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 SR

SUMMARY OF TEST REPORT

TEST REPORT NO: SC24SP100687_1 DATE: 04/06/2024
(Number of Pages in Test Report: Page no. 1 to 28)

TEST FORMAT AS PER IS 16169: 2014/IEC 62116:2008
1. Name of the Manufacturer: KSOLARE ENERGY PVT LTD

2. Product: SOLAR GTI (Power Invertors for use in Photovoltaic Power Systems)

3. Model: Representative Model:KSY-6.5KW-1P-1MPPT
Series Models: KSY-5.8KW-1P-1MPPT,KSY-5KW-1P-1MPPT, KSY-4.6KW-1P-1MPPT,KSY-4KW-1P-1MPPT,
KSY-3.8KW-1P-1MPPT, KSY-3KW-1P-1MPPT,KSY-2.3KW-1P-1MPPT,KSY-1.8KW-1P-1MPPT,
KSY-1.2KW-1P-1MPPT

4. Model differences provided (if applicable): Yes

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

6. Test Results:

SL. NO. TEST REQUIREMENT CLAUSE VERDICT
1. Test for single or multi-phase inverter 6.0 P
2. Islanding as it applies to PV systems(Informative) Annex A P
3. Test for independent islanding detection device Annex B N/A

General Information:

1. The conformity certificates of critical components are verified 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 components.

CONCLUSION:
1. Sample meets all relevant requirements of IS 16169: 2014/IEC 62116:2008
2. Samplefailsto-meetthe following-testrequirements:

I, hereby undertake that the verdict stated in the test reports for all the test matches with the test results.
The sample meets all relevant requirements of IS 16169:2014/IEC62116:2008 deoes—not—meet—the

reguirements-stated-above.

(Signature of Authorized person with Stamp)
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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

ULR- TC646824100003799F Page 1 of 28 Test Report No: SC24SP100687_1

TEST REPORT
IS 16169: 2014/IEC 62116:2008
Test Procedure of Islanding Prevention Measures for

Utility-Interconnected-Photovoltaic Inverters

Report Reference No. .......................... SC24SP100687_1

Date of iSSU€.......cccceeeeeveeeeeeiiinnnnennnn s 04/06/2024

Total number of pages.......................: 28

Testing Laboratory.........................  URS PRODUCTS AND TESTING PRIVATE LIMITED

AdAress .....oooiieiiieeiee el A-29, Sector-5 Noida-201301

Applicant’'s name..................... | KSOLARE ENERGY PVT LTD

Address..........ccoovvviiviiiiinenen | SR INOL62, HISSA NO.3, MANGADEWADI, KATRAJ, PUNE SATARA

ROAD, PUNE,MAHARASHTRA, PIN 411046

Test specification ....................

Standard .............coeevveeeee | 1S 16169: 2014/ IEC 62116:2008

Test procedure........................ | BIS Compliance Report

Non-standard test method .........: | N/A

Test Report Form No. ................ | IS16169/IEC 62116:2008 V1.0

Test Report Form Originator ......: | BIS

MASTER TRF........................... | Dated: 05.04.2018

Test item description .................. | SOLAR GTI (Power Invertors for use in Photovoltaic Power Systems)

Trade Mark .......cooovviiniiiinnd
‘iKSolare

Encrgy v, Lind

TRF NO. IS 16169/ IEC 62116_V1.0
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Manufacturer ............ccccceeevvvveeee..l. [KSOLARE ENERGY PVT LTD

FACONY....cvvcveceeeererereeerersenennnns:. [OR NO.62, HISSA NO.3, MANGADEWADI, KATRAJ, PUNE SATARA
ROAD, PUNE,MAHARASHTRA, PIN 411046

Model/Type reference..................... [Representative Model: KSY-6.5KW-1P-1MPPT

Series Models: KSY-5.8KW-1P-1MPPT ,KSY-5KW-1P-1MPPT,
KSY-4.6KW-1P-1MPPT,KSY-4KW-1P-1MPPT,KSY-3.8KW-1P-1MPPT,
KSY-3KW-1P-1MPPT,KSY-2.3KW-1P-1MPPT,KSY-1.8KW-1P-1MPPT,
KSY-1.2KW-1P-1MPPT

RAtNGS.......vvrrerrerreereeeiseierenennnnnt. [MX INPUL Voltage: 580Vdc,

MPPT Voltage Range: 80-550Vdc,

Max Input Current: 16A, Max Short Circuit Current: 20A,

Rated AC Power: 6500W, Nominal Grid Voltage: L/N/PE, 230V,
Nominal Grid Frequency:50/60Hz

Power Factor: 0.8Lead..1..0.8Lag,

Max AC Output Current: 28.26A,

Protective Class:Class |,

IP Standard: IP65,

Ambient Temp.: -25~60°C

TRF NO. IS 16169/ IEC 62116_V1.0
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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

. PUJA KUMARI , Asst.Manager
(name + signature):

Approved by

. . Paras Singh , General Manager
(name + signature):

Summary of testing:

Tests performed (name of test and test clause): Testing location:

All applicable tests URS PRODUCTS AND TESTING PRIVATE
Test for single or multi-phase inverter 6.0 LIMITED

Documentation 7.0 A-29,Sector-5 Noida-201301
Unintensional Islanding

TRF NO. IS 16169/ IEC 62116_V1.0
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Copy of marking plate of the equipment (Representative model)
— r —
1K solare 9@ 150 Solare A 1S0
=2 Cx!
ESY- 63EW-IP-IMPPT Selx Cll ESY- 65EW-[P-IMPPT Selx Cll
Max Input Voltage | 580Vdc Max Input Voltage | S80Vdc
MPPT VYolage Range | BO-550Vdc MPPT VoHage Range | BO-550Vdc
Max Input Current 16A Max Input Current 16A
lTommal Gnd Frecuency S0/60 Hz Nommal Grid Fregueacy S0/60 Hz
(Max ShortC rcwd Cument] 204 Mz ShoriCicuil Curent] 20A
Rated Ac P ower B500W Rated Ac P ower &5 DWW
Nominal GridVoitage | LINPE, 230V ac Nominal GridVoitage | LINIPE, 230V ac
MFG Date'Warranty | 17-03-2024 MFG Date'Warranty | 17-03-2024
Power Factor O8lead.1..08lag Power Factor 0.8Lead ..1...0.8Llag
Max AC Quiput Coment | 28.26A Max AC Ouiput Cumend | 2B.26A
Protective Class Class | Protective Class Class |
TP standard IP 65 TP standard IP 65
jAmbient Temp. __|-25~ +50 degree C Ambient Temp. |25~ +60 degree C
SN: KSY0524HS0402 SN: KSY0524HS0400
(DA = A ©DE) (A= A ®@DF)
SFG/2 5135A 4.0 L MANGADEWADI. KON ENE RS DT &APewan.
KATRAJ, PUNE SATARA ROAD,
TR BT O 1% AR
wrw . ksolare.com Lm.ksolau-l:r.la ‘
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Copy of marking plate of the ed

uipment (Series models):

‘ﬂ(Solare ” """"

in-fi-\- . Ll

mmm Selx CH

"H(Solare

ln-rqtv i,

mmm Selz CT

Max Input Voltage

380Vde

MFPPT Volage R ange

80-550Vdc

Max Input Current

164

Vommal Gnd Freguency

>0 Hz

Nz $oriC rewd Curent]

204

Rated Ac P ower

SWw

Nominal Gnd Voltage

UNIPE, 230V ac

MFG Date'Warranty

17-03-2024

Power Factor

O Blead ..1..0.8Llag

Bx AL Quiput Cument

25.2A

Protective Class

Class |

IP standard

IP 65

Ambient Temp.

-&o~ +6l degree C

Max Input Voltage

580Vdc

MPPT Yokage R ange

80-550Vdc

Max Input Current

16A

Nommal Gnd Frequency

50/60 Hz

Mz ShortC rewdt C urent

{ 20A

Rated Ac P ower

Nominal GhdV oitage

L/NIPE, 230V ac

MFG Date'Warranty

17-03-2024

Power Factor

0.8lesd..1..0.8lag

Max AC Output Cument

21.TA

| Protective Class

Class |

IP standard

IP 65

Ambient Temp.

[ Z5~ +60 degree C |

U R0 0 A
SN

: KSY0324HS0096
(T A=z A ©0F)

SOV 0, %5 SA NG LMANGADEWAD!,

KATRAJ, PUNE SATARA ROAD,
MAHARA SHTRA, INDIA - 211048

www ksolare.caom

N: KSY0324HS0095
(1 Az AODE)

KSOLARE ENERGY PVT.LTD,

SRNO G RISSANOIMANGADEWADIL,
KATRAJ, PUNE SATARA ROAD,
MAHARA SHTRA, INDIA - 417048

www . ksclare.com

TRF NO. IS 16169/ IEC 62116_V1.0
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Copy of marking plate of the equipment (Series models):

";](Snlara e :l:sn

Eonsapgy Pw, Bosd

Ksy-46KW-1P-1nppT  Sela Gl

Max Input Voltage | 380Wde
MPPT Wolage B ange B0-350Vdc
Max Input Currert 164

Nomimal Grid Fregeiency HMUED Hz
Max Shord C icail Corent 0A
Rated Ac Power 4500
Homanal Grd v oitage | IWIFE, 2307 ac |

MFG DateWarmnty | 17-03-2024

ST

"f,K Solare ISO
Enswpmy 150, Lial o

‘Ksy 4w paneer Sela Gl

Max Input Yoltage | 380Vdc

MPPT Volage B ange B0-3 30V dc

Max Input Current 164

Nomimal Grid Fregaency MWED Hz

Mar ShoriCimoll Cwvend] 204

Rate d Ac P ower 4000w

 Hominal Grid Voitage | INIFE, 2507 ac

MFG DateWarranty | 17-03-3024

Power Factor BLead ..1...0.Blag
Max AC Cwiged Cumend | 17 .3 A
Protective Class Class |

Power Factor Blead. ..1...0.Blag
Max AC Owiged Cumend | 208
Protective Class Class |

IF standard IP &5 IF standard IP 5
[Ambient Temp. -2~ +hif degree T Ambient Temp. -Zo~ +Bl degree
||| 1 A O R A ||| WL O
N: KSY0324HS0094 N: KSY0324HS0093

(E.ﬂi«.?: m@{—':—.}E:ﬂ

HSOLARE EMERGY PVT.LTD.
SRNO G, BIS5A B0 MANGADENADY,

FATRA], PUNE SATARA ROATE,
MASHS RS SHTRLA, TNCLE - 41710488
www ksolare . com

(Ij A= b S & = )
KSOLARE ENERGY PYT.LT
SRMO. R, ENS5SA MO, 3HA|"5F|.[IEHA[II.

KATRA, PUNE SATA RS ROAD,
MW HARA SHTRA, MO - 4711045

www _k=molare  com

TRF NO. IS 16169/ IEC 62116_V1.0
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Cop

of marking plate of the eq

ESY-3SEV-IP-IMPPT SelzCH

uipment (Series model):

Max Input Voltage

580Vdc

MPPT Voltage R ange

B0-550Vdc

Max Input Current

16A

Nominal Gnd Freguency

50/60 Hz

Max ShoriC reuit C urent

204

Rated Ac Power

Bw

Nomenal GndV oltage

URIPE, 230V ac

MFG DateWarranty

17-03-2024

Power Factor

O.BLead..1...0.8Lag

Maz AC Quiput Cument

16.5A

Protective Class

Class |

IP standard

IP 65

Ambient TemE

JULUTE RN AR

N: KSY0324HS0092

-2o~ B0 dﬂl‘ﬂ [~

(E&E&@@E)

ENERGY

KSOLARE PVT.LTD,

SRNO G2 EISSANOINMANGADEWADI.
KATRAJ, PUNE SATARA ROAD,
MAHARA SHTRA, INDLA - 217038

www. . ksolare . com

‘ﬂ(smare e Iso

1] II-‘I-" v, Lasd,

mfmmr Selz CT

Max Input Voltage

S580Vdc

MPPFT YoRage R ange

80-550Vdc

Max Input Current

16A

Nommal Grid Freguency

S0/60 Hz

Mz $horil imcud Curent

20A

Rated Ac P ower
Rominal Gnd Voltage

WNoIW
. ac

MFG Date/Warranty

17-03-2024

Power Factor

O.8Lead...1..0.8lag

MaxAC Output Cument

13A

IP standard

Class |

IP 65

Ambient Temp.

75~ 50 degree C

SN: KSY0324HS0091

(F‘l&?&@@z)

E ENERGY

E AVT.LTD.
Si NO.&, IISSAID.I.IlI{l;AE’EIlDI.

KATRAJ, PUNE SATARA ROAD,
MAHARA SHTRA, INDIA - 411026

www. . ksolare.com

TRF NO. IS 16169/ IEC 62116_V1.0
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of marking plate of the equipment (Series model):

m s l S(
et

Ewrgy Pee, Ll

nsw.mn-mr Sel= CH

Max Input Voltage | S80VWdc
[NFFT Volage & ange -
Max Input Current 16A
Nommal Grd Freguency /60 Hz

Ma ShordCmud Curent]l 20A
Rated Ac Power 2300w
Nomunal GndV oitage ’ ac
MFG DateWarranty | 17-03-2024

Power Factor O.BLead...1..0.Blag
Max AC Output Cument | 10A

Pr i a Class |
IP standard IP &5

-25~ +60 degree C |

SN: KSY0324HS0090
(T A =ae0m)

KSOLARE ENERGY PVT.LTD.
SRNOGR EISSANO.IMANGADEWADI,
KATRAJ, PUNE SATARA ROAD,
MAHARA SHTRA, INDIA - 411048

www . ksolare.com

Vdc

'ﬂ{smara ISO

L] lli‘l","- mwa, L, W

m-lmmr Selx CT

Max Input Voltage | 380Vdc
MPPT VoRage Range | 80- Vdc
Max Input Current 16A
Nomimal Gnd Freguency S50/60 Hz

|Maxx Shori imud Cuvent] 204

Rated Ac Power 1800w
Rominal GndVoltage | UNIFE, 230V ac
MFG DateWarranty | 17-03-2024

Power Factor O.8lead .. 1..08lag

Max AC QOuipet Cumend | 7.8BA

Protective Class Class |

IP standard IP €5
Ambient Temp. -2~ +ol) degree C

N: KSY0524HS0402
(E Az A OODE)

K
SRNO.82, IISSH Igllhl&hﬂElADI.

KATRAJ, PUNE SATARA ROAD,
MAHARA SHTRA, INDLA - 2717048

v . kscolare.com
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Copy of marking plate of the equipment (Series model):

“i’KSnlara ¥ . d Iso

Fmewgy Py, Liad

mf-lmmr Selx €T

Max Input Voltage

S80Vdc

MFPPT VoHage R ange

80-550Vdc

Max Input Current

16A

Nominal Gnd Freguency

S0/60 Hz

Mo ShortCreuit C arent

20A

Rated Ac Power

1200w

Nominal GndV oftage

LINIPE, 230V ac

MFG Date'Warranty

17-03-2024

Power Factor
MaxAC 3:11::.4 Cument

O.8lead..1..0.8lag
57 S—

Protective Class
IP standard IP 65

Ambient Temp. 25~ +50 degree C

P O

SN: KSY0524HS0402

g A A ©®SE
KSOLARE ENERGY PVT LTD,
SN0, 135A KO 3 MANGADEWADI,

KATRAJ, PUNE SATARA ROAD,
MAHARA SHTRA, INDIA - 211048

www_ksoclare._cam

Class |

-
v
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Test case verdicts

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

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

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

Testing

Date of receipt of test item............cc.cceeuveeeeenl 29/04/2024

Date(s) of performance of test........................ 29/04/2024 to 04/06/2024

GENERAL INFORMATION

Test item particulars: See below

Accessories and detachable parts included in the N/A

evaluation

Options included N/A

Abbreviations used in the report See below

EUT — Equipment Under Test MPPT — Maximum Power Point Tracking
Qf — Quiality 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
IC — Capacitive load current PAC — Utility Real Power
QAC — Utility Reactive Power IAC — Utility Current
Possible test case verdicts: N/A

test case does not apply to the test object

test object does meet the requirement Pass (P)

test object does not meet the requirement Fail (F)

TRF NO. IS 16169/ IEC 62116_V1.0
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Manufacturer’'s Declaration per Standard:
Similarities between the models:

1) Same rated Input / Output 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:

Model Designation and Electrical ratings (according to 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.
The Management System is maintained in accordance with IS/ISO/IEC 17025:2017 and testing
Standards/Instruments are traceable to National / International Standards.

