RD Openingsin fire enclosures See below P
9.1.4.1 RD Genera Complies P
For equipment that is intended to be used or installed in more
than one orientation as specified in the product Information related to Installation provided in P
dqcumgntation, the following requirements apply in each user manual Su I8
orientation. m
Th@e reguirements are in addition to those in the following See below (g ( . G;) P
sections: - =~
- 7.3.4, Protection against direct contact; Refer cl 7.3.4 Y&}%\y P
- 7.4, Protection against energy hazards; Refercl 7.4 — P
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13.5, Openings in enclosures No such openings N/A

9.1.4.2/RD Side openings treated as bottom openings No side opening N/A

9.1.4.3/ RD Openings in the bottom of afire enclosure No bottom opening N/A

The bottom of a FIRE ENCLOSURE or individua barriers,
shall provide protection against emission of flaming or molten
material under all internal parts, including partially enclosed |See abovecl. no. 9.1.4.3 N/A
components or assemblies, for which Method 2 of 9.1.1 has
not been fully applied and complied with.

Equipment for usein a CLOSED ELECTRICAL

9.1.4.4/ RD OPERATING AREA Not intend use at this area N/A
The reguirements of 9.1.4.3 do not apply to FIXED
EQUIPMENT intended only for usein a CLOSED
ELECTRICAL OPERATING AREA and to be mounted on a |See above 9.1.4.4 N/A
concrete floor or other noncombustible surface. Such
equipment shall be marked as follows:
WARNING: FIRE HAZARD SUITABLE FOR MOUNTING
ON CONCRETE OR OTHER NONCOMBUSTIBLE Seeabove9.1.4.4 N/A
SURFACE ONLY
9.1.4.5/ RD Doors or coversin fire enclosures No any door or coversin fire enclosure N/A
9.1.4.6/ RD Adgitional reguirements for openings in transportable Not atransportable equiprment N/A
equipment
9.2/ RD LIMITED POWER SOURCES No limited power source used. N/A
9.2/ RD LIMITED POWER SOURCES No limited power source used. N/A
9.2.1/RD Genera See abovecl. no. 9.2 N/A
9.2.2/ RD Limited power source tests See abovecl. no. 9.2 N/A
9.3 Short-circuit and overcurrent protection See below P
9.3.1Y/RD General Considered P

The PCE shall not present a hazard, under shortcircuit or
overcurrent conditions at any port, including phase-tophase,
phase-to-earth and phase-to-neutral, and adequate information
shall be provided to allow proper selection of external wiring
and external protective devices.

Protection against short-circuits and over currents shall be
provided for all input circuits, and for output circuits that do
9.3.2/ RD not comply with the requirements for limited power sources in|See above cl. no. 9.3 P
9.2, except for circuitsin which no over current hazard is
presented by short circuits and overloads.

Protective devices provided or specified shall have adequate
breaking capacity to interrupt the maximum short circuit
9.3.3/ RD current specified for the port to which they are connected. If |See abovecd!. no. 9.3
protection that is provided integral to the PCE for an input
port is not rated for the short-circuit current of the circuit in

