Hi Physix Laboratory India Private Limited ULR No. : ULR-
TC510022000000489F
DOC No. : HPLI/Test/2204003201 B-32/1/2, MIDC, Industrial Area, Ranjangaon, Pune,
Telephone © 4+91 8552003805 Pune, Pune, Maharashtra, India - 412220
FAX -
E-Mail . infohplindia@gmail.co
m
BO Code : NA

Test REPORT AS PER : IS 16169 (2014)
QR Code/Barcode : 102012CRS

REPORT NO : SC22SP100244_1

PART A. PARTICUL ARS OF SAMPLE SUBMITTED

a) Customer Name & Address

b) Nature of sample

c) Grade/Variety/Type/Class Size etc
d) Declare values, if any

e) Batch No. & Date of Manufacture
f) Quantity

g) Date of Receipt

h) BIS Seal

i) 10's Signature

j) Any other Information / Expiry Date, If any
k) Date of Commencement of Testing
[) Date of Completion of Testing

m) Section Code

n) Section Report No.

0) Report Type

p) Reference Report No.

DATE : 16 Jun, 2022

KSOLARE ENERGY PVT LTD

SR NO.62, HISSA NO.3, MANGADEWADI, KATRAJ,
PUNE SATARA ROAD, PUNE, MAHARASHTRA, PIN
411046, NA, MAHARASHTRA, India - 411046

NA

/

2

13 Apr, 2022

Verified by Sample Cell
Verified by Sample Cell
/

25 Apr, 2022

16 Jun, 2022
22E8C73N
22E8C73N 1

New

q) Remarks Test Report Attached
Mr. Abhishek Singh
OIC SAMPLE CELL
(Authorized Signatory)
Authorized on: 16 Jun, 2022 17:50 PM
1.

This is a Computer Generated Report.
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Section Report No. : 22ES8C73N_1 IS 16169 (2014)

1. Reference to sampling procedure, wherever applicable. Not Applicable

2. Supporting documents for the measurements taken and results derived like graphs, Yes
table sketches and or photographs as appropriate to test report, if any.

3. Deviation from the test methods as prescribed in relevant ISS/Work instruction, if any.  Not Applicable

Mr. Alok Anand
OIC Electrical

(Authorized Signatory)
Authorized on: 16 Jun, 2022 16:53 PM

This is a Computer Generated Report.
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Section Report No. : 22ES8C73N_1 IS 16169 (2014)

PART C. TEST RESULT

S.No. Clause No Parameter - Test Description Min Max Unit Result/
Table No. Method of test Limit Limit Observation
Sl. No
1 6, (Elec) Test for single or - - 2.0 Sec 0.254 ((0.254 sec for
multi-phase inverter 100% Balance

condition) For
remaining details
refer test report)

2 Annex B, (Elec) Test forindependent - - - - No such application
islanding device (For details see

attached test report)

3 Annex A, (Elec) Islanding as it applies - - - - Complies (For more

to PV systems details see attached

test report)

4 6 to 6.2, (Elec) Test for single or - - 2.0 Sec 0.254 ((0.254 sec for
multi-phase inverter 100% Balance
to Pass/fail criteria condition) For

remaining details
refer test report)

5 7, (Elec) Documentation - - - - For details see
attached test report

Mr. Alok Anand
OIC Electrical

(Authorized Signatory)
Authorized on: 16 Jun, 2022 16:53 PM

This is a Computer Generated Report.
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Section Report No. : 22ES8C73N_1 IS 16169 (2014)

See attached test report

Mr. Alok Anand
OIC Electrical

(Authorized Signatory)
Authorized on: 16 Jun, 2022 16:53 PM

This is a Computer Generated Report.
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HI PHYSD( ; HIPHYSIX LABORATORY INDIAPVT. LTD.
B-32/1/2, MIDC, Ranjangaon, Pune, Maharashtra

testing & calibration laboratory info@hiphysix.com, infohplindia@gmail.com
Phone : 02138 - 232901, 232902, 232903