"(See appended table)" refers to a table appended to the report. Throughout this report a point is used as the
decimal separator.

TRF NO. IS 16169/ IEC 62116_V1.0
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General Product Information:

Product Electrical Ratings

TC-B468

Test Report No: SC24SP100687_1

Parameter Value Remarks
1) Rating
a) Maximum output power w 6500
b) DC voltage range Vdc 80-550 (MPPT input voltage

range)
c¢) DC current limits Idc 20A
d) AC voltage range Vac 230V
e) Frequency range Hz 50/60
f) AC current limits A 28.26
g) Efficiency % 99.5
h) Voltage trip settings \Y 185V (Under voltage) for
(magnitude and timing) <200ms

275V (Over voltage)

for <200ms
i) Frequency trip settings Hz 47Hz (Under frequency) for
(magnitude and timing) <100ms

52Hz (Over frequency) for

<100ms
i) Other software settings Provided in user manual
j) Firmware version Software version: V1.00

Hardware version: V1.00
2) Others
a) Displays LCD
b) Temperature range °C -25°C to +60°C
¢) Humidity % 0% to 100%

TRF NO. IS 16169/ IEC 62116_V1.0
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TC-B468

Test Report No: SC24SP100687_1

IS 16169:2014 /IEC 62116:2008

Clause | Requirement + Test | Result — Remark | Verdict
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 Parameters to be measured P
and Figure 1. Parameters to be recorded in the test report according to clause 7 and
are discussed in Clause 7. recorded in the test report
5 Testing equipment See below P
5.1 Measuring instruments See below P
The waveform measurement/capture device is able to For waveform measurement
record the waveform from the beginning of the islanding digital oscilloscope is used.
test until the EUT ceases to energize the island.
For multi-phase EUT, all phases are monitored. Single-phase EUT N/A
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 Single-phase EUT N/A
equipment is recorded each phase current and each
phase-to-neutral or phase-to-phase voltage, as
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 Complies P
minimum measurement accuracy is 1 % or less of rated
EUT nominal output voltage and 1 % or less of rated EUT
output current
Current, active power, and reactive power measurements Complies P
through switch S1 used to determine the circuit balance
conditions report the fundamental (50 Hz or 60 Hz)
component.
5.2 DC power source See below P
5.2.1 | General See below P
A PV array or PV array simulator (preferred) may be used. PV array simulator is used P
If the EUT can operate in utility- interconnected mode from
a storage battery, a DC power source may be used in lieu
of a battery as long as the DC power source is not the
limiting device as far as the maximum EUT input current is
concerned.
The DC power source provides voltage and current Complies P
necessary to meet the testing requirements described in
Clause 6.
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5.2.2 | PV array simulator See below P
The tests are conducted at the input voltage defined in Complies P

Table 2 below, and the current is limited to 1.5 times the
rated photovoltaic input current, except when specified
otherwise by the test requirements.

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

5.2.3 | Current and voltage limited DC power supply with series Array simulator is used N/A
resistance
A DC power source used as the EUT input source is See above N/A

capable of EUT maximum input power (so as to achieve
EUT maximum output power) at minimum and maximum
EUT input operating voltage.

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

A series resistance (and, optionally, a shunt resistance) is See above N/A
selected to provide a fill 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 response time of a simulator to a
step in output voltage, due to a 5% load change, results in
a settling of the output current to within 10% of its final
value in less than 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 the island condition is cleared or the allowable run-on
time is exceeded.

Power factor: 0.25 to 0.8

5.2.4 | PV array Array simulator is used N/A

A PV array used as the EUT input source is capable of See above N/A
EUT maximum input power at minimum and maximum
EUT input operating voltage.
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Testing is limited to times when the irradiance varies by no | See above N/A
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.

5.3 AC power source See below P

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

Table 4 — AC power source requirements

Items Conditions

Voltage Nominal £2.0%

Voltage THD <2.5%

Frequency Nominal +1 Hz

Phase angle distance®

Y Three-phase case only

5.4 AC loads See below P
On the AC side of the EUT, variable resistance, Variable RLC (AC) load P
capacitance, and inductance are connected in parallel as used

loads 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.

All AC loads are rated for and adjustable to all test conditions. Meeting the requirement P
The equations for Qf are based upon an ideal parallel RLC
circuit. For this reason, non- inductive 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. Load components are
conservatively rated for the voltage and power levels expected.
Resistor power ratings are chosen so as to minimize thermally-
induced drift in Resistance values during the course of the test.

Active and reactive power is calculated (using the Complies P
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

calculating Qf.

TRF NO. IS 16169/ IEC 62116_V1.0



mailto:info@urs-labs.com
http://www.urs-labs.com/

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-8468
ULR- TC646824100003799F Page 16 of 28 Test Report No: SC24SP100687_1
IS 16169:2014 /IEC 62116:2008
Clause | Requirement + Test | Result — Remark | Verdict
6 Test for single or multi-phase inverter See below P
6.1 Test procedure See below P
The test uses an RLC load, resonant at the EUT nominal Variable RLC (AC) load P
frequency (50 Hz or 60 Hz) and matched to the EUT output used’
power.
For multi-phase EUT, the load is balanced across all Single-phase EUT N/A
phases and the switch S1 as in Figure 1 opens all phases
This test is performed with the EUT conditions as in Table 5, | See below P

where power and voltage values are given as a percent of
EUT full output rating.

a) Determine EUT test output power See appended table 6.1 P

b) Adjusting the DC input source See appended table 6.1 P

c) Turn off the EUT and open S1 See appended table 6.1 P

d) Adjust the RLC circuit to have Qf = 1.0 £0.05 See appended table 6.1 P

e) Connectthe RLC load configured in step d) to the EUT See appended table 6.1 P
by closing S2

f) Open the utility-disconnect switch S1 to initiate the test, Run-on | See appended table 6.1 P
time is recorded.

g) For test condition A, adjust the real load and only one of the See appended table 6.1 P

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.

h) For test condition B and C, adjust the only one reactive load See appended table 6.1 P
components by approximately 1.0% per test, within a total
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.
6.2 Pass/fail criteria See below P
An EUT is considered to comply with the requirements for islanding | See appended table 6.1 P

protection when each case of recorded run-on time is less than 2 s
or meets the requirements of local codes.

7 Documentation See below P
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a) Specifications of EUT. Table 8 provides an example of | Complies P
the type of information that is provided.

b) Measurement results. Table 9 provides an example of | See appended table 6.1 P

the type of information that is provided. Actual measured
values are to be recorded.

c) Block diagram of test circuit. Complies P

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

e) Any test configuration or procedure details such Complies P
as methods of achieving specified load and EUT output

conditions.

f) Any additional information required by the testing Nil N/A
laboratory's accreditation.

g) Specify the evaluation criterion from clause 6.2 Comply with the criteria P

that was utilized to determine if the product passed or
failed the test.

Annex A | Islanding as it applies to PV systems(Informative) Complies P
Al General See above Annex A P
A.2 Impact of distortion on islanding See above Annex A P
Annex B | Test for independent islanding detection device No such application N/A
(relay)(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

Sr. | Peur Reactiv | Pac Qac Run Peur | Pr Pl Pc Actual VDC | Remar

No. | (%o of | eload (% of | (% of on (W) Resistive)| (Inductive)l(Capacitivel Qf ks

EUT (% of nomin | nomina | time (W) (var) (var)
rating) | Qu) al) )] (ms)

1 100 100 0 0 80.0 6500 6500 6546 6470 1.001 425 Test A
at BL

2 66 66 0 0 90.2 4290 4340 4350 4312 0.998 272 TestB
at BL

3 33 33 0 0 66.6 2145 2220 2210 2235 1.001 118 TestC
at BL

4 100 100 -5 -5 106.1 6500 6825 6873 6470 0.977 425 Test A
at 1B

5 100 100 -5 0 99.8 6500 6786 6546 6470 0.959 425 Test A
at 1B

6 100 100 -5 5 112.3 6500 6675 6219 6470 0.950 425 Test A
atIB

7 100 100 0 -5 110.1 6500 6500 6838 6470 1.023 425 Test A
at 1B

8 100 100 0 5 113.4 6500 6500 6205 6470 0.975 425 Test A
at 1B

9 100 100 5 -5 114.5 6500 6175 6843 6470 1.078 425 Test A
atIB

10 100 100 5 0 115.6 6500 6150 6546 6470 1.058 425 Test A
at 1B

11 100 100 5 5 112.9 6500 6165 6220 6470 1.029 425 Test A
at 1B

12 100 100 -10 10 110.3 6500 6650 6291 6470 0.959 425 Test A
at 1B

13 100 100 -5 10 113.4 6500 6754 6316 6470 0.947 425 Test A
atIB
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14 100 100 0 10 99.2 6500 6521 6319 6470 0.981 425 Test A
at IB
15 100 100 10 10 87.3 6500 5835 5907 6470 1.060 425 Test A
at 1B
16 100 100 10 5 86.4 6500 5861 6241 6470 1.084 425 Test A
at IB
17 100 100 10 0 89.2 6500 5842 6546 6470 1.114 425 Test A
at 1B
18 100 100 10 -5 92.1 6500 5853 6843 6470 1.137 425 Test A
at IB
19 100 100 10 -10 94.5 6500 5825 6786 6470 1.137 425 Test A
at 1B
20 100 100 5 -10 95.6 6500 6250 6801 6470 1.061 425 Test A
at 1B
21 100 100 0 -10 97.3 6500 6500 6789 6470 1.020 425 Test A
at IB
22 100 100 -5 -10 91.8 6500 6784 6806 6470 0.978 425 Test A
at IB
23 100 100 -10 -10 92.4 6500 6665 6791 6470 0.995 425 Test A
at 1B
24 100 100 -10 -5 93.5 6500 6626 6859 6470 1.005 425 Test A
at IB
25 100 100 -10 0 96.8 6500 6597 6546 6470 0.986 425 Test A
at 1B
26 100 100 -10 5 97.8 6500 6561 6276 6470 0.971 425 Test A
at IB
27 66 66 0 -5 121.2 4290 4340 4583 4312 1.024 272 Test B
at 1B
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28 | 66 66 -4 67.8 4290 | 4340 4524 4312 | 1.018 | 272 ITBest B at
29 66 66 -3 97.4 4290 4340 4481 4312 1.013 272 T;St B at
30 | 66 66 2 66.5 4290 | 4340 4437 4312 | 1.008 | 272 ITBest B at
31 66 66 -1 66.8 4290 4340 4394 4312 1.003 272 ;I'Best B at
32 | 66 66 1 65.9 4290 | 4340 4307 4312 | 0993 | 272 ITBest B at
33 66 66 2 110 4290 4340 4263 4312 0.988 272 T;St B at
34 | 66 66 3 108 4290 | 4340 4220 4312 | 0983 | 272 ITBest B at
35 66 66 4 98.6 4290 4340 4176 4312 0.978 272 ;l'BeSt B at
36 | 66 66 5 97.6 4290 | 4340 4133 4312 | 0973 | 272 ITBest B at
37 |33 33 5 2925 | 2145 | 2220 2321 2235 | 1.026 | 118 ;I-BeSt Cat
38 |33 33 4 1121 | 2145 | 2220 2298 2235 | 1.021 | 118 | TestCat
B
39 33 33 -3 116.2 2145 2220 2276 2235 1.016 118 T;St Cat
40 33 33 -2 97.8 2145 2220 2254 2235 1.011 118 ;l'BeSt Cat
41 |33 33 -1 99.9 2145 | 2220 2232 2235 | 1.006 | 118 ITBest Cat
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42 ]33 33 0 1 100.1 2145 | 2220 2188 2235 0.996 118 | Test
C at
B

43 33 33 0 2 99.50 2145 2220 2166 2235 0.991 118 Test
Cat
B

44 |33 33 0 3 98.6 2145 | 2220 2144 2235 0.986 118 | Test
C at
B

45 |33 33 0 4 97.4 2145 | 2220 2122 2235 0.981 118 | Test
Cat
B

46 |33 33 0 5 96.1 2145 | 2220 2100 2235 0.976 118 | Test
C at
B

a. PEUT: EUT output power.
b .PAC: Active power flow at S1 in 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.
BL: balance condition, IB: imbalance condition.
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BLOCK DIAGRAM OF TEST CIRCUIT

Waveform |__
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18
|
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source (inverter) - sourca
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Figure 1: Test circuit for islanding detection function in a power conditioner (Inverter)
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SUMMARY OF TEST REPORT

TEST REPORT NO:SC24SP100686_1 DATED:04/06/2024
(Number of pages in test report: Page no. 1 to 81)

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)

3. Model(s): Lead Model:KSY-6.5KW-1P-1IMPPT
Series Models: KSY-5.8KW-1P-1MPPT, KSY-5KW-1P-1MPPT, KSY-4.6KW-1P-1MPPT,
KSY-4KW-1P-1MPPT, KSY-3.8KW-1P-1MPPT, KSY-3KW-1P-1MPPT, KSY-2.3KW-1P-1MPPT,
KSY-1.8KW-1P-1MPPT, KSY-1.2KW-1P-1MPPT

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
Page 1 ULR-TC646824100003801F
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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.