The short circuit and over current are protected
by circuit design. When short-circuit or over
current of components occurred. the EUT will
shut down from grid immediately
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which it is used, the installation instructions shall specify that
an upstream protective device, rated for the prospective short-
circuit current of that port, shall be used to provide backup
protection.
9.34 Inverter backfeed current onto the array See below P
The backfeed cqrrent Festi ng and o!ogumentation requi.rements See balow P
in Part 1 apply, including but not limited to the following.
Inverter backfeed current onto the PV array maximum <O0A p
value... ... ..o
Thisinverter backfeed current value shall be provided in the
installation instructions regardless of the value of the current, |OA, Provided in user manual P
in accordance with Table 33.
10 Protection against sonic pressure hazards See below P
10.1/RD General See below P
The equipment shall provide protection against the effect of
sonic pressure. Conformity tests are carried out if the No sonic pressure hazards. P
equipment is likely to cause such HAZARDS.
10.2/ RD Sonic pressure and Sound level See below P
10.2.1/ RD Hazardous noise levels Lessthan 80dB P
11 Protection against liquid hazards No liquid containment system used N/A
11.1/RD Liquid Containment, Pressure and L eakage See abovecl. no. 11 N/A
The liquid containment system components shall be
comp;i ble with the |iqu?é| to be ng. Seeabovecl. no. 11 NIA
Zfr?ereshaJl be no leakage of liquid onto live parts as aresult See sbove d. 1o, 11 N/A
a) Normal operation, including condensation; See abovecl. no. 11 N/A
b) Servicing of the equipment; or See abovecl. no. 11 N/A
¢) Inadvertent loosening or detachment of hoses or other
CZ)O| ing system parts ovger time. Seeabovecl. no. 11 NIA
11.2/RD Fluid pressure and leakage See abovecl. no. 11 N/A
11.2.1/RD Maximum pressure See abovecl. no. 11 N/A
11.2.2/RD L eakage from parts See abovecl. no. 11 N/A
11.2.3/RD Overpressure safety device See abovecl. no. 11 N/A
11.3/RD Oil and grease See abovecl. no. 11 N/A
12 Protection against Chemical Hazards No chemical hazards N/A
12.1/ RD Genera See abovecl. no. 12 2 B TER N/A
13 Physical requirements See below /g;bmﬁgj\ P
13.1/RD Handles and manual controls Complies (‘;-’;( @@ E] P
Handles, knobs, grips, levers and the like shall be reliably o~
fixed so that they will not work loosein normal use, if this | Complies W P
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might result in a hazard. Sealing compounds and the like,
other than self-hardening resins, shall not be used to prevent
loosening. If handles, knobs and the like are used to indicate
the position of switches or similar components, it shall not be
possible to fix them in awrong position if this might result in
hazard.
13.1.1/RD Adjustable controls No adjustable control N/A
13.2/RD Securing of parts All screws locked with star washer P
13.3/RD Provisions for external connections See below P
13.3.1/RD General Complies P
. ) Anindustrial AC connector used and it is
13.3.2/RD Connection to an a.c. Mains supply detachable with tool P
Certified PV connector are used. Installation
13.3.2.1/RD General manual provide information for the P
disconnection means
For safe and reliable connection to a MAINS supply,
equipment shall be provided with one of the following: See below P
—terminals or leads or a non-detachable power supply cord for| Screw terminal for permanent connection to P
permanent connection to the supply; or supply
—an applianceinlet for connection of a detachable power See sbove N/A
supply cord; or
—amains plug that is part of direct plug-in equipment asin See above N/A
13.3.8
13322/ RD Permanently connected equipment Termmd block with junction box isused for AC P
connection
13.3.2.3/ RD Appliance inlets No applianceinlet used N/A
13.3.2.4/ RD Power supply cord No such supply cord used N/A
13.3.2.5/RD Cord anchorages and strain relief No such supply cord used N/A
For equipment with a non-detachable power supply cord, a
cord anchorage shall be supplied such that: Seeabovecl. no. 13.3.2.5 NIA
—the conpecn ng points of the cord conductors are relieved See sbove d. no. 13.3.2.5 N/A
from strain; and
—the outer covering of the cord is protected from abrasion. See abovecl. no. 13.3.2.5 N/A
13.3.2.6/ RD Protection against mechanical damage See abovecl. no. 13.3.2.5 N/A
13.3.3/RD Wiring terminals for connection of external conductors See below P
Theterminal can accommodate the ors
iy : which specified in the user manyal e 2
13.3.3.1/RD Wiring terminals temperature rise did not exc o //éj P
rating. S L
13332/ RD Screw terminals A ring terminal washer used to seegfexterd /|,
power supply conductor *
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13.3.3.3/ RD Wiring terminal sizes Complies P
- . . Terminal design with appropriate fixing
13334/RD Wiring terminal design hardware for conductor so that can’t slip out
13.3.3.5/RD Grouping of wiring terminals Input and output terminals located in proximity P
to each other.
13.3.3.6/ RD Stranded wire Not used. N/A
13.3.4/ RD Supply wiring space Complies P
13.3.5/RD Wire bending space for wires 10 mm?2 and greater No such application N/A
Installation manual instruct the disconnect
13.3.6/RD Disconnection from supply sources device shall be provided before connecting AC [P
mains and PV array
13.3.7/RD Connectors, plugs and sockets Certified PV connector used. Plug and sockets P
not used.
13.3.8/RD Direct plug-in equipment Not adirect plug-in equipment N/A
13.4/RD Internal wiring and connections See below P
All wires were used suitably and are fixed well
13.4.1/RD General to prevent mechanical damaged during P
installation
. All wires were routed away from all parts which
134.2IRD Routing would abrade the insulation of wires P
13.4.3/RD Colour coding Greep/yellow wire only used for protective P
earthing conductor
13.4.4/RD Splices and connections All wire with core cable ends. P
13.4.5/RD Interconnections between parts of the PCE Special _construct_l on of connectorsto prevent P
from misconnection.
13.5/RD Openingsin enclosures See below P
Openingsin the top and sides of ENCLOSURES shall be so
located or constructed that it is unlikely that objects will enter Comlies p
the openings and create hazards by contacting bare conductive P
parts
. . Metal enclosure used and Certified connector,
136/RD Polymeric Materials DC Switch outside the enclosure. P
13.6.1/RD Genera See abovecl. no. 13.6 P
13.6.1.1/RD Thermal index or capability See ahovecl. no. 13.6 P
13.6.2/RD Polymers serving as enclosures or barriers preventing access See above d. no. 13.6 N/A
to hazards —
13.6.2.1/RD Stress relief test No shrinkage or distortion obser;(e& U: 4 P
13.6.3/RD Polymers serving as solid insulation See abovecl. no. 13.6 ( 8 ( %\;\ P
13.6.3.1/RD Resistanceto arcing See abovecl. no. 13.6 ff»ﬂ\\ ~ / P
o o '\
13.6.4/RD UV resistance Certified PV connector used out%/y b
enclosure
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Polymeric parts of an OUTDOOR ENCL OSURE required for

compliance with this standard shall be sufficiently resistance |See abovecl. no. 13.6.4 P

to degradation by ultra-violet (UV) radiation
13.7/RD Mechanical resistance to deflection, impact, or drop See below P
13.7.1/RD General Complies P
13.7.2/RD 250-N deflection test for metal enclosures No hazard occurred P
13.7.3/RD 7-Jimpact test for polymeric enclosures No such enclosure N/A
13.7.4/RD Drop test Not_ahand—hel d, direct-plug in and transportable N/A

equipment

13.8/RD Thickness requirements for metal enclosures Complieswith 13.7 N/A
13.8.1/RD General See abovecl. no. 13.8 N/A
13.8.2/RD Cast meta See abovecl. no. 13.8 N/A
13.8.3/RD Sheet metal See abovecl. no. 13.8 N/A
139 Fault indication See below P

Where this Part 2 requires the inverter to indicate a fault, both [LCD and interface connected to PC as fault P

of the following shall be provided: indication

a) avisible or audible indication, integral to the inverter, and |LCD and interface connected to PC as fault p

detectable from outside the inverter, and indication

ka)i(;agdecta::gatljsc;falectromc indication that can be remotely LCD display shows fauilt indication P