CIN-U74120DL2009PTC 124754
Mobile 1 :+91 7768005400

Mobile 2 :+21 7768005411
Mobile 3:+91 7768005422

SUMMARY OF TEST REPORT

TEST REPORT NO: HPLI/Test/2204003201 DATE: 15/06/2022

(Number of Pages in Test Report: Page no. 1 to 26)

TEST FORMAT AS PER IS 16169: 2014/IEC 62116:2008

1. Name of the Manufacturer: KSOLARE ENERGY PVT LTD.
2. Product: Power Invertors for use in photovoltaic power system (Solar Grid inverter inverter)

3. Model: KSY-6.2KW-1P (Representative model)
KSY-8KW-1P, KSY-5.4KW-1P, KSY-5KW-1P, KSY-4.4KW-1P,
KSY-4KW-1P, KSY-3.4KW-1P, KSY-3KW-1P, KSY-2KW-1P,
KSY-1KW-1P (Series models)

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
Test for single or multi-phase inverter 6.0 P
Islanding as it applies to PV systems (Informative) Annex A P
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. Sarple fails-to-meetthe followingtestrequirements.

|, hereby undertake that the verdict stated in the test reports for all the test maiches with the test results.
The sample meets all relevant requirements of IS 16169:2014/IEC62116:2008 dees—not—mmeet—the
requirements-stated-above.

Date: 15/06/2022

UR HL ¢ IND
(Signature of Authonze person ’ﬁ.tﬂ“&ta%%;

BRI
Ashutesh Pathak

(Chief Technical Manager?

Pagelof1l

www.hiphysix.com

Registered office : B-9/51, Sector 18, Rohini, Delhi- 110089
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HI PHYSIX 5

testing & calibration laboratory

TC-5100
TEST REPORT
1S 16169: 2014/IEC 62116:2008
Test Procedure of Islanding Prevention Measures for
Utility-Interconnected-Photovoltaic Inverters
ULR-TC510022000000489F
Discipline: Electronics Testing
Group: Miscellaneous Products (Power Conversion Equipment)
Report Reference No........cvnil HPLI/Test/2204003201
Date Of ISSUE.......coorveerrvrennreennnnnt 15/06/2022
Total number of Pages.....cccrvvveerenn i 20
Testing Laboratory........ccceeiciccw. © HI PHYSIX LABORATORY INDIA PRIVATE LIMITED
AGAIESS ooooeoooooosssiserrenseenecennt B=3211/2, MIDC, RANJANGAON, PUNE MAHARASHTRA
Applicant’'s name.........c..........t. | KSOLARE ENERGY PVT LTD.
AQArESS . oo | SR NO.B2, HISSA NO. 3, MANGADEWADI, KATRAJ, PUNE SATARA
ROAD, PUNE, MAHARASTRA-411046
Test specification ...........ooeuieed
StANAArd ...oocvvveeiieeenaeeneeeeent | 1S 16169: 2014/ IEC 62116:2008
Test procedure........coevvucinnnnns : BIS Compliance Report
Non-standard test method ......... N/A
Test Report Form No. .....cocoveer | 18 16169/IEC62116:2008_V1.0
Test Report Form Originator .....: | BIS
MASTER TRF........ceveeeeeeiennnnnas | Dated: 05.04.2018
Test item description .................. | Power Invertors for use in photovoltaic power system
(Solar Grid inverter inverter)
Trade Mark ... 5
K solare

U x vk INDIA PVT. LTD.

PRt

Ashutosh Pathak
(Chief Techniral Mananer®

www . hiphysix,com
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HI PHYSIX 5

testing & calibration laboratory

TC-5100

ULR-TC510022000000488F Page 2 of 26 Report No. HPLI/Test/2204003201

Manufacturer . |[KSOLARE ENERGY PVT LTD.