(Signatu

Page 2 ULR-TC646824100003801F
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Report No- SC24SP100686_1 Page 1 of 81
IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011

Dated : 04/06/2024

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

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

Identification Lead Model:KSY-6.5KW-1P-1MPPT Serial No.: KSY0524HS0400,
Series Models: KSY-5.8KW-1P-1MPPT, KSY-5KW-1P-1MPPT, "~ KSY0524HS0402
KSY-4.6KW-1P-1MPPT, KSY-4KW-1P-1MPPT,
KSY-3.8KW-1P-1MPPT, KSY-3KW-1P-1MPPT,
KSY-2.3KW-1P-1MPPT, KSY-1.8KW-1P-1MPPT,
KSY-1.2KW-1P-1MPPT

Receipt No.: URS/LAB/SPIV/24-25/BB6DBD33 / 24EA4FFN Date of receipt: 29/04/2024

Testing laboratory and its URS PRODUCTS AND TESTING PRIVATE LIMITED

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

L 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
—— ‘ U
n.ﬂ e}
NILESH
. BALASAHEB
PUJA KUMARI , Asst.Manager Paras Singh , General Manager
g g g ASWAR , Lab
Manager
Date: 04/06/2024 |Date: 04/06/2024 Date: 04/06/2024
TRF No. 1S 16221 (Part 2) : 2015 V1.0 ULR-TC646824100003801F
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Report No- SC24SP100686_1 Page 2 of 81
IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011
Dated : 04/06/2024

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. : SC24SPI100686_1

Date of issue : 04/06/2024

Total number of pages 81

Customer name : KSOLARE ENERGY PVT LTD

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

Address MAHARASHTRA, PIN 411046

Test specification:

Standard IS 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

‘{[( Solare

B orvewsry Fee. Lol

Model/Type reference Lead Model:KSY-6.5KW-1P-1MPPT

Series Models: KSY-5.8KW-1P-1MPPT, KSY-5KW-1P-1MPPT, KSY-4.6KW-1P-1MPPT,
KSY-4KW-1P-1MPPT, KSY-3.8KW-1P-1MPPT, KSY-3KW-1P-1MPPT, KSY-2.3KW-1P-1MPPT,
KSY-1.8KW-1P-1MPPT, KSY-1.2KW-1P-1MPPT

Max Input Voltage: 580Vdc, MPPT Voltage Range: 80-550Vdc, Max Input Current: 16A, Nominal Grid
Frequency: 50/60Hz, Max Short Circuit Current: 20A, Rated AC Power: 6500W, Rated Grid Voltage:

Ratings L/N/PE, 230Vac, Power Factor: 0.8Lead..1..0.8Lag, Max AC Output Current: 28.26A, Protective Class:
Class |, IP Standard: IP 65, Ambient Temp.: -25°C ~60°C
Other Documents submitted Please refer to Table — List of Attachments at Page No. 4
. Approved by / ]
Tested by: Authorized Signatory: Issued by:
— A ]
‘ sk
u (@
NILESH
PUJA KUMARI , Asst.Manager Paras Singh , General Manager ig\b\'IA\EQHLEaBb
Manager
Date: 04/06/2024 |Date: 04/06/2024 Date: 04/06/2024
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Testing Procedure and testing location:

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

Testing procedure:

Tested by

. PUJA KUMARI , Asst.Manager
(name + signature):

Approved by

. Paras Singh , General Manager
(name + signature):
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Table — List of Attachments
Attachment No. Attachment Description No. of pages in Attachment

Attachment Photo document 3pages (79-81)
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
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Copy of marking plate:
Copy of marking label:

Max Input Voltage | 580Vdc

MPPT Volage Range | BO-550Vdc
ﬂ;lrpu%l.rnrl 16A

Nommal Grd Freguency S0/60 Hzx

Mo ShortCmmud Cument] 204
Rated Ac Power a5 00w
Nominal GndVoitage | UNPE, 230V ac

MFG Date'Warranty | 17-03-2024

Power Factor O Slead. 1. 08Lag
M AC Quiput Cumend | 28 .26A
Protective Class Class |

(TP standard IP 65

Ambient Temp. -Z9~ +50 degree C

D 0 0

SN: KSY0524HS0402
(DA = 4 ©0 =)

Kn% ¥ |ssfﬁg§.iu é‘u EWADL,

KATRAJ, PUNE SATARA ROAD,
MAHARA SHTRA, INDIA - 411048

ww . ksoclare. com

Marking Label of Lead Model (SN:KSY0524HS0402)
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IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011
1K solare P 1so

Irlﬂ“_-r Mwa. Lisd

m-mm Selx CT

Max Input Voltage | 380Vdc

MPPT Vollage Range | B0-550Vdc
Max Input Current 16A

Nommal Grd Freguenty S0/60 Hz

Max ShortC rcuid C uvent 20A
Rated Ac P ower 85 00W
Nominal GridVoitage | LINIPE, 230V ac

MFG DateWarranty | 17-03-2024

Power Factor O.BLaad..1...0.8lag

Max AC Qulput Cumend | 28.26A

Protective Class Class |

1P standard IP &5

Ambient Temp. -Z5~ +50 degree C
N: KSY0524HS0400

( A= A ©OE)

NERGY PVT.LTD.
Sl 82, IEEEI?3!&I%&E§IADL

HATRAJ, PUNE SATARA ROAD,
MAHARA SHTRA, INDIA - 471048

I www . ksoclare.com I

Marking Label of Lead Model (SN:KSY0524HS0400)
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1K solare 7@ 150

lllﬂ:\l Wi, el

m-smn-mr SelxCT

Max Input Voltage

S80vVdc

MPPT YoRage R ange

80-550Vdc

Max Input Current

16A

Yommal Gnd Freguency

50/60 Hz

M ShoriC rewd Curent)

204

'Rated Ac P ower

SBaw

Nominal GndV oltage

LINIPE, 230V ac

MFG DateWarranty

17-03-2024

Power Factor

O 8lead..1..0.8lag

Max AC Output Cument

25.2A

Protective Class

Class |

IP standard

IP &35

Ambient Temp.

25~ +50 degree C

LTG0

N: KSY0324HS0096

(Mw—-—

A ©DE)

ENER
H: Ao.m, IIHA 10 3HAI&ADEIHDI

HATRAJ, PUNE SATARA ROAD,
MAHARA SHTRA, INDIA - 411048

wwww . ksclare.com

Marking Label of Series Model
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“i[{slnlare Iso

Emewmy Mwi, Liad

ESY-SEW-1 P-IMPPT Selz CT

Max Input Voltage | S80Vdc

MPPT VoHage Range | 80-550Vdc
Max Input Current 16A

Nommal Gnd Frequency S50/60 Hz
Max ShordCrcoil Cuvent] 294
RatedAc P ower 2

S00MOW
Nominal GndVoitage | UNIPE, 230V ac
MFG Date'Warranty | 17-03-2024

Power Factor O.8lead.. 1. . 0.8lag
[Mx AC Output Cument | 21.7 A
Protective Class Class |
IP standard IP &5

Ambient Temp. [Z5~ 50 degree C

N: KSY0324HS0095
(J.- T A ® S =

KSOLARE ENERGY PVT.LTD.
SRNO R FISSANOIMANGADEWADI,
KATRAJ, PUNE SATARA ROAD,
MAHARA SHTRA, INDIA - 411048

www. . kasclare.com

Marking Label of Series Model
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"ﬁ(ﬁularu Igﬂ

Ensrapgy i, Lisl

L.E"---i_ﬁh"\". eanveer Sela Gl

Max Input Voltage | 380Wdc

MPPFT VoHage B ange 80-550Wdc
Max Input Current 164

Nomimal Grid Freguency el Hz

Max Shord C incai C uvent 204

Rate d Ac Power 45 00W
Momanal Gnd v odtage | LINPE, 238V ac

MFG DateWarmanty | 17-03-2024

Power Factor GBlLead 1. .k Elag

Max AC Owipad Cumend | 20080
Frotective Class Class |
IPF standard IP &5

Ambient Temp. -Z5~ +50 degree T

N: KSYD324HS0094
(E AT A OO )

KSOLARE EMERGY PWT.LTOL
SEND B2, BISSA NO IMANGADENADY,

HATRA, PUNE SATARA ROATY,
RS HA RS SHTRA, TR - 477045

wrw  Esolaoe  Com

Marking Label of Series Model
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| “ﬂ{Snlaru S . od

E nswpgy on. Lial

jsc-rrO-

Ksy 4KwW 1P 1nppT Sela 611
Max Input Yoltage | SB0Wdc

MPFT WoHage R ange BO-5530WVdc
Max Input Current 164

Nommal Grid Fregaency HUER Hz
Nax ShoriCocod Curend]  20A

Rated Ac Power 4000w

Nomanal znd vV oltage | LINIPE, 230V ac

MFG DateWaranty | 17-03-2024

Power Factor GBlead. .1, .. hBLag

Mag AC Owged Comend |17 .3 A
Protective Class Class |
IP standard IP &5

Ambient Temp. -da~ +oll degree L

SN: KSY0324HS0083

KSOLARE EMERGY PVT.LTD.
SRNO. R, EISSANOLMANGADEWADIL,
HRATRAN, PUNE SATARS ROST,

M HARS SHTRA, TMOLA - 4771048

wew . Ek=molar=_Ccom

Marking Label of Series Model
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‘n(smara ‘-H

B vy wi, Ll

mmmr Sel= CT1

Max Input Voltage | 580Vdc
MPPT ‘ioh:gr ) amge 80-550Vdc
Max Input Current 16A
Nomimal Grid Freguency >0i60 Hz
Max ShoriC rcuit C urent 20A

Rated Ac Power BOW
Romenal GndVoliage | URIPE, 230V ac

MFG DateWarranty | 17-03-2024

Power Factor O.Blead ..1...0.8Lag
Max AC Output Cumend | 16.5A
Protective Class Class |

IP standard IP 65

Ambient Temp, o l2> S0 degree T

QULLLE I G T

SN: KSY0324HS0092

(DA = A ©@O©F )
KSOLARE ENERGY PVT.LTD
SRNO G FISSANO IMANGADEWADL.
HKATRAJ, PUNE SATARA ROAD,
MAHARA SHTRA, INDLA - 41170488
www. . ksoclare.com

Marking Label of Series Model

UL R-TC646824100003801F
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‘ﬂ(smﬂre

] rl-ﬂ-n;\- wu. el

mmmr Selz €T

Max Input Voltage | 3580Vdc
MFPT Volage R ange 80-550Vdc
Max Input Current 16A
Nommal Grid Freguency S0/60 Hz
Mz ShoriC ot C urent 20A
Rated Ac Power oW
NominalGndVoitage | URIPE, 230V ac

MFG Date'Warranty | 17-03-2024

Power Factor O.BLead ..1...0.8lag
Max AC Quiput Cumend | 13A

a Class |
IP standard IP 65

Ambient Temp. -25~ +50 degree C

N: KSY0324HS0091
(r-ru AT A O©ODE)

SE 82, lliilngiﬂhl(l;AFElADl

KATRAJ, PUNE SATARA ROAD,
MAHARA SHTRA, INDIA - 211048

www ksclare . com

Marking Label of Series Model

TRF No. 1S 16221 (Part 2) : 2015 V1.0
Discipline-Electronics Testing

ULR-TC646824100003801F
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

Report No- SC24SP100686_1

IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011
Dated : 04/06/2024

Page 13 of 81

{Ksmam Cm‘

Energy Pwi, Ll

mmmr Selx €T

Max Input Voltage | S80Vdc

[MFPT VoRage & ange -550Vdc
Max Input Current 16A

Nommal Grd Freguency S0/60 Hz

Ma ShortC meol Curent]l 204
Rated Ac Power 00W
Nominal GndV oitage | UNIPE, 230V ac
MFG Date'Warranty | 17-03-2024

Power Factor 0.8Lead...1...0.8Lag
MarAC Quiput Cument | 10A

Pr ive Cla Class |
IP standard IP &5

-25~ +60 degree C

({Ambient Temp,
I K0 N

SN: KSY0324HS0090

(To=a00m)

KSOLARE ENERGY PVT.LTD.
SRNO G EISANOIMANGADERADI,
KATRAJ, PUNE SATARA ROAD,
MAHARA SHTRA, INDIA - 411048

wirw . ksolare . cam

Marking Label of Series Model
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4K solare A9 1So

¥ n-urru'v. FEwr, L, i

m-lmmr Selax €1
Max Input Voltage | S80Vdc

[MPPT Volage Range | 80- Vdc
Max Input Current 16A

Nommal Gnd Frecuency S0/60 Hz

[Max ShoeiC reuit Cument] 204

Rated Ac Power 1200w

Nominal Gndvoitage | UNIPE, 230V ac |

MFG Date'Warranty | 17-03-2024

Power Factor O.8lead..1..0.8lag

M AC Output Cument | 7.8A
| Protective Class Class |
IP standard IP 65

[Ambient Temp. -25~ +5U degree C

UG TN

N: KSY0524HS0402
(z A= A ©ODE)

K E ENERGY PVT.LTD.
SRENO.G, EISSA RO 1IA!3‘M EWADI,
KATRAJ, PUNE SATARA ROAD,
MAHARA SHTRA, INDIA - 411046

www_ ksolare . com

Marking Label of Series Model
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e

"‘n{Snlara

'Mﬂ‘r Pwu, Ll

m-lmrr-mr Selx CT

Max Input Voltage | S80Vdc

MPPT Yoltage R ange B80-550Vdc
Max Input Current 16A

Nomnal Grid Freguency 0,60 Hz

Max ShortC meut Curent] 204

Rated Ac P ower 1200W

Nomenal GndVoltage | LIN/PE, 230V ac
MFG DeteWarranty | 17-03-2024
Mr Factor G.8Lead...1..0.8lag
MaxAC Oulpul Cument | 5 2A

Protective Class Class |

IP standard IP 65
Ambient T em 29~ +B0 degree C
SN: KSY0524HS0402

0 A =T A ©& @ =
KSOLARE ENERGY PWT.LTD.
SENO R EISSANO IMANGADEWADI,

KATRAJ. PUNE SATARA ROAD,
MAHARA SHTRA, INDIA - 411048

www . ksclare . com

Marking Label of Series Model
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Test item particulars

["I movable ["] hand-held
Equipment mobility ] stationary vl fixed

] transportable = for_building_in

["] pluggable equipment [ direct plug in
Connection to the mains vl permanent connection

[“Ifor_building_in

Enviromental category [ outdoor [ indoor unconditional [ indoor conditional

[Tovci1Clove

Over voltage category (OVC) mains v ove i Flove v

[Clovc 1v ove i

Over voltage category (PV) Flove I ove v

Mains supply tolerance (%) -90 / +110 %

Tested for power systems Yes

IT testing, phase-phase voltage (V) N/A

Class of equipment [v| Class | [l class Il [”] Class 11l [”] Not classified
Mass of equipment (kg) 8.8Kg (Approx)

Pollution degree (PD) [lpp1llPD 2 PD 3

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)

TRF No. 1S 16221 (Part 2) : 2015 V1.0 ULR-TC646824100003801F
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Testing:
Date of receipt of test item: 29/04/2024
Date(s) of performance of tests: 29/04/2024 to 04/06/2024

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.