Theinstalation instructions shall include information
regarding how to properly make connections (where

applicable) and use the electrical or electronic meansin b) Theinstructions are specified in the manua P
above, in accordance with 5.3.2.10.
— anon-detachable power supply cord for connection to the See sbove N/A
supply by means of aplug
14 Components See below P
14.1/RD Genera Considered P
Where safety isinvolved, components shall be used in
accordgncg with their specified RATINGS unless a specific See balow P
exception is made. They shall conform to one of the
following:
a) applicable safety requirements of arelevant |EC standard.
Conformity with other requirements of the component
standard is not required. If necessary for the application, Certified component used according to their
components shall be subjected to the test of this standard, relevant safety standards. (see list of criti P

except that it is not necessary to carry out identical or component)
equivalent tests already performed to check conformity with
the component standard,;

. . o\ ¥ ~
b) the requirements of this standard and, where necessary for Certified component used (see I itied O
the application, any additional applicable safety requirements component) * P
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of the relevant IEC component standard;

Certified component used and also
verified/tested according to this standard. (see  |P
list of critical component)

c) if thereisno relevant IEC standard, the requirements of this
standard;

d) applicable safety requirements of a non-1EC standard which
are at least as high as those of the applicable |EC standard,
provided that the component has been approved to the
non-lEC standard by a recognized testing authority.
Components such as optocouplers, capacitors, transformers,
and relays connected across basic, supplemental, reinforced,

or double insulation shall comply with the requirements

Certified component used which are harmonized
to relevant |EC standards. (seelist of critical P
component)

Certified component used (seelist of critical

applicable for the grade of insulation being bridged, and if not component) P
previously certified to the applicable component safety
standard shall be subjected to the voltage test of 7.5.2 as
routine test.
14.2/ RD Motor Over temperature Protection No motor used N/A

Motors which, when stopped or prevented from starting (see
4.4.4.3), would present an electric shock HAZARD, a
temperature HAZARD, or afire HAZARD, shall be protected | See above N/A
by an over temperature or thermal protection device meeting
the requirements of 14.3.

14.3/RD Over temperature protection devices See above N/A
14.4/RD Fuse holders No such device N/A
14.5/RD MAINS voltage selecting devices See below P
14.6/RD Printed circuit boards V-0 class of PCBs used P

Printed circuit boards shall be made of material with a
flammability classification of V-1 of IEC 60707 or better

This requirement does not apply to thin-film flexible printed
circuit boards that contain only circuits powered from limited |No such PCBs used N/A
power sources meeting the requirements of 9.2.

Conformity of the flammability RATING is checked by
inspection of data on the materials. Alternatively, conformity
is checked by performing the V-1 tests specified in IEC 60707
on three samples of the relevant parts.

Circuits or components used as transient overvoltage limiting
devices

If control of transient overvoltage is employed in the
equipment, any overvoltage limiting component or circuit
shall be tested with the applicable impulse withstand voltage
of Table 7-10 using the test method from 7.5.1 except 10
positive and 10 negative impulses are to be applied and may
be spaced up to 1 min apart.

See above P

Seecl. no. 14.6 P

14.7/RD Certified components used. P

See above N/A
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14.8/RD Batteries No battery used N/A
Equipment containing batteries shall be designed to reduce the
risk of fire, explosion and chemical leaks under normal
conditions andpafter asingle fault in the equipment including a Seeaboved. no. 14.8 N/A
fault in circuitry within the equipment battery pack.
14.8.1/RD Battery Enclosure Ventilation See ahovecl. no. 14.8 N/A
14.8.1.1/RD Ventilation requirements See abovecl. no. 14.8 N/A
14.8.1.2/RD Ventilation testing See ahovecl. no. 14.8 N/A
14.8.1.3/RD Ventilation instructions See abovecl. no. 14.8 N/A
14.8.2/ RD Battery Mounting See abovecl. no. 14.8 N/A
Compliance is verified by the application of the force to the
battery's mounting surface. The test force isto be increased
r | reach the required v. in 1 i
?oa:: ?lna)ll nstc;i isettrjoateticat ;[/aT3 u:?sr fd mi?\I.u: no?l—tr?\etgllsi,ca?;cks Seeaboved. no. 14.8 N/A
or tray shall be tested at the highest normal condition
operating temperature
14.8.3/RD Electrolyte spillage See ahovecl. no. 14.8 N/A
E(;a;ié.trays and cabinets shall have an electrolyte resistant See above d. no. 14.8 N/A
14.8.4/RD Battery Connections See abovecdl. no. 14.8 N/A
Reverse battery connection of the terminals shall be prevented
if reverse connection could result in a hazard within the See abovecl. no. 14.8 N/A
meaning of this Standard
14.8.5/RD Battery maintenance instructions See abovecl. no. 14.8 N/A
The information and instructions listed in 5.3.4.1 shall be
included in the operator manual for equipment in which
battery maintenance is performed by the operator, or inthe  |See abovecl. no. 14.8 N/A
service manual if battery maintenance is to be performed by
service personnel only.
14.8.6/RD Battery accessibility and maintainability See abovecl. no. 14.8 N/A
Battery terminals and connectors shall be accessible for
maintenance with the correct TOOL S. Batteries with liquid
electrolyte, requiring maintained shall be so located that the | See abovecl. no. 14.8 N/A
battery cell caps are accessible for electrolyte tests and
readjusting of electrolyte levels.
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4.2.2.6/4.7 TABLE: mains supply electrical datain normal condition/ P
RD Electrical ratingstests
Type U (V) DC | (A)DC P (kW) DC U (V) AC I (A)AC P (kW) AC
207.38 11.48 2.37
254 9.781 2.482 230.34 10.38 2.38
253.35 9.58 241
KSY-6.2KW-1P-22A
207.35 29.91 5.579
438 14.46 6.336 230.34 26.52 6.094
253.33 24.12 6.093