FaCtOry. ool ISR NO.62, HISSA NO. 3, MANGADEWADI, KATRAJ, PUNE SATARA
ROAD, PUNE, MAHARASTRA-411046

Model/Type reference.................. [<oY-6.2KW-1P (Representative model)

KSY-6KW-1P, KSY-5.4KW-1P, KSY-5KW-1P, KSY-4.4KW-1P,
KSY-4KW-1P, KSY-3.4KW-1P, KSY-3KW-1P, KSY-ZKW-1F,
KSY-1KW-1P(Series models)

Ratings: a1 . |DC INPUT: Max. input voltage: 5560Vdc, MPPT voltage range: 100-550Vdc,
Max. input current: 2*13A, Nominal DC input voltage: 360Vdc,
Isc PV: 2*15A

IAC OUTPUT: Vac: 230Vac, Fac normal: 50Hz, Max. output current: 26.95A,
Rated AC output power: 6200W, Power factor: >0.98

(Representative model)
(For series models rating see copy of marking plate)

Testing procedure and testing location:

Testing Laboratory...........cccureerneereennat H PHYSIX LABORATORY INDIA PRIVATE LIMITED
Testing location/ address.....................:B-32/1/2, MIDC, RANJANGAON, PUNE MAHARASHTRA
s
Tested by (name + signature) ...........: Lalbahadur chaudhari ...,
R e rrgsh cmoudATURY INDIA PVT, LTD.

A/"B%! Pathak

fChief Tochnfeal Manana

Reviewed &Approved by (Name+ signature): Ashutosh pathak ...

i

Issued by (Name+ signature) .............: K. K. Jayaswal .............#0.. ...........

IS 16169/ IEC 62116_V1.0

www.hiphysix.com
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HI PHYSIX

testing & calibration laboratory

TC-5100

ULR-TC510022000000489F Page 3 of 26 Report No. HPLI/Test/2204003201
Summary of testing:
Tests performed (name of test and test clause): Testing location:
All applicable tests HI PHYSIX LABORATORY INDIA PRIVATE
Test for single or multi-phase inverter 6.0 LIMITED
Documentation 7.0 B-32/1/2, MIDC, RANJANGAON, PUNE

|_Ur'|intensir..*m:.@1! Islanding MAHARASHTRA

UK ML e aia casusal Ukl INOIA PYT, LTD.

IS 16169/ IEC 62116_V1.0 2&@/

Ashutosh Pathak
(Chief Technical Mananer

www . hiphysix.com
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HI PHYSIX )

testing & calibration laboralory

TC-5100

ULR-TC510022000000489F Page 4 of 26 Report No. HPLI/Test/2204003201

Copy of marking plate of the equipment: (Representative model)

o .
%ﬂe AR 180 fgm PR 150

KSY-6.2KW-1P Solar GTI KSY-6.2KW-1P  Solar GTI

Max, input voltage| 550Vdc Max. input voltage| 550Vde
MPPT voltage range| 100550V MPPT voltage range|100-550V
Max. input current | 2*13A Max. input current | 2*43A
Nominal DC input voltage| 380V Nominal OC input voltage| 360V
Isc PV 2*15A Isc PV 2*{5A
Vac/Fac Nonnal 230Vac/50H:z Vac/Fac Normal | 230Vac/0Hz
Max. output current | 26.95A Max. output current | 26,85
Rated AC output pawer | §200W Rated AC output power | 5200W
MFG Date 21102/11 MFG Date 2102112
Power Factor >0.99 Power Factor »0.99
_?mtmi Tm;;. u:ge -21:':_-%;-50 degree C g:;ﬂi:i Lﬁt ::rtllﬂ:n _%PS% ;an degree C
protection
T L
SN: KSY0422HS0011 SN: K8Y0422HS0012
IEC61683,81727,60068,61727,61000,62109 IEC81683 61727,80088,61727,61000,62109

v o |
Ta v o e & 8 ) Qs vaoo &1 )
KSOLAPE ENERGY PVT LTD KSOLAPE ENERGY PVT Ty
KATRAJ PUNE SATARA RDAD PUME - 411044, INDIA KATRAJ PUNE §41 3
UM KS21are L am

LB E S

NOIA PVT. LTD.

IS 16169/ IEC 62116_V1.0
/
hurc) h Path

ffhipnf Te

www . hiphysix.com




TC-5100

ULR-TC510022000000489F

Page 5 of 26

HI PHYSIX )

testing & calibration laboratory

Report No. HPLI/Test/2204003201

Copy of marking plate of the equipment: (Series models)

DR )
ESY-GBW-IP  Solar GTI

Max. input voltage| $50Vde

Salare

W ncr” I*vt, Led.