ULR-TC646824100003801F
Discipline-Electronics Testing Group-Power supplies & stabilizers
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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

Input rating: Max Input Voltage: 580Vdc, MPPT Voltage Range: 80-550Vdc, Max Input Current: 16A, Nominal Grid Frequency:
50/60Hz, Max Short Circuit Current: 20A, Rated AC Power: 6500W, Rated Grid Voltage: L/N/PE, 230Vac, Power Factor:
0.8Lead..1..0.8Lag, Max AC Output Current: 28.26A, Protective Class: Class |, IP Standard: IP 65, Ambient Temp.: -25°C
~60°C

TRF No. 1S 16221 (Part 2) : 2015 V1.0 ULR-TC646824100003801F
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4 General testing requirements See below P
Test carried out under reference test conditions
4.1 /RD General and under both normal & single fault P
conditions.
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
0 H .
4.2.2.1/RD Environmental conditions more than 75% Air pressure: 75kP&.1 to 106kPa P
No frost, dew, percolating water, rain, solar
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
4.2.2.3/RD Position of equipment with the manufacturer’s instructions P
422 4/RD A CCESSOiES No accessories or operator Interchangeable N/A
parts used.
4.2.2.5/RD Covers and removable parts No covers and removable parts N/A
. ] ) . a) L/N/PE, 230Va.c. b) 50/60Hz c) Not
4.2.2.6/RD Mam; su_pply 9 Voltage: b) Freq_uerTcy. ) Polarity: d) pluggable equipment type A d) Earthed supply [P
Earthing: €) Over-current Protection:
system used €) 45A
4.2.2.7/RD Supply ports other than the mains See below P
Photovoltaic supply sources @) Open circuit voltage: b) PV array simulator used with suitable
4.2.2.7.1/RD o S P
Short-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 mgm mum 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
4.2.2.10/RD Controls No mains selection devices and No N/A
combinations of settings devices
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
. Tests of equipment rated for uf@( i p
4.3.2/RD Maximum temperatures temperatures up to 60°C \Li\ 'S P
4.3.2./RD General See appended table 4.3 o/ [P
ULR-TC646824100003801F
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4.3.2.2/RD Touch temperatures See appended table 4.3 P
4.3.2.3/RD 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
4.4.2.2IRD Duration of tests Considered P
4.4.3/RD Pasg/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
4.4.3.3/RD 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
4.4.4.2 |IRD Equipment or parts for short-term or intermittent operation | For continuous operation N/A
4.443/RD Motors See appended table 4.4.4 P
4.4.4.4/RD Transformer short circuit tests See appended table 4.4.4 P
4.4.45/RD Output short circuit See appended table 4.4.4 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
4.4.4.7/RD Output overload See appended table 4.4.4 P
4.4.4.8/[RD Cooling system failure See appended table 4.4.4 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 4.4.4 P
4.4.4.15 Fault-tolerance of protection for grid-interactive inverters See below P

Fault-tolerance of residual current monitoring according to
444151 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 a fault 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 4\5 & TES)J P

. ) [4
1ot ecomet ey SELETGR Ol OO N e care 444151 (3 @S 2P
ot recomnect after ay seuerceof e M0 o pedaeadatss Ny O [P
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- not re-connect after any sequence of removing and
reconnecting both PV and AC power See above clause 4.4.4.15.1 P
b). - The inverter continues to operate Inverter ceases to operate N/A
- the reg dual current mqmtormg system operates properly See above clause 4.4.4.15.1 N/A
under single fault condition
- Indicates a fault in accordance with 13.9 See above clause 4.4.4.15.1 N/A
C). - The inverter COI’.I'[I nyes to op'erate' regardless of loss of Inverter ceases to operate N/A
residual current monitoring functionality
- not recqnnect after any sequence of removing and See above clause 4.4.4.15.1 N/A
reconnecting PV power
- not recqnnect after any sequence of removing and See above clause 4.4.4.15.1 N/A
reconnecting AC power
- hot recgnnect after any sequence of removing and See above clause 4.4.4.15.1 N/A
reconnecting both PV and AC power
- Indicates a fault 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! ded for automatic dI'SCOHI’leCtIOI‘l of a See below p
grid-interactive inverter from the mains shall:
- disconnect all grounded current-carrying conductors from | Disconnected all 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 a single fault applied to the disconnection
-means-or to ar?y other Iocatl.on |-n the.lnv-erter, at least basic Basic insulation is maintained between PV
insulation or simple separation is maintained between the PV ) P
. . . ) array and mains
array and the mains when the disconnecting meansis
intended to be in the open state.
Design of insulation or separation complies with
4441522 requirements of 7.3.7 of Part 1. report here Part 1 comment |Complies P
and verdict
For non-isolated inverter, automatic checking of the isolation | The inverter automatic checking of the isolation
4441523 . . . . P
provided by a disconnect means after single fault. after single fault occurred
If the check fail: - any still-functional disconnection means Complies P
shall be left in the open position P
- at least basic or simple separation shall be maintained Basic insulation is maintained between PV
between the PV input and the mains array and mains
- the inverter shall not start operation Complies Ac: &TEs N P
the inverter shall indicate afault in accordance with 13.9 The screen shows error mform@p/ \\ \ P
A stand-alone inverter with atransfer switch to transfer AC k
. n.. ¢
44.4.16 loads from the mains or other AC bypass source to the Not a stand-alone inverter "p(;\ \»;" N/A
inverter output: 7% S
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- shall continue to operate normally See above clause no. 4.4.4.16 N/A
;ii':_;ﬁ;gf::;?'s'( of fire as the result of an See above clause no. 4.4.4.16 N/A
shall not present arisk of shock as the result of an See above dlalse no. 4.4.4.16 N/A
out-of -phase transfer
- for an inverter employing a bypass switch having a control
preventing switching, the test is to 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
4.4.4.17 result from blanketing the inverter Thistest is not required | See appended table 4.4.4.17 P
for inverters restricted to use only in closed electrical
operating aress.
o o e o B o i 4.1 .
4.5/RD Humidity preconditioning See below P
45.1/RD General Considered P
45.2/RD Conditions HumiQity: 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 17mV P
4.6.2/RD Backfeed tests under single-fault conditions Input side: Positive to negative 22mV P
4.6.3/RD Compliance with backfeed tests No hazards present after 15s P
4.7 Electrical ratings tests 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 Measuremept requirements for AC output ports for Not a standalone inverter N/A
standalone 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
4742 more);han 110 % ofF;he rate(z‘jg nominal voltage with the See above dlauseno. 4.7.4 N/A
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.
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Load step response of the output voltage at nominal DC
input The AC output voltage shall not be less than 85 % or

Ara4 more than 110 % of the rated nominal voltage for more than See above clauseno. 4.7.4 NIA
1,5 s after application or removal of aresistive load
Steady state output frequency The steady-state AC output

4745 frequency shall not vary from the nominal value by more See above clause no. 4.7.4 N/A
than +4 % or —6 %.

475 Stand-alone inverter output voltage waveform Not a standalone inverter N/A

4.75.1 General 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
4752 (THD) not exceeding of 10 % and no individual harmonic at See above clause no. 4.7.5 NIA

alevel exceeding 6 %.
4753 Non-sinusoidal output waveform requirements Not a standalone inverter N/A
47531 General 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
47533 exceed 10 V/pus measured between the points at which the  |See above clause no. 4.7.5.3 N/A
waveform 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 a known dedicated |oad, the following requirements See above clause no. 4.7.5.3 N/A
may be used as an alternative to the waveform requirements
in4.75.2t04.7.5.3.

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

The inverter shall be marked with symbols 9 and 15 of Table See above dlause no. 4.7.5.3 —‘p& . ' N/A
C.1of Part 1.

4.75.3.2 See above clause no. 4.7.5.3 N/A

4.75.3.4 See above clause no. 4.7.5.3 N/A

4.75.4 See above clause no. 4.7.5.3 N/A

N/A
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The installation instructions provided with the inverter shall
include the information in 5.2.2.13 See above clause no. 4.7.5.3 N/A
4.8 Additional tests for grid-interactive inverters See below P
481 Genera_l 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 4.8.2 p
ungrounded arrays
Inverter shall have meansto measure DC insulation
resistance from PV input (array) to ground before starting Complies P
operation
Or Inverter shall be provided with instruction in accordance Thg Inverter can mgasure DC insulation
With 5.3.2.11. resi sftancefrorp PV input array to ground before|N/A
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!ated myertersshall md@agte 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 The EUT is non-isolated inverter N/A
value
Non-isolated inverters, or inverters with isolation not
complying with the leakage current limitsin the minimum | See below P
inverter isolation requirements in Table 30:
- shall indicate a fault in accordance with 13.9 The screen shows fault information P
- shall not connect to the mains Not connect to the mains P
4822 Arra)_/ insulation resistance detection for inverters for Not afunctionally grounded array N/A
functionally grounded arrays ZS & TESY
a-1) The value of the total resistance, including the Y &
intentional resistance for array functional grounding, the
expected insul ation resistance of the array to ground, and the | See above clause no. 4.8.2.2 N/A
resistance of any other networks connected to ground (for
example measurement networks) must not be lower than R =
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(VMAX PV/30 mA) ohms.
-2) The installation instruction: | incl th
1fc)3rmaet}ionaraelqiti ro od inSt5.L:J’:.:t2.(iZS. shall include the See above clause no. 4.8.2.2 N/A
b-1) As an alternative to a), or if aresistor value lower than
in a) is used, the inverter shall incorporate meansto detect,
during operation, if the total current through the resistor and
any nitwporks (for example measurement r?etworks) in See above clauseno. 4.8.2.2 N/A
parallel with it, exceeds the residual current values and times
in Table 31
-2) Inv | either disconnect the resistor or limit th
:u r)rentertt)f/r j:ilere':ngaizc.o.. eCt .t. .e e He See above clause no. 4.8.2.2 N/A
b-3) If theinverter is anon-isolated inverter, or hasisolation
not complying with the | rrent limitsin th
m?n::r(;urz )i/nvgerter isolZIiﬁk?gqeu(i:rueme;nts in 'I?able 3eO, it shall See above clauseno. 4.8.2.2 N/A
also disconnect from the mains.
¢) The inverter shall have means to measure the DC
insulation resistance from the PV input to ground before See above clause no. 4.8.2.2 N/A
starting operation, in accordance with 4.8.2.1.
483 Array residual current detection See below P
4831 General General Complies P
4832 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 protectionin 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
selectionin Part 1.
- The RCD provided integral to the inverter, or See above clause no. 4.8.3.4 N/A
- The RDC provided by the installer 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 functions whenever the Theresidual current measured b [ art
inverter is connected to the mains with the automatic up \\,0 S% P
disconnection means closed. S @%
The residual current monitoring means shall measure the Complies \%L‘;}W i
total (both a.c. and d.c. components) RMS current VO - oY
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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 P
changes in residual current, or both, according to the
following limits:
a) Continuous residual current: The inverter shall disconnect
within 0,3 sand indicate a fault in accordance with 13.9 if | See appended table 4.8.3.5 P
the continuous residual current exceeds:
- maxi mum 300 mA for inverters with continuous ouput Complies N/A
power rating <30kV;
- maximum 10 mA per kVA of rated continuous output
power for inverters with continuous output power rating > 30/ <30kVA N/A
kVA.
The inverter may attempt to re-connect if the array insulation .
resistance meetiythe Iimri)t in4.8.2. i Complies P
b) Sudden changes in residual current: The inverter shall
disconnect from the mains within the time specified in Table |See appended table 4.8.3.5 P
31
The inverter indicates afault in accordance with 13.9, if a
sudden increase in the RMSresidual current is detected See appended table 4.8.3.5 P
exceeding the value in the table
The inverter may attempt to re-connect if the array insulation .
resistance meetzythe IimFi)t in4.8.2. i 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
48353 the time limit indicated in for each row (30mA, 60mA See appended table 4.8.3.5.3 P
and150mA) of Table 31.
4.8.3.6 Systems located in closed electrical operating areas grg;located In the closed electrical operating N/A
The protection against shock hazard is not required if the
installation information provided with the inverter indicates
therestriction for usein aclosed electrical operating area, See above clauseno. 4.8.3.6 N/A
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 m N/A
accordance with 5.3.2.7. Sy
The inverter shall be marked asin 5.2.2.6. See above clause no. 4.8.3.6 ?: ( @)/:) N/A
5 MARKING AND DOCUMENTATION See below NNV
See below w P
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51 Marking See below P
5.1.1/RD Genera |Generd See below P
Equipment shall bear markings as specified in 5.1 and 5.2 The marking plateis on the outer surface of P
enclosure
Graphic symbols may be used and shall be in accordance All used graphical symbols are in accordance P
with Annex C or IEC 60417 as applicable with annex C
pGr:)a\ﬁr:;gdsmﬁchsempg:Ebe 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 t.est. Thelabel was rubbed with cl F)th
shall remain clear and legible under conditions of NORMAL soaked W!th water for 30 sec. ""T‘d then again for
USE and resist the effects of cleaning agents specified by the 30. sec with the cloth soaked ywth petroleum 1P
spirit. After the test, the markings are clearly
manufacturer legible There was neither loose nor curling on
the edge of the label.
5.1.3/RD Identification See below P
\':’v?t?] :eqw pment shall, as a minimum, be permanently marked See below p
a) the name or trade mark of the manufacturer or supplier ‘K sn'are P
Trademark =*  Foermy Py bad
marked on the label
b) model number, name or other means to identify the Model no.: KSY-6.5KW-1P-1MPPT marked on P
equipment the label
¢) aserial number, code or other marking allowing
identification of manufacturing location and the Serial no.: KSY 0524HS0400, KSY 0524HS0402 P
manufacturing batch or date within athree month time marked on the label
period.
514 Equipment ratings See below P
PV input ratings: See below P
- Vmax PV (absolute maximum) (d.c. V) 580Vvdc P
- Isc PV (absolute maximum) (d.c. A) 20A P
a.c. output ratings: See below P
- Voltage (nominal or range) (a.c. V) 230Vac & TEo P
- Current (maximum continuous) (a.c. A) 28.26A Q, \ P
- Frequency (nominal or range) (Hz) 50Hz/60Hz [g m ] P
- Power (maximum continuous) (W or VA) 6500W ““’ \ W / P
- Power factor range 0.8Lead..1..0.8Lag <7 g
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a.c input ratings: No ac input used P
- Voltage (nominal or range) (a.c. V) No ac input used N/A
- Current (maximum continuous) (a.c. A) No ac input used N/A
- Frequency (nominal or range) (Hz) No ac input used N/A
d.c. output ratings: No dc output used N/A
- Voltage (nominal or range) (d.c. V) No dc output used N/A
- Current (maximum continuous) (d.c. A) No dc output used N/A
Protective class (I or Il 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 Fuse identification 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 |See above N/A
be indicated
For fuses not located in operator access areas and for
soldered-in fuses located in operator access areas, 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 Tgrml nals_, _conngctors,_controls, and m_dlcators, Symbol 9 are marked on the EUT and user
and their various positions, including any connections for . . :
coolant fluids such as water and drainage. The symbolsin manual .I ndicate the installation and safety of |P

. o connection of connector, control and indicator
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 awarning 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 from the |The EUT is not intended to co N/A
factory. The marking is allowed to be in the form of a paper |voltage and there is no voltag
tag or any other nonpermanent material. \%, p
A unit with d.c. terminals shall be plainly marked indicating Ny
. . . See below * P
the polarity of the connections, with:
ULR-TC646824100003801F
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The“+" and “-" marking were provided

- the sign “+* for positive and “-,, for negative; or adjacent to the DC input terminals P
- apictorial representation illustrating the proper polarity
where the correct polarity can be unambiguously determined |No pictoria representation illustration used N/A
from the representation
5.1.6.1/RD Protective Conductor Terminals See below P
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 P
The on and off-positions of switches and circuits breakers
shall be clearly marked. If a push-button switch is used as No such switches used N/A

the power switch, symbols 10 and 16 of Annex C may be
used to 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 11 Equipment Class | equipment N/A
Equipment using Class || protective means throughout shall
be marked with symbol 12 of Annex C. Equipment which is
only 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 above cl. 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 partsin the wiring compartment,

there shall be amarking, visible beside the terminal before | ~°P'® P
connection, of either:
a) the minimum temperature Rating and size of the cable to See below b) A

be connected to the TERMINALS; or
b) a marking to warn the installer to consult the installation

instruction. Symbol 9 of Table D-1 is an acceptable marking Symbol § marked on label TR P
5.2 Warning markings See below /::.QW P
5.2.1/RD Visibility and legibility requirements for warning markings |Warning markings are be Visi bf@ bﬂlu\ P
\c;\_/arnl ng mark|fng|]|s sha.ll be legible, and shall have minimum See below %\ / y P
imensions as follows: .
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- Printed symbols shall be at least 2,75 mm high Complies P
- Printed text characters shall be at least 1.5 mm high and Complies P
shall 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
If it is necessary to refer to the instruction manual to preserve . . .
. . . The manual provide necessary information for
the protection afforded by the equipment, the equipment shall the warming marking P
be marked with symbol 9 of Annex C
mbol 9 of Annex C is not required to be used adjacent to . .
ssyymbols that are explained in ?ﬂe manual J 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 |See abovecl. no. 5.2.2.1 N/A
to the 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 .
specified in 4.3.2 shall be marked with symbol 14 of Annex | 1€ YMPol 14-of Annex C providedonthe
: warning label
C 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 SERVICE PERSONNZyL, or 9 y See abovecl. 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 OP?ESRyATOR access topHAZA RDS Seeabovecl. no. 5.2.2.3 NIA
internal to the equipment
5.2.2.4/RD Stored energy See below
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 “ 5
capacitors to safe voltage and energy levels shall accompany |provided on the label
the symbol.
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5.2.2.5/RD Motor guarding No such devices N/A

Where required by 8.2 a marking shall be provided where it
isvisible to service personnel before removal of aguard,
warning of the hazard and giving instructions for safe See above N/A
servicing (for example disconnection of the source before
removing the guard).