Supplementary information: Nil
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4.3/RD TABLE: Thermal Testing P
Type/M odel: KSY-6.2KW-1P-22A --
Temperaturet of part/atft 1(°C): 55, t 2(°C): 55 (F:%)mltted t
DC Input: DC Inpuit: DC Inpuit: DC Input:
et Condition 254Vdc 254Vdc 438Vvdc 438Vvdc B
AC Output: AC Output: AC Output: AC Output:
207.38Vac 253.35Vac 207.35Vac 253.33Vac
Ambient (°C) 55 55 55 55 -
Metallic Enclosure 63 62 65 64 70
DC connector 65 67 66 68 85
AC connector 72 71 73 71 85
PCB 78 75 76 77 130
Boost Inductor 82 81 83 85 130
Power Inductor 85 84 86 88 130
IAC Current sensor
(HCT501) 71 72 75 74 85
GFCI inductor (CT702) 78 79 82 81 130
Transformer (EC401) 79 77 76 82 110
Isolated transformer
(L601) 82 81 83 80 110
DC Common-mode
Inductor (CT101) 87 8 8 8 110
AC common-mode
inductor (CT501) 88 & 89 88 110
AC output relay (RY501) 74 75 76 77 85
X capacitor (C520) 72 73 71 72 85
Y capacitor (C105) 73 71 72 70 85
Supplementary information: Temperature test of transformer winding is determined by thermocouple
t1is start temperature t2 is end temperature.
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4.4.4 TABLE: Singlefault condition to be applied P
Ambient temperature
o 25°C -
(O3
Power sourcefor EUT: Manufacturer, KSOLARE ENERGY PVT LTD, B
model/type, output rating...........c.ceeeeni KSY-6.2KW-1P-22A, 6.2kW
4.44.15.1 Fault-tolerance of residual current monitoring
Component Fuse
NoO P Fault Supply voltage (V) [Test time Fuse# current |Observation
' (A)
PV input :254Vdc Unit can't start up. Error message
Input Reversed IAC output: 230.34Vac |14min --- |display onthe LED + LCD screen No
damage, no hazard, no fire
PV input :438Vdc Unit works in fault mode,
Output Overload IAC output: 253.33Vac 11min __ |Error message display onthe LED +
L CD screen. No damage, no hazard, no
fire.
Printed circuit  |Short PV input :Z_BSVdC : Unit shutdown, No damage, no hazard,
. IAC output: 230.33Vac [6min .
board circuited no fire.
Check that the residual current monitoring oper ates properly Yes
Supplementary information: Nil
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44417 | Cooling system failure — Blanketing test P

Test voltage (Vdc)..... 438V
'(Fle(:js(t:)current 9.781A
Test voltage (Vac)......: 230.34V
Zi)cu”em 26.52A
tamb1 (°C)....: 25
tamb2 (°C)....: 25
maximum temperature T of part/at:: T (°C) Tmax (°C)
Enclosure top 72 20
Enclosure side 70 90
Enclosure bottom 75 90
Mounting surface 65 90
Supplementary information: Nil
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474 TABLE: Steady state Inverter AC output voltage and frequency | N/A

Nominal DC input (V)
Nominal output AC voltage (V) :

AC (EJU'E\D/L)J'[ Frequency (Hz) Condition/status Comments

Without load

e - Resistive load application -

Resistive load removal

Supplementary information: The PCE isnot a standalone unit; therefore, the Steady State Inverter AC output voltage
and frequency is not deemed applicable.
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TABLE: Array insulation resistance detection for invertersfor ungrounded and
48.2 . P
functionally grounded arrays
4821 Array insulation resistance detection for invertersfor ungrounded arrays P
. Required
DC Voltage below DC Voltage for Resistance Insulation
L . . . between ground . _
minimum oper ating inverter begin . resistanceR =
. and PV input Result
voltage oper ation terminal (VMAX PV/
V) V) kQ) 30mA)
(k€2)
DC+
65 o5 16.50 18.33 int can't start up, Error message on
display Isolation fault
65 363 16.50 18.33 U'nlt can't sta'rt up, Error message on
display Isolation fault
65 438 16.50 18.33 U-nlt can't start up, Error message on
display Isolation fault
DC-
65 254 16.50 18.33 U.nlt can't sta_rt up, Error message on
display Isolation fault
65 363 16.50 18.33 int can't start up, Error message on
display Isolation fault
65 438 16.50 18.33 U.nlt can't sta'rt up, Error message on
display Isolation fault
Note:
For isolated inverters, shall indicate a fault in accordance with 13.9 (operation is allowed); the fault indication shall be
maintained until the array insulation resistance hasrecovered to a value higher than the limit above
For non-isolated inverters, or inverterswith isolation not complying with the leakage current limitsin the minimum
inverter isolation requirementsin Table 30, shall indicate a fault in accordance with 13.9, and shall not connect to the
mains; theinverter may continue to make the measurement, may stop indicating a fault and may connect to the mainsif
the array insulation resistance hasrecovered to a value higher than the limit above.
It isnot required to test all PV input terminalsif analysis of the design indicatesthat one or mor e terminals can be
expected to havethe sameresult, for example where multiple PV stringinputsarein parallel.
Supplementary infor mation: Nil
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4.8.3.2 |TABL E: 30mA touch current typetest for isolated inverters | N/A
Condition Current (mA) Limit ( 30mA)
DC+to PE
DC- to PE

Supplementary infor mation:

ground, oneat atime.
e TheEUT isnon-isolated inverter

e Thetouch current measurement circuit of IEC60990, Figure 4 is connected from each terminal of thearray to

4833 TABLE: Firehazard residual current typetest for isolated inverters N/A
Condition Current (mA) Limit ( 300mA or 10mA per kVA)
DC+to PE
DC-to PE - -

Supplementary information: The EUT isnon-isolated inverter
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4.8.35 |TABL E: Protection by residual current monitoring | P
Output power (W): 62000
I nput voltage (VDC): 438

Test conditions: Frequency (Hz): 50
Output AC Voltage ( VAC): 230.34
48352 | Test for detection of excessive continuousresidual current | P
Fault Current (mA) Disconnection time (ms)
Limit
<
wesrad | A S
Fault Current M easured Disconnection time Limit
> 30 kVA
+ PV toN:
84 300 72 300
76 300 61 300
126 300 45 300
152 300 42 300
158 300 74 300
-PVtoN:
72 300 56 300
86 300 72 300
98 300 47 300
141 300 56 300
156 300 37 300

Note:

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

Thistest shall berepeated 5 times, and for all 5 tests the time to disconnect shall not exceed 0.3s.