KSY-54KW-1P  Solar GTI

Max. input voltage| 550Vde

MPPT voltage range | 100-550V

Max. input curmrent

13A

Veminal DC mpud wllage

360V

Isc PY

2'15A

VaclFac Normal

2 )Vacls0Hz

Max. outputc urrent

18084

Rad AL cubdd powe] HIOW

WG Dake

2110222

Power Factor

2{0.93

Qrerating Temp. range

125~ +60 degree C

Deg. of protection

IP &3

SN: KSY042

M T

2HS0032

ECE1683 61727 55063 51727 61000 62108

Tz a2

& U = )

vy ol ao.ant

CEOLARE EMERGY VT L
SRNQE. HISTA ND3, MAGADENAD,
WATRA PLRE BATIRLROD, PUNE - 1048, 20U

10

MPPT voltage range| 100-550V
Max. input current | 2*43A

Nominal DC input voltage| 360V

Isc PV 2*15A
VaciFac Normal 230Vac/50Hz
Max. output current | 23.47A

Rated AC output pawer | S400W
MFG Date 21/02/22
Power Factor >0.98

I IEiLd: ee—
AR AR

SN: KSY0422HS0030

IEC61683,61727,60068,51727,61000,62109
Qe v & @ & & )

KSOQLARE ENERGY PVT LTD

SR ND 52, HISSA NO 1 MANGADEWAD!

KATEA] PUME SATARA RPDAD PUNE - 41134n INOIA
YA KSAlAre L am

IS 16169/ IEC 62116_V1.0

www.hiphysix.com

Wil PYT. LTL

),@/

Ashutosh Path
(Chief Techniral Manmar



\‘I'?;

HI PHYSIX )

testing & calibration laboratory

TC-5100

ULR-TC510022000000489F Page 6 of 26 Report No. HPLI/Test/2204003201

[ Copy of marking plate of the equipment: (Series models) |

R soare RIRIE0 | D Sule PR 150
KSY-SKW-IP  Solar GTI KSY-4.4KW-»1P Solar GTI
Max. input voltage| 550Vdc Max. input voltage| 550Vde
MPPT voltage range| 100-550V MPPT voltage range| 100-550V
Max. input current | 7*13A Max. input current | 2*43A
Naminal DC input voltage| 360V Nominal DC input voltage | 360V
Isc PV 2¢15A Isc PV 2*15A
Vac/Fac Nonnal 230Vac/80Hz Vac/Fac Nonnal 230Vac/50Hz
Max. output current | 21.73A Max. output current | 18.13A
Rated AC output power | S000W Rated AC output power | 4400W
MFG Date 21/02/22 MFG Date 21/02/22
Pawer Factor >0.99 Power Factor >0.99
erating Temp. range [-25- #60 degree C Operating Temp. range |-25~ +50 degree C
geg ui _of protection | Y Deg. of protection | IP 60 |
T T TR
SN: KSY0422HS0028 SN: KSY0422HS0026
IEC81683 61727 60068,61727,61000,62109 IEC§1633 61727 60068 61727,81000 62108
02 vaoe & 1 ) 0 a v &a @ @ & )
o o5 HSANG 3 MANGADEWAD! SPND 51, HISSANC 3 MANGADEWAD!
KATRA, PURE SATARA POAD PUNE - 411943, INDIA s-:jjpl:jl :LNE :ATAPA POAD PUNE - 414045 INDIA

ot ANDTA PYT. Iﬁ;’i
w&/
_‘_._.-’
Ashcrns Pathak
(Chief Technical Mananery

IS 16169/ IEC 62116_V1.0
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HI PHYSIX

testing & calibration laboratory

TC-5100

ULR-TC510022000000489F Page 7 of 26 Report No. HPLI/Test/2204003201

Copy of marking plate of the equipment: (Series models)