5226 Inverters for closed electrical operating areas Not located in closed electrical operating area |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
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
ﬁ;faer (r:irked to warn the operator of the sonic pressure See above dl. no. 5.2.3 N/A

b) be provided with installation instructions that specify how
the installer can ensure that the sound pressure level from
equipment at its point of use after installation, will not reach

avalue, which could cause a hazard. These instructions shall User manual provided that noise

N/A

include the measured sound pressure level, and shall identify emission<30dBA
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 See abovecl. no. 5.2.4 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 access |See abovecl. no. 5.2.4 N/A
to 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 Provided on the

symbol 15 of Annex C. See also 5.3.2 for information to be marking plate P
provided in the installation manual. gp
53 Documentation See below P
53.1/RD Generdl 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
documentation shall include the items required in 5.3.2
through 5.3.4, and the following:
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a) explanations of equipment makings, including symbols See above dl. no. 5.3.1 P
used
b) location and function of terminals and controls See abovecl. no. 5.3.1 P
c) al ratings or specifications that are necessary to safely
install and operate the PCE, including the following See above dl. no. 5.3.1 P

environmental ratings along with an explanation of their
meaning and any resulting installation requirements:

—ENVIRONMENTAL CATEGORY as per 6.1 Outdoor used
—WET LOCATIONS classification fort he intended external

environment as per 6.1 ves
—POLLUTION DEGREE classification for the intended
external environment as per 6.2 PD3 P
hh — INGRESS PROTECTION rating as per 6.3 I P65 P
— Ambient temperature and relative humidity ratings (-)30°C-(+)60°C, (0%-100%) P
—MAXIMUM altitude rating 2000m P
— OVERVOLTAGE CATEGORY assigned to each input and
output port as per 7.3.7.1.2, accompanied by guidance . .
regzrdi[;g howpto ensure that the inF;tdIatior?gomplieswith PV side (OVClI), AC side (OV i) P
the required overvoltage categories,
d) awarning that when the photovoltaic array is exposed to .
Ii)ght, it supglies ad.c. voItaZe to the PCE Y P Considered P
531 1RD L anguage Instr.uctions related to safety provided in P
english.
Instructions related to safety shall be in alanguage that is
acceptable in the country where the equipment is to 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 is to 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 Pel ow 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 above cl. no. 5.3.2
arise during installation or commissioning of the equipment.
The information provided shall include:

a) assembly, location, and mounting requirements: See abovecl. no. 5.3.2
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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

protection needed, including instructions that the installation
position shall not prevent access to the disconnection means,

See abovecl. no. 5.3.2

¢) 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

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 special service

N/A

g) 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 valveregulated batteriesis located, to prevent the

accumulation of hazardous gases;

No battery used

N/A

i) tightening torque to be applied to wiring terminals;

Provided

j) values 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

I) 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, the installation instructions shall
include the following or equivalent wording:

RCD isbuildinthe EUT

“This product can cause a d.c. current in the external
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 allowed on the supply
side of this product.”

See above

N/A
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o) for PCE. intended to charge batteries, the battery nominal No battery used N/A
voltage rating, size, and type
p) PV array configuration information, such as ratings,
whether the array is to be grounded or floating, any external |Information given in user manual P
protection devices needed, etc.
Ratings : Subclause 5.3.2 of Part 1 requires the
documentation to include ratings information for each input

5321 and output. For inverters this information shall be as in Table| See below P
33 below. Only those ratings that are applicable based on the
type of inverter are required.
PV input quantities: See below P
- Vmax PV (absolute maximum) (d.c. V) 580Vdc P
- PV input operating voltage range (d.c. V) 80-550Vdc P
- Maximum operating PV input current (d.c. A) 16A P
- Isc PV (absolute maximum) (d.c. A) 20A P
- Isc PV (absolute maximum) (d.c. A) 20A 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) 230Vac P
- Current (maximum continuous) (a.c. A) 28.26A P
- Current (inrush) (a.c. A, peak and duration) 296 A @1.24 ms P
- Frequency (nominal or range) (Hz) 50/60Hz P
- Power (maximum continuous) (W or VA) 6500W P
- Power factor range 0.8Lead..1..0.8Lag P
- Maximum output fault current (a.c. A, peak and duration or 45A @ 0.13ms P
RMS)
- Maximum output overcurrent protection (a.c. A) 45A P
a.c. input quantities: No a.c input 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 (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 @’\;—E{Q}/{} N/A
d.c. output quantities: No d.c output ( 8 ( ‘wmﬁ\\ TU\ N/A
- Voltage (nominal or range) (d.c. V) See above \\%\\WX&/ N/A
- Nominal battery voltage (d.c. V) See above K/} “;/W N/A
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- Current (maximum continuous) (d.c. A) See above N/A
Protective class (I or Il or I11) Class| P
Ingress protection (IP) rating per part 1 P65 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. Only the factory

limits of the ranges of adjustability shall be provided in the default values N/A
documentation for the PCE or in other format such ason a
website. Provided solution:
The setting of field adjustable setpoints shall be accessible See ahove N/A
from the PCE

5.3.2.3 Transformers and isolation Transformerless EUT N/A

whether an internal isolation transformer is provided, and if
so0, what level of insulation (functional, basic, reinforced, or
double) is provided by that transformer. The instructions
shall also indicate what the resulting installation requirements See above cl. no. 5.3.2.3 N/A
are regarding such things as earthing or not earthing the
array, providing external residual current detection devices,
etc

An inverter shall be provided with information to the

installer regarding: See abovecl. no. 5.3.2.3 N/A

- providing of internal isolation transformer See abovecl. no. 5.3.2.3 N/A

- the level of insulation (functional, basic, reinforced, or See above dl. no. 5.3.2.3 N/A

double)

The mst.ructlons. shall also indicate yvhat the resulting See above dl. no. 5.3.2.3 N/A

installation requirements are regarding:

- 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 less EUT N/A

An inverter that requires an external isolation transformer not

provided with the unit, shall be provided with instructions

that specify, and for the external isolation transformer with Seeaboved. no. 5324 N/A

which it isintended to be used:

- the configuration type See abovecl. no. 5.3.24 7o & TEax.  |N/A

. . () 7
- electrical ratings See abovecl. no. 5.3.2.4 /»:3\’ m%\ N/A
- environmental ratings See abovecl. no. 5.3.2.4 (E ( S g] N/A
. . oo\, \ ~

5.3.25 PV modules for non-isolated inverters See below N J / P
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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 array maximum system voltage then the instructions |AC mains voltage not more than PV array

shall require PV modules that have a maximum system maximum system voltage NIA
voltage rating based upon the AC mains voltage.
5326 Non-sinusoidal output waveform information Grid connected inverter N/A
Theinstruction manual for a stand-alone inverter not
complying with 4.7.5.2 shall include a warning that: Seeabovecl. no. 5.3.2.6 NIA
- the waveform is not sinusoidal, See abovecl. no. 5.3.2.6 N/A
- some loads may experience increased heating, See abovecl. no. 5.3.2.6 N/A
- the user should consult the manufacturers of the intended
load equipment before operating that load with the inverter Seeabovecl. no. 5.3.2.6 N/A
The myerter manufacturer shall provide information See above dl. no. 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 See above ol 1. 5.3.2.6 N/A
loads
The inverter manufacturer shall specify for the waveforms as
determined by the testing in 4.7.5.3.2 through 4.7.5.3.4. See aboved. no. 5326 N/A
- 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 l;l:;located 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

- indicating which forms of shock hazard protection are and

are not provided integral to the inverter (for example the

RCD, isolation transformer complying with the 30 mA touch |See above cl. no. 5.3.2.7 N/A

current limit, or residual current monitoring for sudden

changes)

5328 Stand-alone inverter output circuit bonding Grid connected inverter A{ &TEs > |N/A
5’ 4

X ; . S
Wher_e required by 7.3.10, .the documentation for an inverter See above dl. no. 5.3.2.8 8 G:u N/A
shall include the following: O SH) 2

- if output circuit bonding is required but is not provided \ o:p;\%w
integral to the inverter, the required means shall be described |See above cl. no. 5.3.2.8 7 % 7 INIA
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in the installation instructions, including which conductor is
to be bonded and the required current carrying capability or
cross-section of the bonding means;

- if the output circuit isintended to be floating, the
documentation for the inverter shall indicate that the output |See abovecl. no. 5.3.2.8 N/A
isfloating.
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
inverter, as allowed by 4.8.3.4, the installation instructions
shall state the need for the RCD,.

and shall specify itsrating, type, and required circuit location| The RCD protection isintegrated with inverter |N/A
5.3.2.10 Remote indication of faults See below P

The installation 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

External array insulation resistance measurement and
response

Theinstalation instructions for an inverter for use with
ungrounded arrays that does not incorporate all the aspects of| EUT incorporates array insulation resistance
the insulation resi stance 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 above cl. no. 5.3.2.11 N/A
provided, and

- an instruction to consult local regulations to determine if
any additional functions are required or not;

- for non-isolated inverters: an explanation of what external
equipment must be provided in the system, and

- what the setpoints and response implemented by that
equipment must be, and:

- how that equipment is to be interfaced with the rest of the
system.

53.212 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 al of the following:
a) the value of the total resistance between the PV circuit and
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 design of the PV functional grounding in the inverter was

The RCD protection is integrated with inverter [N/A

53211 Clause 4.8.2.1 complies N/A

N/A

See abovecl. no. 5.3.2.11 N/A

See abovecl. no. 5.3.2.11 N/A

See abovecl. no. 5.3.2.11 N/A

See abovecl. no. 5.3.2.11 N/A

See abovecl. no. 5.3.2.12 N/A

See abovecl. no. 5.3.2.12 N/A

See abovecl. no. 5.3.2.12 N/A
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based on e e e e
¢) the minimum value of the total resistance R = VMAX
PV/30 mA that the system must meet, with an explanation of See above dl. no. 5.3.2.12 N/A
how to calculate the total
d).a.warnl ng .that there |s.a risk of shock hazard if the total See above dl. no. 5.3.2.12 N/A
minimum resistance requirement I1s not met.
5.3.2.13 Stand-alone inverters for dedicated loads 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 is only to be used with the dedicated load for which |o°¢ 200V€ ¢l no. 5:3.2.13 N/A
it was evaluated, and
shall specify the dedicated load. See abovecl. no. 5.3.2.13 N/A
53214 Identification of firmware version(s) T_he firmware version is displayed on L. CD P
display
An |nverth utilizing f|r_mwa_refor an_y protectlvefunctlons See above dl. no. 5.3.2.14 P
shall provide means to identify the firmware version.
This can be a marking, but the information can aso be
provided by adisplay panel, communications port or any See abovecl. no. 5.3.2.14 P
other type of user interface................
6 Environmental requirements and conditions See below P
6.1/RD Envi _rqnmental categories and minimum environmental See below 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 P65 P
6.4/RD UV exposure Certified connector used outside the enclosure |P
6.5/RD Temperature and humidity (-30°C to 60°C), (0%-100%) P
7 Protection against electric shock and energy hazards See below P
7 1RD Generdl Both normal and singe fault condition p
considered
7.2/RD Fault conditions See below P
7.3 Protection against electric shock See below P
7.3.1U/RD General Seecl.no.7.3.2.1 TR TES P
7.3.2/RD Decisive voltage classification See below /QO/WK\ P
. . ~J o
7.3.2.1/RD Use of decisive voltage class (DVC) Worl_<| ng voltage and protectiv o \ < P
considered. \O-\ :
7.3.2.2/IRD Limits of DV C (according table 6) Considered % * W P
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7.3.2.3/RD ShorF—_terms limits of accessible voltages under fauilt 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 external 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/IRD AC working voltage (see Figure 2) Considered P
7.3.2.6.3/RD DC working voltage (see Figure 3) Considered P
7.3.2.6.4/RD Pulsating working voltage (see Figure 4) Not considered N/A
7.3.3/RD Protective separation See below P
Protective separation shall be achieved by: See below P
- double or reinforced insulation, or Double or reinforced insulation was provided |P
- protective screen_i ng, i.e. py a_conductive screen connected All accessible metal parts were earthed and
to earth by protective bonding in the PCE, or connected to . .
the protective earth conductor itself, whereby the screen is ?:SJT;?] from live parts by at least basic P
separated from live parts by at least basic insulation, or
- protective impedance comprising limitation of current per .
7.p3.5.3 and of cri)ischarged enrv)ergy ger 7.35.4, or P No such device N/A
- limitation of voltage according to 7.3.5.4. No such device N/A
Thg prgtective separation §ha|l be f}JIIy and effectively Complies P
maintained under all conditions of intended use of the PCE
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
persgnsfrom touching live parts that d(.) not meet the Complies with the required of cl. No. 7.3.4.2
requirements of .7.3.5.and shall be provided by one gr more and 7343, P
of the measure given in 7.3.4.2 (enclosures and barriers) and
7.3.4.3 (insulation).
Open type sub-assemblies and devices do not require
protective measures against direct contact but the instruction
provided with the equipment must indicate that such No such device N/A
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 <l TES,\ N/A
V] o
7.34.24, 577 \%
7.3.4.2/IRD Protection by means of enclosures and barriers See below l?: ( WN/E] P
The following reguirements apply where protection against _ \d d:\%\”}j
contact with live parts is provided by enclosures or barriers, |Enclosure provided 2 % P
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not by insulation in accordance with 7.3.4.3
7.34.2.1/RD Generd See below P
Parts of encl o_sures and bamers that provide protectionin Not removable without a tool and secured by
ac_cordance 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 requirements shall Certified connector used outside the enclosure p
also meet the requirements of 13.6 and meeting 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
between the test probes and live parts, when tested as Complies P
described below, is as follows:
a) decisive voltage classification A, (DVC A) - the probe The communication interface is considered as p
may touch the live parts DVC A and probe may touch such parts.
b) decisive voltage CI?SSi fication B, (DVC B) - the probe The DVC B circuit is not accessible by probe. |P
must not touch bare live parts
¢) decisive voltage classification C, (DVC C) —the probe
must have adequgte'cleara'nce to.l Ive parts, ba.sed on the The DVC C circuit is not accessible by probe [P
clearance for Basic insulation using the recurring peak
working voltage 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 @), 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

Complies p

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

N/A
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¢) 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),

applied with aforce of 30 N. If the unjointed finger enters, Complies P
the 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 @) — c) above, top surfaces of enclosure shall
be tested with the IP3X probe of IEC 60529. The test probe N
No opening in top surfaces N/A

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

The EUT is not allowed to remove the covers
during installation and maintenance when EUT

7:3424/RD Service access areas energized. Symbol 21 of Annex C are marked N/A
on EUT and explained in user manual.
7.3.4.3/RD Protection by means of insulation of live parts Complies P
Where the requirements of 7.3.4.2 are not met, live parts Communication ports provided with decisive P
shall be provided with insulation if: voltage class A.
—their working vol isgr han the maximum limit of
—for aDVC A or B circuit, protective separation from
adjacent circuit of DVC Cis not provided (see note “ 1" See above P
under Table 7)
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:

Only DV C-A classified circuits can be touch

—isof decisive voltage class A and complies with 7.3.5.2, or directly 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 givenin 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
applies for example to plug-in-sub-assemblies or other
plug-in devices which can be plugged-in without the use of a
tool (key) or which are accessible without the use of atool.