Thetest isrepeated for each PV input terminal. It isnot required to test all PV input terminalsif analysis of the design
indicatesthat one or moreterminals can be expected to have the sameresult, for example where multiple PV string inputg
arein parallel.

Supplementary infor mation: Nil
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4.8.35.3 TABLE: Test for detection of sudden changesin residual current P
+PV toN
- Un -
Limit (mA) Disconnection time (ms) Limit(ms)
30 125 300
30 121 300
30 189 300
30 142 300
30 119 300
60 75 150
60 o) 150
60 78 150
60 72 150
60 74 150
150 28 40
150 29 40
150 24 40
150 12 40
150 19 40
-PV toN
- Un -
Limit (mA) Disconnection time (ms) Limit(ms)
30 185 300
30 152 300
30 174 300
30 141 300
30 126 300
60 74 150
60 76 150
60 68 150
60 69 150
60 64 25 b TEg»150
(37 NG
150 24 2 [ QU o
150 29 NS
150 14 NI x| 2740
150 26 40
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150 | 18 |40
Note: The capacitive current isrisen until disconnection.
Test condition: |, + 30/60/150mMA <= | ¢y R1 isset that 30/60/150mA Flow and switch Sis closed.
Supplementary information:
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7.3.6.3.3/RD |TABL E: Protective equipotential bonding | N/A
Test
M easured between Current Voltagedrop (V) | Resistance (mOhm) Result
(A)
Supplementary information: Protective equipotential bonding requirements complies with cl.
No0.7.6.3.3.5. Instruction regarding connection of earthing conductor provided in user manual.
7.3.6.3.7/RD | TABLE: Touch current measurement P
M easured between Measured (mA) Limiit (mA) Comments/Conditions
External protective earthing
conductor and earthing terminal 121 35
of PCE

Supplementary infor mation: Nil
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7.3.7/RD |TABL E: Clearance and creepage measurements | P
Required cl Required cr

M easured between Up (V) Urm.s(V) (mm) cl (mm) (mm) Cr (mm)
PV1-to PV1+ (FI) 550 3.0 883 [3.0 8.83
Lineto ground (BI) 326 230 3.0 1089 [3.0 10.89
Line to neutral (FI) 326 230 3.0 502 (3.0 5.02
PV circuit to ground across (BI) 550 -- 3.0 1188 3.0 11.88
Primary pin to secondary pin of
Transformer (ECA01)(RI) 326 230 55 1418 55 14.18

Supplementary information: FI: Functional insulation, Bl: Basic insulation, RI: Reinforced insulation

7.3.7/RD TABLE: Distance through insulation measur ement P

Required

Distance through insulation Ur.m.s(V) | Test volatge (V) di (mm)

Di (mm)

Transformer (EC401) Insulating
Sheet
Supplementary infor mation: Nil

230 3000 >0.2 >0.2
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7.5/RD TABLE: electric strength measurements, impulse voltage test and partial discharge test P
Impulse C
Test voltage applied between Test volatge withstand Partial discharge Results
(V) voltage (V)
voltage (V)
PV terminal to ground (BI) 1500 4000 Pass
AC terminal to ground (BI) 1500 4000 Pass
I(_é\:) shorted together and accessible panel 2000 6000 Pass
PV circuit to SELV circuit (RI) 3000 6000 Pass

Supplementary information: Bl: Basic insulation, RI: Reinforced insulation
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9.2/RD |TABLE: Limited power sources | N/A
Circuit output tested
Components Uoc (V) Isc (A) VA
M eas. Limit

Supplementary information: No such cir cuit

TRF No. 1S 16221 (Part 2) : 2015 V1.0

Discipline-Electronics Testing

ULR-TC646825100013462F
Group-Power supplies & stabilizers



URS PRODUCTS AND TESTING PRIVATE LIMITED
A-29, Sector-5, Noida-201301
T +91 (120) 4516264-65 F +91 (120) 4750296
E info@urs-labs.com W www.urs-labs.com
CIN NO U21014UP1987PTC008956