‘ﬂ(Sn are
ml re P 150

KSV-4KW.IP  Solar GTI KSY-J {KW-1P Solar GTI

Max. input voltage| 550Vdc ::::!:rl::l;:::ﬂ: 122?:::\’
e T Mot input curane| 412
Nominal DC input valtage | 380V Nominal DC input voltage| 380V
Isc PV 2445A Isc PV 1*{5A
Vac/Fac Normal 230Vac/50H
e || S
Rated AC output power | 4000W Reted AC output power | JA0OW
MFG Date 21/02/21
o -
erating Temp. range -25:- +50 degree C ﬁ”‘“:ﬂ Tar:p.;anlge -25— +60 degree C
'gpeg ngprn%er.tiion F'E!—E_ I]nl proecion] P 55_.._._
| il
JURKINTHWRRIN |ov_ksvoszaoz

IEC61683 81727 80068,64727,64000,62109
@ s vy 2 @ @ 1 )

KSOLARE ENERGY PYT.LTD

IEC31883,81727,60088,61727,61000,62109
0a vo e & v )

= SP M0 52 HISSA MO 3, MANGADEWAD)

KSOLARE ENERGY PVT LTD == Ml 8 \ VADI,

SR MO 52, HISSAND 3 MANGADEWAD) KATRA] PUNE SATARA ROAD, PUNE - 411943, INDIA
KATPAJ PUNE SATARARCAD PUME - 411045 INDIA W Ksglars Lam

AN WA Lam

| courAlURY INDIA PVT. LTD. i
FOR i PR el |

IS 16169/ IEC 62116_V1.0 \%@é{ i

Ashutosh pachak 4
(chief Technical Hand v

www.hiphysix.com
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HI PHYSIX

testing & calibration laboratory

ULR-TC510022000000489F Page 8 of 26 Report No. HPLI/Test/2204003201

Copy of marking plate of the equipment: (Series models)

Loergy vt Ltd

KSY-3KW-IP _ Solar GTI | KSY-2KW-IP  Solar GTI

'géﬁzﬂ?15§ T 150 ‘{KSulare R 150

Max. input valtage| 500Vdc Max. input voltage) 500Vdc
MPPT voltage range| 100-500V MPPT voltage range| 100-500V
Max. input current | 1*13A Max. input current | 1*13A
Nominal OC input wltage | 350V Nominal OC input voltage| 360V
Isc PV 1*15A Isc PV 1*45A
VaclFac Nomnal 230Vac/50Hz Vac/Fac Nommal | 230Vac/QH:z
Max. output cument | 13.04A Max. output current | 8.68A
Rated AC autput power | 3000W Rated AC output power | 2000W
MFG Date 21/02/11 MFG Date 21/02/22
Power Factor >0.499 Power Factor >0.99
?mn’n? Temp. range -25- +Eﬂ degree C Operating Temp. range [-25~ +80 degree C
eg. of protection | IP 65 | Deg. of protection | IP 65
....,.........._,..._.._____,_______. e e,
AL RO S R
SN: KSY0422HS0021 SN: KSYD422HS0018
IEC61683,61727,60068 61727,61000,62109 IEC61683,81727,60068,61727,61000,62109
Csvs e 95 ) Tavase oW )
o ooy L S5 022 HISSAND 3 MINGADEVAD
T:IT(: i::,_s.: SATARA ROAD PUNE - 411745 INDA T?:F;:]]j.lhn_: I:.n.«.q.mu.&c PUNE - 411045 INDIA

wny INDIA PVT. LTD.