Compliance is checked by visual inspection and trial
insertion.

Complies
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7.3.5.2/IRD 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 is through protective impedance, and the
accessible circuit or part is otherwise provided with
protective separation from circuits of DVC-B or DVC-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
accessible live parts, shall not exceed avalue of 3,5 mA a.c.
or 10 mA d.c. under normal and single-fault conditions.

Limitation of discharging energy through protective
impedance

The discharging energy available between simultaneously
accessible parts protected by protective impedance shall not
exceed the charging voltage and capacitance limitsgivenin |Seeabovecl. no. 7.3.5.3.2 N/A
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
DVC-A by avoltage divider that complies with the following
reguirements, 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.

Thistype of protection shall not be used in case of protective

See abovecl. no. 7.3.5.3 N/A

See abovecl. no. 7.3.5.3.1 N/A

7.3.5.3.2/RD No such parts N/A

See abovecl. no. 7.3.5.4 N/A

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 General 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 11 (double or
reinforced insulation) or class |11 (limitation of voltages)

Protective Class |
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That pa_rt of gPCE meetsth_e reguirements of 7.3.6.2 and Class| P
7.3.6.3 isdefined as protective class |
That part of a PCE meets the requirements of 7.3.6.4 is
definSd as protective class 1. = Class| N/A
That part of PCE which meets the requirements of decisive
volj[age cIassA andin Which.no hazardous voltages are | Class| N/A
derived, is defined as protective class I11. No shock hazard is
present in such circuits
Where protection against indirect contact is dependent on
means provided during installation, the installation . .
instructFi) ons shall provgi]de details of the required means and Information provided P
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 orpby cl e);ranc&s as specifie(gtlJ in 7.?7.4 and creepages Complies. See Cl. 7.3.7.4 and Cl. 7.3.7.5 P
as specified in 7.3.7.5
7.3.6.3/RD Protective class | — Protective bonding and earthing See below P
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  |External protective earthing is to be connected
electrical contact between accessible conductive parts and the|to 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:
2 ;C; li):]e;.:ggc.ilzxigv?e. ;:r'f t:rat are protected by one of the DVC A circuit considered p
b) accessible conductive parts are separated from live parts of| Communication circuit are separated from live
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 | See below P
one or 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.
e o |see e e
¢) through a dedicated protective bonding conductor; Complies AI\E—?-‘-EE&; P

d) through other metallic components of the PCE

N/A

Where direct metallic contact is used and one or both of the
partsinvolved is painted or coated, the paint or coating shall

be removed in the area of contact, or reliably penetrated, to

See above ) S ( G =)

No painted and coated

N/A
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ensure metal to metal contact.

For moving or removable parts, hinges or sliding contacts
designed and maintained to have alow resistance are
examples of acceptable means if they comply with the
requirements of 7.3.6.3.3.

No such parts

N/A

Metal ducts of flexible or rigid construction and metallic
sheaths shall not be used as protective bonding conductors,
unless the device or material has been investigated as
suitable for protective bonding purposes.

No such parts

N/A

7.3.6.3.3/RD

Rating of protective bonding

See below

Protective bonding shall withstand the highest thermal and
dynamic stresses that can occur to the PCE item(s) concerned
when they are subjected to afault connecting live partsto
accessible conductive parts. The protective bonding shall
remain effective for as long as a fault to the accessible
conductive parts persists or until an upstream protective
device removes power from the part.

Complies

Protective bonding shall meet following requirements:

See below

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

>16A

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 2,5 V during or at the end of the test
below.

Complies

As dlternative to a) 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.

Above test is carried out

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:

Complies

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

Not pluggable equipment type A

c & TEa
=)

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;

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

Complies

7.3.6.3.3.1/RD

Test current, duration, and acceptance criteria

See below

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

See below

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

See below

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 below b

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 2,5 V.

Complies (see appended table 7.3.6.3.3)

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

The EUT passed the test after the
requirements of this standard.

Thetest current is derived from an a.c or d.c supply source,
the output of which is not earthed.

Complies

As an alternative to Table 10, where the timecurrent
characteristic of the overcurrent protective device that limits
the fault current in the protective bonding means is known
because the device is either provided in the equipment or
fully specified in the installation instructions, the test
duration may be based on that specific device's time-current
characteristic,. The tests are conducted for aduration
corresponding to the 200% current value on the time-current
characteristic

No such application

N/A

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 a single 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
bonding shall also be tested as aroutine test. The test shall
be asin 7.3.6.3.3, except for the following:

See above

N/A

- the test current may be reduced to any convenient value
greater than 10 A sufficient to allow measurement or

calculation of the impedance of the protective bonding

See above

N/A
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means:
- the test duration may be reduced to no lessthan 2 s See above N/A
For equipment subject to the typetest in 7.3.6.3.3.1a), the
imp:gange during ihe routine z/eZt shall not exceed 0,)19. See above N/A
For equipment subject to the type test in 7.3.6.3.3.1b) the
7.3.6.3.4/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 protective class .
Unless local wiring regulations state otherwise, the protective|lnstruction regarding connection of earthing p
earthing conductor cross-sectional area shall be determined  |conductor provided in user manual.
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 .
nc?t bg possible to disconnect it unless power is No such construction. N/A
simultaneously removed from the part to be protected.
- 2,5 mmz2 if mechanical protection is provided,; See below N/A
- 4 mm2 if mechanical protection is not provided. Refer user manual. P
For cord-connected equipment, provisions shall be made so
that the external protective earthing conductor in the cord .
shall, in the coceof falure of the sran reie mechanism, be |\ O & COTd-connected equipment N/A
the last conductor to be interrupted
Means of connection for the external protective earthing External protective earthing conductor
7.3.6.3.6/ RD p
conductor connected to enclosure body
7.3.6.3.6.1/RD Generd Properly connected P
The means of connection for the protective earthin
conductor shall be permanently r'r?arked with: ’ See below P
- symbol 7 of Annex C; or Earthing symbol marked P
- the colour coding green-yellow See above N/A
E/IC?:J 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 below 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:< & T¢ S P
dc. Y
For all other PCE, one or more of the following measure
shall be applied, unless the touch current measured in Not exceeding the limit of 3.5
accordance with 7.5.4 using the test network of IEC 60990 |appended table 7.3.6.3.7)
test figure 4 shall not exceed 3,5 mA a.c. or 10 mA d.c.
ULR-TC646824100003801F
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a) Permanently connected wiring, and:

See above

N/A

- across-section of the protective earthing conductor of at
least 10 mm?2 Cu or 16 mmz Al; or

See above

N/A

- automatic disconnection of the supply in case of
discontinuity of the protective earthing conductor; or

See above

N/A

- provision of an additional terminal for a second protective
earthing conductor of the same crosssectional area as the
original protective earthing conductor and installation
instruction requiring a second protective earthing conductor
to beinstalled or

See above

N/A

b) Connection with an industrial connector according to IEC
60309 and a minimum protective earthing conductor cross-
section of 2,5 mm? as part of a multi-conductor power cable.
Adequate strain relief shall be provided.

See above

N/A

7.3.6.4/ RD

Protective Class || — Double or Reinforced Insulation

Protective Class |

N/A

Equipment or parts of equipment designed for protective
class I shall have insulation between live parts and
accessible surfaces in accordance with 7.3.4.3. The following
reguirements also apply:

No such application

N/A

- 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, be insulated
asthough it isalive part;

No such application

N/A

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

No such application

%) i/
S ’/\N/A
[y

7.3.7/RD

Insulation Including Clearance and Creepage Distance

See below

7.3.7.1/RD

General

Considered
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Insulation shall be selected after consideration of the .
following influences: Considered P
pollution degree PD3 P
overvoltage category The mains circuit: 111, PV circuit : I P
supply earthing system For TN system only. P
insulation voltage insulation voltage Considered P
location of insulation Considered P
type of insulation Considered P
Compliance of insulation, creepage distances, and clearance
distances, shall be verified by measurement or visual Considered P
inspection, and the tests of 7.5.
7.3.7.1.3/RD Supply earthing systems See below P
Three basic types of earthing system are described in IEC
60364-1. Thgypare: o See below P
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, |For TN system only P
TN-C, TN-S and TN-C-S, are defined according to the
arrangement of the neutral and protective conductor.
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 N/A
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 IaIioI:I being earthed See above N/A
independently or collectively to the earthing system.
PV supply circuits: 6000V (VMAX PV :
7.3.7.1.4/RD Insulation voltages 1100VDC) AC mains circuits: 4000V (Rated: |P
230Vac)
7.3.7.2/IRD Insulation between a circuit and its surroundings See below P
7.3.7.2.1/RD General Considered P
Clearances and solid insulation required
7.3.7.2.2/ RD Circuits connected directly to the mains according to the impglse voltage, temporary P
overvoltage, or working voltage, whichever
gives the most severe requirement.
Clearances and solid insulation regredr = S
7.3.7.2.3/ RD Circuits other than mains circuits according to the impulse volt rec P
peak voltage. 3
Clearances and solid mwlatoﬁic@\’;&j
7.3.7.2.4/RD Insulation between circuits higher impulse voltages. Creep din P
to the r.m.s. working voltage
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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: 2000m. P
7.3.7.42/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
7.3.75.2/ RD Voltage The max. voltage: (230V)/1100Vdc P
7.3.75.3/ 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 General See abovecl. no. 7.3.7.8 P
23782/ RD Requir_ements for electrical withstand capability of solid See below P
insulation
Passed the impul se withstand voltage and a.c.
7.3.7.8.2.1/ RD Basic, supplemental, reinforced, and double insulation or d.c. voltage tests.(See appended table 7.5.1, |P
75.2& 75.3)
7.3.7.8.2.2/ RD Functional insulation Complies P
7.3.7.8.3/ RD Thin sheet or tape material See below P
The transformer primary and secondary
7.3.7.8.3.1/RD General windings were separated by thin insulation P
sheet
7.3.7.83.2/ RD Material thickness not less than 0,2 mm See appended table 7.3.7 P
7.3.7.8.3.3/ 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
7.3.7.8.4.1/ RD General See abovecl. no. 7.3.7.8.4 P
7.3.7.8.4.2/ 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 I nsulation requirements above 30 kHz Considered P
7.3.8/ RD ?;g&ga'd;‘;;egg;z;iﬁ?tsr°te°t'Ve (RCD) or monitoring |- 2 i inbuilt within EUT P
7.3.9/ RD Protection against shock hazard due to stored energy Considered 7c & TEa P
7.3.9.1/ RD Operator access area P

Equipment shall be so designed that there is no risk of
electric shock in operator access areas from charge stored on
capacitors after disconnection of the PCE.

See below 7N

The pins of connector cannot hEtQu Aol
finger due to design protection %\5
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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 | The symbol 21 of annex C with 5min was
of 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

One circuit conductor bonded to earth to create a grounded

conductor and an earthed system. See abovecl. no. 7.3.10 N/A
The means used to bond the grounded conductor to

protective earth provided witgr]]i n the inverter or See aboved. no. 7.3.10 N/A
as part of the installation See abovecl. no. 7.3.10 N/A
If not provided integral to the inverter, the required means

shall be described in the installation instructions as per See abovecl. no. 7.3.10 N/A
5.3.2.8.

The means used to bond the grounded conductor to

protective earth shall comply with the requirements for See abovecl. no. 7.3.10 N/A

protective bonding in Part 1,

If the bond can only ever carry fault currents in standalone
mode, the maximum current for the bond is determined by  |See above cl. no. 7.3.10 N/A
the inverter maximum output fault current.

Output circuit bonding arrangements shall ensure that in any
mode of operation, the system only has the grounded circuit |See above cl. no. 7.3.10 N/A
conductor bonded to earth in one place at atime..
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 abovecl. 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 that are a shock hazard in accordance Seeabovecl. no. 7.3.10 N/A
with Clause 7 of Parts 1 and 2.
The documentation for the inverter shall indicate that the See above dl. no. 7.3.10 N/A

output is floating 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 Q)C:\% b TES% N/A

electric shock. Q @ 24
7.4/RD Protection against energy hazards See below \%\ W&% } P
7.4.1/RD Determination of hazardous energy level Hazardous energy level not pre&{ﬁ«;%\y N/A

A hazardous energy level is considered to exist if See below = N/A
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:Z(J;z:gggg\? AS 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 No such hazardous energy level exist. N/A
following equation, exceeds 20J: E = 0,5 CU?
7.4.2/ RD Operator Access Areas See below P
e o o o Al sy oo |,
Gircuits. within earthed heat sink
. The symbol 21 of annex C with 5 min was
7.43/ RD Services Access Areas pmvisé' ool P
7.5/ RD Electrical tests related to shock hazard See below P
During the test no puncture, flashover, or spark
7.5.1 RD Impulse voltage test (type test) over o?:curs. (See aF[)Jpen ded table 7.5) a P
7.5.2/ RD Voltage test (dielectric strength test) See below P
To verify the clearances and solid insulation
7521/RD Purpose of test and 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 P
7.5.2.3/ RD Humidity pre-conditioning Test performed as per cl. no. 4.5 P
7.5.2.4/RD Performing the voltage test See appended table 7.5 P
7.5.2.5/ RD Duration of the a.c. or d.c. voltage test Tested for 60s P
7.5.2.6/ RD Verification of the a.c. or d.c. voltage test I;Ibzglr?:a:l(c::ilrrbernetai‘(l?)%wgucr)ic::i:rt]gstno P
7.5.3/ 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 measuresgof protection as givenin 7.3.6.3.7 are See appended table 7.3.6.3.7 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
8.1/ RD General See below
Operation shall not lead to a mechanical HAZARD in
NORMAL CONDITION or SINGLE FAULT CONDITION. |No mechanica hazards under
Edges, projections, corners, openings, guards, handlesand | Eault condition
the like, that are accessible to the operator shall be smooth
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and rounded so as not to cause injury during normal use of

the equipment.
Conformity is checked as specified in 8.2 to 8.6 See8.2t08.6 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
persona 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 See abovecl. no. 8.2.1 N/A
need 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 Stability The EUT for wall mounting N/A
Equipment and assemblies of equipment not secured to the
building structure before operation shall be physically stable |See abovecl. no. 8.3 N/A
in NORMAL USE.

8.4/ RD Provisions for lifting and carrying See below P

After the test there shall not be break loose

If carrying handles or grips are fitted to, or supplied with, the from the equipment and there shall not be any

equi pment, they ghall be capablt_a of withstanding aforce of permanent distortion, cracking or other P
four times the weight of the equipment . .
evidence of failure

Equipment or parts having a mass of 18 kg or more shall be
provided with a means 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
awall or ceiling shall withstand aforce of four times the No any damage after the test P
weight of the equipment.