TC-B4E8

Report No- SC25SP100626_1
Dated : 17/04/2025

Page 75 of 89

IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011

}Clause }Requirement + Test }Result - Remark iVerdict \
14 TABLE: List of critical components P
Object/Part No  |Manufacturer/Trademark  [Type/Model Technical Data  [Standard Marks Of.
Conformityl
. 1S 16221 .
I\EAne(:;[glslllj(r:e _SI_ZCZ rr]l:o(lsoangv(\:/sngl_l:/(ljetal Aluminium alloy thickness: 2,6mm |(Part 2) : 2015/ IEC Te:edmv;/rl]tth
gy =0- 62109-2: 2011 [P
Size 1 using on
the model without
LCD:
. 118,5¢34,5%0,5; |UL 94 (Harmonized
Plastic window ;”:tg‘;(s)rggy (L)t‘(’;' cd uvil Sizelusingon  with IEC UL E249605
R the model without [60695-11-10)
LCD:
167,3*62,1*0,5;
flammability: V-2
Size 1 using on
the model without
LCD:
118,5*34,5%0,5; |UL 94 (Harmonized
Alternate Coverstro Deutschland AG  |DE 6-2 Sizelusingon |with IEC UL E168120
the model without [60695-11-10)
LCD:
167,3*62,1*0,5;
flammability: V-2
Phoenix Contact GmbH & _ TUV
DC connector Co.KG PV-CF-S 2,5-6(+) 1100V/40A IEC/EN 62852:2014 R60126961
Alternate E';(’Enc'ax Contact GMBH & |/ cM-S25-6(-)  [1100V/40A  IEC/EN 62852:2014 [TUV R60126961
Amphenol Technology _ TUV
Alternate (Shenzhen)Co., Ltd. HACMB4TM 1000V/39A IEC/EN 62852:2014 R50388083
Amphenol Technology . TUV
Alternate (Shenzhen)Co., Ltd. HACFB4TM 1000V/39A IEC/EN 62852:2014 R50388083
UL 758
DC conneceting o ireg cable CoLtd. 12071 12AWG, 1000y [ HAMONIZEAIEC ;) pargqos
wires standard not
available)
UL 758
Alternate 3QwiregcableCo,Ltd.  [10269 12AWG, 1000y | 1armonized 104
standard not <
available) A\ GO\
AC Current sensor | LESR 25NP or CASR [-85A...85A, UL 508 ‘&*L E18971 3
(HCT501) 25NP Secondary supply |(Harmonized IEC
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. standard not
voltage: 5Vdc available)
“B9A..85A, tJHLarSn(zgni zed IEC
Alternate Tamura Corp FO2P025S05L Secondary supply UL E243511
voltage: 5Vdc standard not
9 available)
12V dc,250Vac,
(ARiggtﬁféﬁ% Xiamen Hongfa HF161F-W/12-HF  [31A , contact  |IEC/EN :1/0[())';1 410
gap>1.8mm 61810-1:2015
12V dc,250Vac,
Alternate EICI\;I('IEEIIZ\)/I PONENTS FTR-K3AB012W-PS (32A , contact IEC/EN :1/0%51330
gap>1.8mm 61810-1:2015
X capacitor X1, 440ver,
(C508,C509) Xiamen Faratronic Co.,Ltd [C45S1334M91C350 |0.33uF IEC/UL 60384-14 |UL E186600
X capacitor 1.0 yF; UL 810 (Harmonized
( Ci?)% Clzp)  [Xiamen FaratronicCo.Ltd C3D3L105 rated operation  |IEC standard not  |UL E256238
' voltage:1200Vdc |available)
. capacitance : 14uf;IEC/EN 61071:2007
Z(C‘if‘)‘;ag;‘;;) Xiamen Faratronic Co.,Ltd |[C3D2K146 rated operation  ||EC/EN ;Lé\éz% 108
' voltage:800Vdc |61881-1:2010
X2, 305Vac, 4.7
X capacitor (C510)Xiamen Faratronic Co.,Ltd [C4BQ2475KFWCA450|uF IEC/UL 60384-14 |UL E186600
. . . X2,305Vec, 3.3 |IEC/UL
X capacitor (C520) Xiamen Faratronic Co.,Ltd |C4BQ2335MBWC45( UF 60384-14:2014 UL E186600
Y 1, capacitance:
. 0.001 pF;
Y capacitor . . .
Xiamen Faratronic Co.,Ltd |C47S1102 rated operation  |IEC/UL 60384-14 |UL E186600
(C103,C115,C119) i
voltage:400Vac,
50/60Hz
Y 1,capacitance:
. 0.0047 pF;
Y capacitor . . .
Xiamen Faratronic Co.,Ltd |(C47H2472 rated operation  |IEC/UL 60384-14 |UL E186600
(C105,C117,C121) :
voltage:500Vac,
50/60Hz
Y capacitor (C513)|,. . Y2, 300Vac, S4TEs
C514) Xiamen Faratronic Co.,Ltd |C43Q1473M6SC450 0.047 UF IEC/UL 603827(:%,/(4% %6:6600
Y capacitor (C521,|,. . Y1, 440Vac, z | G e
C522) Xiamen Faratronic Co.,Ltd (C47S1222M60C350 2.20F, IEC/UL 60384({&%" JOERL 600
Y capacitor . Y2, Lx_~
(C523,C524) Vishay BFC233860223 300Vac,0.022nF |[EC/UL 60384-14 E354331
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DC
IS 16221 .
Common-mode wuxi jinglel electronic co.,|tdH561-11000-00 ClassB (Part 2) : 2015/ IEC Testgd with
Inductor 62109-2 - 2011 Equipment
(CT101) '
UL 94 (Harmonized
Bobbin it;l\ﬂ'(lj’OMO BAKELITE PM-9823 150°C with [EC UL E41429
’ 60695-11-10)
KINGBOARD EJHLarzrigni zed IEC
Tubing LAMINATES HOLDINGS |KB-150 155°C UL E123995
LTD Standard not
available)
SUZHOU TAIHU tJHLarlriéﬁized IEC
Varnishe ELECTRIC ADVANCED |T-4260(a) 200°C standard not UL E228349
MATERIAL COLTD .
available)
Huizhou Inductance IS 16221 Tested with
Boost Inductor Electronic Technology Co., [H561-10002-00 ClassF (Part 2) : 2015/ IEC Equipment
Ltd. 62109-2 : 2011 aup
UL 1446
. . : . (Harmonized IEC
Magnet wire Jung Shing wire Co., Itd EISVW, ESVR(b) 180°C Standard ot UL E174837
available)
UL 1446
TAI-l ELECTRIC WIRE & o (Harmonized |IEC
Alternate CABLE CO LTD EIW 180°C Standard not UL E85640
available)
PACIFIC ELECTRIC WIRE (UHLarlriﬁgi Jed IEC
Alternate & CABLE (SHENZHEN) |PEWH/U 180°C UL E201757
Standard not
COLTD .
available)
Guangdong Jinyan tJHLarlriégi sed |EC
Alternate Electrotechnics Joint Stock  (XEIW 180°C UL E238500
Standard not
ColLtd .
available)
UL 1446
DONGGUAN YIDA . . (Harmonized IEC
Alternate ENDUSTRIAL cOLTD | B W 180°C Standard not /<5
avalable) [/
uL 1446 |z Y
Tongling Jingda Special . (Harmonized IEG-
Alternate Magnet Wire Co Ltd QZY-2/180 180°C Standard not U
available)
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JNGJIANG YAHUA EJHLarsrigniz o IEC
Insulating Tape  [PRESSUER SENSITIVE ~ |CT* (b)(g) 130°C UL E165111
Standard not
GLUE COLTD .
available)
UL 510
CHANG SHU LIANG Y i} . (Harmonized |EC
Alternate TAPE INDUSTRY Co LTD [EY-XX 130°C Sonderd ot UL E246820
available)
JNGJIANG YAHUA EJHLa?rigniz o IEC
MarginTape  |PRESSUER SENSITIVE  [WFF(f) 130°C UL E165111
Standard not
GLUE COLTD .
available)
UL 510
CHANG SHU LIANG Y . . (Harmonized |EC
Alternate TAPE INDUSTRY Co LTD |LY 19-02 130°C Sendard ot UL E246820
available)
ZHUHAI CHANGX EJHLarlriﬁiiz o IEC
Varnish IANNEW MATERLALS  |E962 130°C Sendard ot UL E335405
TECHNOLOGY COLTD .
available)
UL 758
Lead wire SQWIRE&CABLECO |35 6oov, 10scc  [(Hamonized IEC ) pa)10
LTD Standard not
available)
UL 758
GUANGDONG HAERKN . (Harmonized |EC
Alternate NEW ENERGY COLTD 1015 600V, 105°C |- UL E300956
available)
UL 758
LTK ELECTRIC WIRE . (Harmonized IEC
Alternate (HUIZHOU) LTD 1015 600V, 105°C | UL E148000
available)
DONGGUAN Hermonized
Alternate WENCHANG 1015 600V, 105°C | eSS ( _ 00
. o Cu ©
ELECTRONIC CO LTD it ] (%
SHENZHEN WOER UL 224 %aﬁé\y
Tube HEAT-SHRINKABLE RSFR-H 125°C (Harmonized 1EC 203950
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MATERIAL CO Standard not
LTD available)
. 1S16221 .
Power Inductor ?gﬁ:;oomg':z E[‘fégy 00-43-001 ClassC (Part 2) : 2015/ IEC Eﬁedm"g[‘
gy 0. 62109-2 : 2011 aup
UL 1446
. N i . (Harmonized IEC
Magnet Wire Tongling jingda Q(ZYIXY)-2/200 200°C Standard ot UL E174580
available)
UL 1446
N ) o (Harmonized IEC
Alternate liaoning donggang Q(ZY/XY)-2/220(L) |200°C Standard ot UL E229247
available)
UL 758
lead wire LTK ELECTRICWIRE | 10269 1000v, 12awG  [(HAmMoniZed 1EC 1, ry 4g00
Standard not
available)
UL 758
JAXING TITION WIRE (Harmonized IEC
Alternate COLTD 10269 1000V, 12AWG Standard not UL E320271
available)
UL 758
Alternate 3Q WIRE 10269 1000V, 12aWG  [(HAMONIZEAIEC ;) parggos
Standard not
available)
SHENZHEN WOER UL 224 .
. (Harmonized IEC
Tube HEAT-SHRINKABLE RSFR-H 125°C Standard not UL E203950
MATERIAL COLTD .
available)
JINGJIANG JNGYI (UHLarZrignized IEC
Alternate ADHESIVE PRODUCT CO\|JY 25-A (b) 130°C UL E246950
Standard not
LTD .
available)
UL 510
Qingyuan Better New o (Harmonized IEC
Tape Materials Co Ltd Better 116(n) 155°C Standard not UL E316816
available) 25
S/
SUZHOU TAIHU tJHLarlriiﬁiz e é
Varnishes ELECTRIC ADVANCED |T-4260(Q) 180°C Standard not \° \_
MATERIAL CO LTD . N>
available)
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- . . 1S 16221 .
ﬁgu‘;‘t’;??g%”(;;’feguﬁg'”g'e' electronic o1 11001-00 ClassB (Part 2) : 2015/ IEC Eﬁedm"g?
Y 62100-2 : 2011 aup
UL 94 (Harmonized
Babbin (S:L;NII_LEOMO BAKELITE PM-9823 150°C with [EC UL E41429
X 60695-11-10)
KINGBOARD tJHLarzriéni zed IEC
Tubing LAMINATES HOLDINGS |KB-150 155°C UL E123995
LTD Standard not
available)
SUZHOU TAIHU EJHLarlriﬁgi sed IEC
Varnishe ELECTRIC ADVANCED |T-4260(Q) 200°C tandard not UL E228349
MATERIAL COLTD .
available)
. - . . 1S 16221 .
2;_(? OI 2r;ductor X\(/jum Jinglei Electronic Co., 560-20003-00 Class F (Part 2) - 2015/ IEC Teﬁedmv;/rl]tth
62109-2: 2011 |TMP
UL 94 (Harmonized
Bobbin gl;NII_ItZOMO BAKELITE PM-9823 150°C with [EC UL E41429
B 60695-11-10)
SHENZHEN WOER (UHLarZri?)ni sed IEC
Tubing HEAT-SHRINKABLE RSFR-H 200°C Standard ot UL E203950
MATERIAL COLTD .
available)
UL 1446
. . i . (Harmonized IEC
Magnet Wire jiangsu dartong M& E Co.,ItdMW75-C 130°C Standard not UL E237377