8.6/RD Expelled parts See below N/A
Equipment shall contain or limit the energy of parts that No such parts N/A

could cause aHAZARD if expelled in the event of afault.
9 Protection against fire hazards See below
9.1/ RD Resistanceto fire Considered

This subclause specifies requirements intended to reduce the
risk of ignition and the spread of flame, both within the Components are verified at nolyt
equipment and to the outside, by the appropriate use of abnormal tests
materials and components and by suitable construction.
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9.1.1/RD Reducing the risk of ignition and spread of flame ::Jiemf)imatenal with required flammability P
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, .
wouiz components and el ectronic components such ags Method 1 is used P
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 enclosure is used P
complied with.
9.1.2.1/ RD Parts requiring a fire 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 P

POWER SOURCE as specified in 9.2;

- components in SECONDARY CIRCUITS supplied by a
LIMITED POWER SOURCE as specified in 9.2, but not No such devices N/A
mounted on amaterial of FLAMMABILITY CLASSV-1;

- components within a power supply unit or assembly having

alimited power output complying with the criteriafor a
LIMITED POWER SOURCE as specified in 9.2, including

overcurrent protective devices, limiting impedances, No such devices N/A

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

HAZARDOUS VOLTAGE or at 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 a fire enclosure Connectors. P
9.1.3/RD Materials requirements for protection against fire hazard See below P
9.1.3.1/RD General See below — P

ENCLOSURES, components and other parts shall be so Q)C:\% - TSA
9.1.3.1/RD 1 construct_ed, or shal_l rqak_e use of such materials, that the Metal enclosure and certified 8 S S P

propagation of fireislimited. o N
9.1.3.2/ RD Materials for fire enclosures Metal enclosure is used. \‘@,}-;z/(:{,\/ P
TRF No. 1S 16221 (Part 2) : 2015 V1.0 ULR-TC646824100003801F

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- SC24SP100686_1 Page 55 of 81
IS 16221 (Part 2) : 2015/ IEC 62109-2 : 2011
Dated : 04/06/2024

IClause \Requirement + Test Result - Remark \Verdict |
If an enclosure material is not classified as specified below, a
test may be performed on the final enclosure or part of the
enclosure, i which case he mateial shal additi[())nally be |Seedboved.no.9132 i
subjected to periodic SAMPLE testing.
9.1.3.3/ RD Materials for components and other parts outside fire Certified component used P
enclosures
Except as otherwise noted below, 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 Components and materials 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 Openings in fire enclosures See below P
9.1.4.1/ RD General 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
documentation, the following requirements apply in each user manual
orientation.
These reguirements are in addition to those in the following See below P
sections:
- 7.3.4, Protection against direct contact; Refer cl 7.3.4 P
- 7.4, Protection against energy hazards; Refer cl 7.4 P
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 individual barriers,
shall provide protection against emission of flaming or
molten material under all internal parts, including partially |See abovecl. no. 9.1.4.3 N/A
enclosed components or assemblies, for which Method 2 of
9.1.1 has not been fully applied and complied with.
9.1.4.4/ RD g‘;‘ggﬂﬁ:\g :IieEI: aCLOSED ELECTRICAL Not intend use at this area N/A
The requirements 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 See above 9.1.4.4 N/A
SURFACE ONLY
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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 a transportable equipment 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 above cl. no. 9.2 N/A
9.2.2/ RD Limited power source tests See above cl. no. 9.2 N/A

9.3 Short-circuit and overcurrent protection See below P
9.3.1/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 |See abovecl. no. 9.3 P
in 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
current specified for the port to which they are connected. If
protection that is provided integral to the PCE for an input
9.3.3/ RD port is not rated for the short-circuit current of the circuit in |See abovecl. no. 9.3 P
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 current testing and documentation requirements
in Part 1 apply, including but not limited to the following.

Inverter backfeed current onto the PV array maximum

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

See below P

value... .o <0A P
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 T P
10./RD General See below LRI P

The equipment shall provide protection against the effect of (8 ( (’:U
sonic pressure. Conformity tests are carried out if the No sonic pressure hazards. %, X</|P
equipment is likely to cause such HAZARDS. w&,} — -6<’\

10.2/ RD Sonic pressure and Sound level See below — P
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10.2.1/ RD Hazardous noise levels Less than<30dB. P
1 Protection against liquid hazards No liquid containment system used N/A
11.1/RD Liquid Containment, Pressure and L eakage See abovecdl. no. 11 N/A

Theliqui ntainm mpon I

compatilomith henard obowset | |Sedoved. 011 A

'cl)'fr:\ere shall be no leakage of liquid onto live parts as a result See above dl. no. 11 N/A

a) Normal operation, including condensation; See abovecdl. no. 11 N/A

b) Servicing of the equipment; or See abovecl. no. 11 N/A

Ez):)ﬂi%v;r/t;ne;l (;erf:; r:l%r 0; gqe;achment of hoses or other See above dl. o, 11 N/A
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 Qil and grease See abovecdl. no. 11 N/A
12 Protection against Chemical Hazards No chemica hazards N/A
12.1/ RD General See above cl. no. 12 N/A
13 Physical requirements See below P
13.1/RD Handles and manual controls Complies P

Handles, knobs, grips, levers and the like shall be reliably

fixed so that they will not work loose in normal use, if this

might result in a hazard. Sealing compounds and the like,

other than self-hardening resins, shall not be used to prevent .

Complies P

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 thet & TE g D P

AN

disconnection means

For safe and reliable connection to a MAINS supply,

equipment shall be provided with one of the following: See below (

o«
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e
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—terminals or leads or a non-detachable power supply cord |Screw terminal for permanent connection to P
for permanent connection to the supply; or supply
—an appliance inlet for connection of a detachable power See ahove N/A
supply cord; or
—amains plug that is part of direct plug-in equipment asin See above N/A
13.38
13.3.2.2/ RD Permanently connected equipment Terminal blpck with junction box is used for P
AC connection
13.3.2.3/ RD Applianceinlets 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: Seeaboved. no. 13.3.2.5 N/A
—the con_nectl ng points of the cord conductors are relieved See above 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

The terminal can accommodate the conductors
which specified in the user manual and the

1333 VRD Wiring terminals temperature rise did not exceed manufacturer’s
rating.
13332/ RD Serew terminals A ring terminal washer used to each external

power supply conductor
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 terminalss 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? 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. Plu <5 fts P
not used. c) /—--\
13.3.8/RD Direct plug-in equipment Not adirect plug-in equmem(o ({"—3\\9\ N/A
13.4/RD Internal wiring and connections See below \ A\ / P
[V
W
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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
134.2/RD Routing which would abrade the insulation of wires |
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 I nterconnections between parts of the PCE Special .construct-|0n of connectors to prevent P
from misconnection.
13.5/RD Openings in enclosures See below P
Openingsin the top and sides of ENCLOSURES shall be so
located or constructed that it is unlikely that objects will Complies p
enter the openings and create hazards by contacting bare P
conductive parts
. : Metal enclosure used and Certified connector,
136/RD Polymeric Materials DC Switch outside the enclosure. P
13.6.1/RD General See above cl. no. 13.6 P
13.6.1.1/RD Thermal index or capability See above cl. no. 13.6 P
13.6.2/RD Polymers serving as enclosures or barriers preventing access See above dl. no. 13.6 N/A
to hazards
13.6.21/RD Stress relief test tI\elé)tshrlnkar\;;e or distortion observed after the P
13.6.3/RD Polymers serving as solid insulation See above cl. no. 13.6 P
13.6.3.1/RD Resistance to arcing See above cl. no. 13.6 P
13.6.4/RD UV resistance Certified PV connector used outside the P
enclosure
Polymeric parts of an OUTDOOR ENCLOSURE required
for compliance with this standard shall be sufficiently See abovecl. no. 13.6.4 P
resistance 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 a hand-held, .d| rect-plug in and N/A
transportabl e equipment —
13.8/RD Thickness requirements for metal enclosures Complieswith 13.7 @'\b i F“S)}; N/A
13.8./RD General See abovecl. no. 13.8 (S e | S| VA
13.8.2/RD Cast metal See above cl. no. 13.8 \\%}\Mj N/A
13.8.3/RD Sheet metal See abovedl. no. 13.8 N0/ [NA
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139 Fault indication See below P
Where this Part 2 requires the inverter to indicate a fault, LCD and interface connected to PC as fault P
both 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
Zﬁ;gi;&émﬂomc indication that can be remotely LCD display shows fault indication p
The installation instructions shall include information
regarding how to properly make connections (where . . e
applicable) and use the electrical or electronic meansin b) Theinstructions are specified in the manual P
above, in accordance with 5.3.2.10.
—anon-detachable power supply cord for connection to the See ahove N/A
supply by means of a plug
14 Components See below P
14.1/RD General Considered P
Where safety isinvolved, components shall be used in
accordgncg with their specified RATINGS unless a specific See below P
exception is made. They shall conform to one of the
following:
a) applicable safety requirements of arelevant IEC standard.
Conformity with other reguirements 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. (seelist of critical P
except that it is not necessary to carry out identical or component)
equivalent tests already performed to check conformity with
the component standard;
b) the re_qw_r ements of th|_s standarq and, where necmy for Certified component used (see list of critical
the application, any additional applicable safety requirements component) P
of the relevant IEC component standard,;
. . . Certified component used and also
C).If thereis .no relevant |EC standard, the requirements of verified/tested according to this standard. (see |
this standard; . .
list of critical component)
d) gpphcable safety regw rements of anon-I EQ standard Certified component used which are
which are at least as high as those of the applicable IEC . .
. harmonized to relevant |EC standards. (seelist |P
standard, provided that the component has been approved to of critical component)
the non-1EC standard by a recognized testing authority.
Components such as optocouplers, capacitors, transformers,
and relays connected across basic, supplemental, reinforced,
or dguble insulation shall cpmply yvith the req_ui rements _ Certified component used (seell
applicable for the grade of insulation being bridged, and if component) P
not previously certified to the applicable component safety
standard shall be subjected to the voltage test of 7.5.2 as
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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 See above N/A
protected 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

See above P

Seecl. no. 14.6 P

14.7/RD Certified components used. P

If control of transient overvoltage is employed in the
equipment, any overvoltage limiting component or circuit
shall be tested with the applicable impul se 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.

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

See above N/A

conditions and after a single fault in the equipment including Seeabovecl. no. 14.8 N/A
afault in circuitry within the equipment battery pack.
14.8.1/RD Battery Enclosure Ventilation See above cl. no. 14.8 N/A
14.8.1.1/RD Ventilation requirements See above cl. no. 14.8 N/A
14.8.1.2/RD Ventilation testing See above cl. no. 14.8 N/A
14.8.1.3/RD Ventilation instructions See above cl. no. 14.8 o & TEox.  |N/A
14.8.2/ RD Battery Mounting See above cl. no. 14.8 /r\pomﬁ N/A
Compliance is verified by the application of the force to the Z
~~

battery's mounting surface. The test force is to be increased

; . See ab l. no. 14.8
gradually so asto reach the required valuein 5 to 10 s, and ovecl. no

N/A
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isto be maintained at that value for 1 min. A non-metallic
rack or tray shall be tested at the highest normal condition
operating temperature

14.8.3/RD

Electrolyte spillage

See abovedl.

no.

14.8

N/A

Battery trays and cabinets shall have an electrolyte resistant
coating.

See abovecl.

no.

14.8

N/A

14.8.4/RD

Battery Connections

See abovecl.

no.

14.8

N/A

Reverse battery connection of the terminals shall be
prevented if reverse connection could result in a hazard
within the meaning of this Standard

See abovedl.

no.

14.8

N/A

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 in the
service manual if battery maintenance isto be performed by
service personnel only.

See above cl.

no.

14.8

N/A

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 TOOLS. Batteries with liquid
electrolyte, requiring maintained shall be so located that the
battery cell caps are accessible for electrolyte tests and
readjusting of electrolyte levels.

See abovecl.

no.

14.8

N/A
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4.2.2.6/4.7 TABLE: mains supply electrical data in normal condition/ P
RD Electrical ratings tests
Type U (v)DC 1 (A)DC P (kw)DC |U(V)AC 1 (A) AC P (kW)

IAC
KSY-6.5KW- 360 12.45 4.482 207 22.84 4.035
1P-IMPPT
12.46 4.485 230 21.93 4.003
12.47 4.489 253 21.92 4.436
510 11.88 6.059 207 28.20 5.782
11.93 6.084 230 26.26 5.974
11.98 6.110 253 23.91 5.982
Supplementary information: Nil
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4.3/RD TABLE: Thermal Testing P
Type/Model: KSY-6.5KW-1P-1MPPT
Temperature t of t 1(°C): 54, t 2(°C): 55 Permitte
part/at dt(°C)
Test Condition DC Input: 360Vdc DC Input:360Vdc DC Input:360Vdc

AC Output:207Vac AC Output:230Vac AC Output:253Vac
Ambient (°C) 54 54 54
PV connector 60 60 61 85
IAC connector 61 61 62 95
Printed circuit board 68 69 69 130
Metal enclosure 60 60 61 70
Transformer (EC401) 70 71 71 110
Transformer (L601) 71 72 72 110
Line Filter (CT501) 67 67 68 110
Line Filter (CT702) 69 69 70 110
AC output relay 68 68 69 85
(RY501)
Relay (K701) 63 65 64 85
Internal wires 62 62 63 105
X capacitor (C508) 66 66 67 125
'Y capacitor (C513) 65 64 66 110
Heat sink 63 63 64 100

Supplementary information: Temperature test of transformer winding is determined by thermocouple t1 is
start temperature t2 is end temperature
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4.3/RD TABLE: Thermal Testing P
Type/Model: KSY-6.5KW-1P-1MPPT
Temperature t of t 1(°C): 54, t 2(°C): 54 Permitte
part/at dt(°C)
Test Condition DC Input: 510Vdc DC Input:510Vdc DC Input:510Vdc

AC Output:207Vac AC Output:230Vac AC Output:253Vac

/Ambient (°C) 54 54 54
PV connector 62 64 65 85
AC connector 63 65 66 95
Printed circuit board 70 72 73 130
Metal enclosure 62 64 65 70
Transformer (EC401) 72 74 75 110
Transformer (L601) 73 75 76 110
Line Filter (CT501) 69 71 72 110
Line Filter (CT702) 71 73 74 110
Relay (RY501) 70 72 73 85
Relay (K701) 65 67 68 85
Internal wires 64 66 67 105
X capacitor (C508) 68 70 71 125
Y capacitor (C513) 67 69 70 110
Heat sink 65 67 68 100

Supplementary information: Temperature test of transformer winding is determined by thermocouple t1 is
start temperature t2 is end temperature
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444 TABLE: Single fault condition to be applied P
Ambient temperature 25 —
(PC)umreiiineeeriecneenrsnemeeeeas :
Power source for EUT: Manufacturer, KSOLARE ENERGY PVT LTD, —
model/type, output KSY-6.5KW-1P-1MPPT,6500W
rating.......cccecevviniiinniiiiiannns :
444151 Fault-tolerance of residual current monitoring
Component Fault Supply voltage [Test Fuse Fuse |Observation
No. V) time # current
(A)
Output Overload PV input: 15 min. - - Unit shutdown, No damage, no
360Vdc hazard, no fire.
Transformer Short-circuited |PV input: 5 min. - Unit shutdown, No damage, no
(EC401) 360Vdc hazard, no fire
DC connection Reversed PV input: 5 min. - - 'The unit is protected
510Vdc immediately & grid
disconnected. Fault LED Glow,
no damage, no hazards, no fire
occurred.
Relay (K701) Short-circuited |PV input: 5 min. - - Fault LED Glow, unit does not
510Vdc start-up the inverter did not
connect to grid.
No damage, no hazards, no fire
occurred.
Printed circuit Short PV input: 5min - - Unit shutdown, No damage, no
board circuited 510Vdc hazard, no fire.
Check that the residual current monitoring operates properly Yes
Supplementary information: Nil
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44417 Cooling system failure — Blanketing test P
Test voltage 510 -
(Vdc).....:
Test current |11.86 ---
(Idc)
Test voltage [230 —
(Vac)......:
Test current  [26.27 ---
(lac)-----:
tamb1 (°C).... 25
tamb2 (°C).... 25
maximum temperature T T (°C) Timax
of part/at:: (°C)
Enclosure top 65 90
Enclosure side 67 90
Enclosure bottom 69 90
Mounting surface 64 90
Supplementary information: Nil
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4.7.4 TABLE: Steady state Inverter AC output voltage and frequency N/A
Nominal DC input (V) —