available)
1S 16221 .
(Téaclsg‘i;mer wuxi jinglei electronic co.,ltdH560-00000-00 ClassB (Part 2) : 2015/ IEC Tﬁedm";’:th
62109-2: 2011 |MP
UL 94
Bobbin SUMITOMO BAKELITE PM-9823 150°C (Harmonized IEC UL E41429
Co.,Ltd Standard not
available)
UL 1446
. . ! o (Harmonized IEC<>
Magnet Wire jiangsu dartong M& E Co.,ItdMW75-C 130°C Standard not (57 7|
available) |2 C
UL 1446 &\;}\_
Alternate COSMOLINK CO.,LTD TIW-M 130°C (Harmonized |E
Standard not
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}Clause }Requirement + Test }Result - Remark iVerdict \
available)
UL 510
JNGJIANG YAHUA .
INSULATION | ooESSURE SENSITIVE [T+ (0)(9) 130°C (Harmonized 1EC ) 165115
TAPE Standard not
GLUECOLTD .
available)
JNGJIANG YAHUA UL 510
ELECTRONIC R (Harmonized IEC
Alternate SCIENCE& TECHNOL OGY WF-2901 130°C Standard not UL E165111
COLTD available)
UL 224
TUBE Great holding industrial TET 200°C (Harmonized IEC UL E156256
co.,ltd Standard not
available)
DONGGUAN EATTO UL 94 (Harmonized
Epoxy ELECTRONIC MATERIAL [3300A-1/3300B-1 V-0, 130°C with IEC UL E218090
COLTD 60695-11-10)
UL 1446
. wujiang taihu insulating 5 o (Harmonized IEC
Varnish materials co. ltd T-4260(a) 155°C Standard not UL E228349
available)
Isolated Huizhou Inductance IS 16221 Tested with
transformer Electronics Technology H560-00003-00 ClassB (Part 2) : 2015/ IEC Equipment
(L601) Co.,Ltd 62109-2 : 2011 quip
UL 94 (Harmonized
Bobbin ggAli\'II% CHUN PLASTICS T375)(G5)(G6) 150°C with IEC UL E59481
’ 60695-11-10)
UL 1446
. HUIZHOU HUILI . (Harmonized IEC
Magnet wire INDUSTRIAL CO LTD MIW-B(x) 130°C Standard not UL E322908
available)
UL 2353
SUZHOU YUSHENG . . (No Harmonized
Tw ELECTRONICCOLTD | -WB-SB 130°C |EC standard UL E332529
available)
JNGJIANG YAHUA (UHLarsmlgniz |
Insulating Tape |PRESSUER SENSITIVE  [CT* (b)(Q) 0,05mm, 130°C
Standard not
GLUECOLTD .
available)
UL 510 \
CHANG SHU LIANG Y1 . o (Harmonized |
Alternate TAPE INDUSTRY coLTD [-7 %X 130°C Standard not
available)
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ZHUHAI CHANGXIAN tJHLarlriégized IEC
Varnish NEW MATERLALS E962 130°C Standard not UL E335405
TECHNOLOGY COLTD .
available)
Optocoupler Ic\jleairlaﬁzﬁzgtlen; UL 1577
(Usoz,usos, |V SHAY INFRARED SFHE15A* withstanding | @ MONIZedIEC ;) o
COMPONENTSINC . . ~ |Standard not
U1202,U1203) isolation voltage: available)
4470Vrms
clear.ance27.8mm, UL1577
Digital isolator Suzhou Novosense Maximum rated (Harmonized IEC
(U1105) Microelectronics Co.,Ltd NSI8130W1 W'ths.tandl ng _ |Standard not UL E500602
isolation voltage: available)
5000Vrms
Dongguan Vaconn Electronid ) TUV Rh.
AC Connector Technology Co., Ltd. VPACO7EW-3S 300Vac, 30A IEC/EN 61984:2009 R50235418
Suzhou Exceedconn IEC/EN TUV
Alternate technology Co.,Ltd ENO30-1026-0001  [250Vac, 25A, |51 535 5000/A1:2019B151177046018
Suzhou Exceedconn IEC/EN TUV
Alternate technology Co. Ltd ENO30-1128-1001 250Vac, 32A |61 535 5000/A1:20198180477046050
UL 758
AC output wires [3Q wire&cable Co.,Ltd.  [12071 1000V, 12awG  |amonized [EC ) ra) gy
Standard not
available)
UL 758
Alternate 3Qwires.cable Co.Ltd.  [10269 1000V, 12aWG  [(HAMONIZEAIEC ;) parggos
Standard not
available)
UL 796
TONGLING ONBOLE o (Harmonized IEC
PCB PCB CO LTD D1 V-0, 130°C Standard not UL E488128
available)
NAN YA PLASTICS CORP tJHLarﬁgni sed IEC
Alternate CCL DEPT ELECTRONIC |NP-155FR V-0, 130°C Standard not UL E98983
MATERIAL DIV .
available)
maixmum cut off -
ISO relay (K701) |Xiamen Hongfa HFD3-V/12-SR voltage:1000Vdc, ||EC 61810-1:2015 (|, 3
Electroacoustic Co., Ltd. clearance >1.5mm € Q@

- oS ~
Insulation sheet . VTM-O, UL 94 (Harmok@_)'\, /
under IGBT/NTC |Bergquist K-10# 6000Vac with [EC 9150
thermistor 60695-11-10)
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N UL 94 (Harmonized
Mylar Hongji Films Foshan VTM-2, with |EC UL E241830

Alternate EM
60695-11-10)

ColLtd 6000Vac

Supplementary Information: Evidence provided by the manufacturer for the listed components are verified by us and the evidence
are conforming to the requirement of relevant standard.
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Rear View
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Internal View
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