Nominal output AC voltage (V) :

AC output | Frequency (Hz) Condition/status Comments
U ()

Without load

Resistive load application -

Resistive load removal -

Supplementary information: The PCE is not a standalone unit; therefore, the Steady State Inverter AC
output voltage and frequency is not deemed applicable.
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4.8.2 TABLE: Array insulation resistance detection for inverters for ungrounded P
and functionally grounded arrays

4.8.2.1 Array insulation resistance detection for inverters for ungrounded arrays P
DC Voltage below DC Voltage for Resistance Required Result

minimum inverter begin between ground Insulation

operating voltage operation and PV input resistance

(\")] (V) terminal R = (Vmax pv/
(kQ) 30mA)
(kQ)
DC+

75 360 17.39 19.33 Unit can’t start up, Error
message on display Isolation
fault

75 450 17.39 19.33 Unit can’t start up, Error
message on display Isolation
fault

75 510 17.39 19.33 Unit can’t start up, Error
message on display Isolation
fault

DC-

75 360 17.39 19.33 Unit can’t start up, Error
message on display Isolation
fault

75 450 17.39 19.33 Unit can’t start up, Error
message on display Isolation
fault

75 510 17.39 19.33 Unit can’t start 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 has recovered to a value higher than the limit above
For non-isolated inverters, or inverters with isolation not complying with the leakage current limits in the
minimum inverter isolation requirements in Table 30, shall indicate a fault in accordance with 13.9, and shall
not connect to the mains; the inverter may continue to make the measurement, may stop indicating a fault
and may connect to the mains if the array insulation resistance has recovered to a value higher than the
limit above.
It is not required to test all PV input terminals if analysis of the design indicates that one or more terminals
can be expected to have the same result, for example where multiple PV string inputs are in parallel.
m
Supplementary information: Nil /5\'/ \\%\
J‘&\;)\ >

*
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4.8.3.2 TABLE: 30mA touch current type test for isolated inverters N/A
Condition Current (mA) Limit ( 30mA)
DC+ to PE
DC- to PE

Supplementary information:

e ThetouchcurrentmeasurementcircuitoflEC60990, Figure 4 is connected from each terminal of the
array to ground, one at a time.

UL R-TC646824100003801F
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4.8.3.3 TABLE: Fire hazard residual current type test for isolated inverters N/A
Condition Current (mA) Limit ( 300mA or 10mA per kVA)
DC+ to PE
DC- to PE
Supplementary information:

4.8.3.5 TABLE: Protection by residual current monitoring P
Output power (W): 6500

Input voltage (Voc): 360

Frequency (Hz): 50

Output AC Voltage ( Vac): 230

Test conditions:

4.8.3.5.2 Test for detection of excessive continuous residual current P
Fault Current (mA) Disconnection time (ms)
Limit
Measured 300mA for output power <30
Fault Current kVA Measured Disconnection time Limit
10mA per kVA for output power
> 30 kVA
+ VtoN:
150 300 62 300
160 300 56 300
162 300 64 300
152 300 55 300
160 300 93 300
-PVtoN:

160 300 62 300
165 300 58 300
170 300 56 300
162 300 74 300
164 300 64 300

Note:

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

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

the design indicates that one or more terminals can be expected to have the same result, for gx
where multiple PV string inputs are in parallel.

Supplementary information: Nil %jf + -(}y
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4.8.3.5.3 |TABLE: Test for detection of sudden changes in residual current P
+PV to N
.. Un Limit
Sl s Disconnection time (ms) (ms)
30 225 300
30 232 300
30 235 300
30 239 300
30 240 300
60 120 150
60 141 150
60 114 150
60 135 150
60 123 150
150 28 40
150 33 40
150 27 40
150 29 40
150 28 40
-PVto N
.. Un Limit
Sl s Disconnection time (ms) (ms)
30 249 300
30 237 300
30 244 300
30 250 300
30 238 300
60 124 150
60 138 150
60 127 150
60 132 150
60 131 150
150 29 40
150 24 40
150 34 40
150 33 40
150 35 BT A
Note: The capacitive current is risen until disconnection. W\
Test condition: I + 30/60/150mA <= Icmax- R1 is set that 30/60/150mA Flow and switch S is closed¢y i o
Supplementary information: EUT is off-grid, therefore this test is not deemed applicable. \c\ — = /5
5 S
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7.3.6.3.3/RD |TABLE: Protective equipotential bonding N/A
Measured between | Test Current Voltage drop (V) | Resistance (mQ) Result

(A)
Earth Terminal to 90 0.95 10.5 No melting, no loosing, no
heat sink damage
Supplementary information: Nil

7.3.6.3.7/RD |TABLE: Touch current measurement P
Measured between Measured (mA) [Limiit (mA) Comments/Conditions
External protective 1.16 3.5 Pass

earthing conductor
and earthing
terminal of PCE
Supplementary information: Nil

7.3.7IRD TABLE: Clearance and creepage measurements P
Measured between Up (V) Ur.m.s (V) |Required cl Required | Cr (mm)
(mm) cr (mm)
cl (mm)

Line to ground (BI) 326 230 3.0 7.22 3.0 7.22
PV circuit to ground (BI) 500 --- 3.0 12.27 3.0 12.27
Line to neutral (FI) 325 229 3.0 4.02 3.0 4.02
PV1+ to PV1-(Fl) 500 3.0 8.67 3.0 8.67
PV circuit to Comm 500 - 5.5 9.89 5.5 9.89
circuit (RI)

Supplementary information:

Fl: Functional insulation, Bl: Basic insulation, Rl: Reinforced insulation
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7.3.7/RD TABLE: Distance through insulation measurement P
Distance through |Ur.m.s (V) |Testvolatge |Required Di (mm)
insulation (\")) .
di (mm)
Two layers of 230 3000 >0.2 >0.4
insulation
Tape

Supplementary information: Nil

7.5/RD TABLE: electric strength measurements, impulse voltage test and partial discharge P
test
Test voltage applied between Test Impulse Partial discharge Results
volatge (V) |withstand
voltage (V) voltage (V)
PV terminal to ground (BI) 1500Vac 4000 -—- Pass
AC terminal to ground (BI) 1500Vac 4000 - Pass
LN (Input side) shorted 3000Vac 6000 Pass
together and accessible
panel (RI)
PV circuit to SELV circuit 3000Vac 6000 Pass
(RI)

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

9.2/RD TABLE: Limited power sources N/A
Circuit output tested
Components Uoc (V) Isc (A) VA
Meas. Limit

Supplementary information: No such circuit
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14. TABLE: List of critical components P
Manufacturer/ Mark(s) of
Object/Part No. Trademark Type/Model Type/Model Standard Conformity!
PCB Material TONGLING D1 V-0, 130°C UL 796 UL E488128
ONBOLE PCB (Harmonized IEC
COLTD standard not available)
Current Transducer | TAMURA CORP | FO2P Series Maximum current: - UL 508 UL E243511
(HTC501) 85A to 85A, (Harmonized IEC
Operation temperature: |standard not available)
-40°C to 125°C
Alternate LEM International | CASR 25NP Primary current: -85A  |[UL 508 UL E189713
SA to 85A, Operation (Harmonized IEC
temperature: -40°C to  [standard not available)
125°C
Boost IGBT Fairchild FGA40N65SMD | VCES=650V,IC =40 | IS16221 (Part2): | Tested with
(Q101,Q102) Semiconductor A, 2015/ IEC 62109- | Equipment
Corporation Maximum junction 2:2011
temperature Tjmax =
175°C
Boost IGBT (TR705 | Infineon K40EHS VCE=0650 V,IC=46 | IS 16242 (Partl): | Tested with
- TR710) A, 2014/ 1EC 62040- | Equipment
Maximum junction 1: 2017
temperature Tvjmax =
175°C
AC output relay Xiamen Hongfa HF161F-W Series | 250Vac, 26A IEC/EN 61810-1 VDE
(RY501 - RY504) Electroacoustic 40031410
Co., Ltd.
Alternate FCL FTR-K3 Series 250Vac, 32A IEC/EN 61810-1 VDE
COMPONENTS 40011330
LIMITED
Y capacitor (C513, XIAMEN MKP63 Y2, IEC/EN/UL UL E186600
C514) FARATRONIC Capacitance :47 nF, 60384-14
COLTD Min. 300 Vac, 125°C
Y capacitor (C521 - | XIAMEN MKP63 Y2, IEC/EN/UL UL E186600
C524) FARATRONIC Capacitance :22 nF, 60384-14
COLTD Min. 300 Vac, 125°C
Y capacitor (C115) | XIAMEN MKP63 Y2, IEC/EN/UL UL E186600
FARATRONIC Capacitance :1.0 nF, 60384-14
COLTD Min. 300 Vac, 125°C
Y capacitor (C608, XIAMEN MKP63 Y2, IEC/EN/UL
C212,C202,C103) | FARATRONIC Capacitance :10 nF, 60384-14
COLTD Min. 300 Vac, 125°C \
~
NS
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Y capacitor (C105, XIAMEN MKP63 Y2, IEC/EN/UL UL E186600
C117) FARATRONIC Capacitance :4.7 nF, 60384-14

COLTD Min. 300 Vac, 125°C
X capacitor XIAMEN MKP65 X1, IEC/EN/UL UL E186600
(C508,C509) FARATRONIC Capacitance :330 nF, 60384-14
COLTD Min. 440Vac, 125°C
X capacitor (C510) | XIAMEN C6A 5.0uF, 1200VDC UL 810, UL E256238
FARATRONIC IEC/EC 61881-1 TUV Rh
COLTD R 50266136
X capacitor (C106) | XIAMEN C3D 1.0uF, 1200VDC UL 810, UL E256238
FARATRONIC IEC/EC 61881-1 TUV Rh
COLTD R 50266108
X capacitor (C107) | XIAMEN C3D 14uF, 1200VDC UL 810, UL E256238
FARATRONIC IEC/EC 61881-1 TUV Rh
COLTD R 50266108
X capacitor (C520) | XIAMEN C4B 3.3uF, 1200VDC UL 810 UL E186600
FARATRONIC (Harmonized IEC
COLTD standard not available)
Transformer(EC401) | WUXI JINGLEI H560-00000-00 Class B IS 16221 (Part 2) : Tested with
ELECTRONIC 2015/ 1EC62109-2 : | Equipment
CO.,, LTD 2011
Bobbin SUMITOMO PM-9820 V-0, 130°C UL 94 UL E41429
BAKELITE CO (Harmonized with
LTD IEC 60695-11-10)
Magnet Wire JIANGSU XUEW 130°C UL 1446 UL E237377
DARTONG M & (Harmonized IEC
E CO LTD standard not available
Insulation Tape JINGIIANG CT (b)(g) 130°C UL 510A UL E165111
YAHUA (Harmonized IEC
PRESSURE standard not
SENSITIVE available)
GLUE CO LTD
Varnish WUIJIANG T-4260(a) 155°C UL 1446 UL E228349
TAIHU (Harmonized
INSULAING IEC standard
MATERIAL not available)
CO.LTD
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Line Filter (CT501) | WUXI JINGLEI 561-11001-00 0.602mH, Class B IS 16221 (Part2) : | Tested with
ELECTRONIC 2015/ 1EC Equipment
CO., LTD. 62109-2 : 2011

Bobbin KINGBOARD KB-6155 V-0, 155°C UL 94 UL E123995
LAMINATES (Harmonized with
HOLDINGS LTD IEC 60695-11-10)

Magnet Wire JIANGSU xEI/ATW 200 200°C UL 1446 UL E237377
DARTONG M & (Harmonized IEC
ECOLTD standard not available)

Varnish WUIJIANG T-4260(a) 155°C UL 1446 UL E228349
TAIHU (Harmonized IEC
INSULAING standard not
MATERIAL available)
CO.,.LTD

Line Filter (CT702) | WUXI JINGLEI H560-20003-01 Class B IS 16221 (Part 2) : | Tested with
ELECTRONIC 2015/ 1IEC Equipment
CO., LTD. 62109-2 : 2011

Bobbin SUMITOMO PM-9820 V-0, 130°C UL 94 UL E41429
BAKELITE CO (Harmonized with
LTD IEC 60695-11-10)

Magnet Wire JIANGSU xUEW 130°C UL 1446 UL E237377
DARTONG M & Harmonized IEC
ECOLTD standard not available)

Epoxy DONGGUAN 3300A-1/3300B-1 | V-0, 130°C UL 94 UL E218090
EATTO (Harmonized with
ELECTRONIC IEC 60695-11-10)
MATERIAL CO
LTD

Transformer (L601) | WUXI JINGLEI 560-00001-00 55uH, Class B IS 16221 (Part2) : | Test with
ELECTRONIC 2015/ 1EC Equipment
CO., LTD. 62109-2 : 2011

Bobbin CHANG CHUN T375HF V-0, 150°C UL 94 UL E59481
PLASTICS CO (Harmonized with
LTD IEC 60695-11-10)

TIW KBI TIW-M 130°C UL 2353 UL E213764
COSMOLINK (Harmonized IEC
CO.LTD. standard not availablg)

Varnish WUIJIANG T-4260(a) 155°C UL 1446 UL E228349
TAIHU (Harmonized IEC
INSULAING standard not available
MATERIAL
CO.,.LTD
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RELAY (K701) XIAMEN HFD3-VI Max. Switching IEC/EN 61810-1 TUV Rh
HONGFA Voltage: R50433438
ELECTROACOU 1100VAC/1500VDC,
STIC CO LTD Max. Switching
Current:
Optocoupler Vishay SFH615A Isolation voltage: UL 1577 UL E52744
(U1202, U1203, Semiconductors 5.3kVac (Harmonized IEC
U807, U80S8) Creepage: 8.16 = standard not
0.8mm available)
Thermistor (J201) THINKING NTSA0153JZ191 | 125°C, Resistance at UL 1434 UL E138827
ELECTRONIC 25°C: 15KQ (Harmonized IEC
INDUSTRIAL CO standard not
LTD available)
AC connector Shanghai Vaconn VPACO7EW-3S6 | Voltage: 300Vac, IEC/EN 61984 TUV Rh
Electronic Current: 30A, R50235418
Technology Co. Operating
Ltd Temperature: -40°C ~
90°C
MC4 Connectors Dongguan Vaconn | VP-D4Xa-bcdef 1000 V dc, 30 A max IEC/EN/UL UL E529142
Electronics 62852:2015 TUV Rh
Technology Co R50482263
Ltd
Internal Wire GUANGDONG 10183 4.0mm? X 1 CORE, | UL758 UL E300956
HAERKN NEW 1100V (Harmonized IEC
ENERGY CO standard not
LTD available)
Internal Wire DANYANG 1015 6.0mm? X 1 CORE, UL 758 UL E341104
WINPOWER 1100V (Harmonized IEC
WIRE & CABLE standard not
MFG CO LTD available)

Supplementary information: 1. 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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Attachment-1
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Connector View
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PCB Rear View

--End of report---
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