IS 16169/ IEC 62116_V1.0 /-’-'
Ashutosh Pathak
(Chief Techniral Mananar®

www.hiphysix.com
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testing & calibration laboratory

Report No. HPLI/Test/2204003201

Copy of marking plate of the equipment: {Series models)

—

%
Solare A 1SO
Energy vt Lid. N

KSY-1IKW-1P

Solar GTI

Max. input voltage| 500Vdc

MPPT voltage range| 100-500V

Max. input currant

1*3A

Nominal DC input valtage

360V

Isc PV

1*15A

Vac/Fac Nomnal

230Vacf0Hz

Max. output current | 4 33A

Rated AC output power | 1000W

MFG Date 21/02/22
Power Factor (.89

?Hlﬁﬂi Temp. range -25= +60 degree C
eg. of pratection P65
T

SN: KSY0422HS0013

IEC61683,61727,60068 61727,61000,62108
(ﬁ_ a VvV A @& @ ¥ )

KSOLAPE ENERGY PVT LTD

P NO 22, HISSA NO 3. MANGADEYYAQI,

WATEA) PUNE SATARARDAD PUNE - 441048 INDIA
A ksl 8re Lam

FOR M4 rrrsas LaowdAORY INDIA PVT. LTD.

Pl

Ashutosh Pathak
{Chief Techniral Mananer?

IS 16169/ IEC 62116_V1.0

wwWw.hiphysix.com
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HI PHYSIX

testing & calibration laboratory

Report No. HPLI/Test/2204003201

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..........cccoeiiiii 1 13/04/2022

Date(s) of performance of test.......................... 25/04/2022-14/06/2022

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 — Quality factor

W - Utility Real Power

Var — Utility Reactive Power

VDC - DC Voltage

VEUT — AC Voltage of EUT

tR — Run on time

IR — Resistive load current

IL — Inductive load current

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 cbject

test object does meet the requirement Pass (P)
test object does not meet the requirement Fail (F)

IS 16169/ IEC 62116_V1.0

DH i priracd

cwauta l URY INDIA PVT. LTD,
i

Ashutosh Pathak
{Chief Technical. Manager

www.hiphysix.com
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HI PHYSIX 5

testing & calibration laboratory

ULR-TC510022000000489F Page 11 of 26 Report No. HPLI/Test/2204003201

Manufacturer’s Declaration per Standard:

Similarities between the models: Representative models and series modeis have following similarities
1) Same rated Input/Output voltage: 360VDC/230VAC

2) Same frequency. 50Hz

3) Number of Phases at output: Single phase

4) Same PCB design and layout : Same

5) Same Power Stage topology: Non-isolated

8) Same Insulation Class: Transfarmer less

7) Same Control Algorithm/firmware: V1.0, Firmware Version Name: Ver 1.0, Hardware Version Name: KSY
8) Same Cabinet Design: IP65

9) Class of construction: Class |

Differences between the models: Representative models and series models have foilowing differences
Model Number, Electrical Rating (as mention in marking label), Dimensions & Weight.

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 Enclosure #)" refers to additional information appended to the report.

"(see appended table)" refers to a table appended to the report.

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

FOR WI PHYSIX LABORATORY INDIA PVT. LTOD.

<§J<
IS 16169/ IEC 62116_V1.0 ﬁ

shutosh Pathah
(Chief Techniral Manans

www.hiphysix.com
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General Product Information:

Product Electrical Ratings

Page 12 of 26
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HI PHYSIX J

testing & calibration laboratory

Report No. HPLI/Test/2204003201

Parameter Value Remarks
1) Rating See below ===
a) Maximum output power W 6200W ---
b) DC voltage range Vdc 100-550V -
¢) DC current limits Idc 12*13A -
d) AC voltage range Vac 230V -
&) Frequency range Hz 50Hz -
f) AC current limits A 26.95A ---
g) Efficiency % 98.0% 2o
h) Voltage trip settings v 195.5(Under voltage) for<2s | ---
(magnitude and timing) 254 (Over voltage) for <2s
i) Frequency trip settings Hz 48.5 (Under frequency) -
(magnitude and timing) for <1s

50.5(Over frequency) for<1s
i) Other software settings Refer user manual -
i) Firmware version - \Ver 1.0 men

l:ignware Version Name: Ver

Hardware Version Name:

KSY i
2) Others - . -—-
a) Displays - LED with LCD display
b) Temperature range °‘C -25°C to +60°C -
c¢) Humidity % 0%~100% e

Sample code by online request is “SC225P100244"

IS 16169/ IEC 62116_V1.0

FOR HI PHYSIX LABORATORY INDEA PVT. LTD.

Ashutosh Patha!

Chief Teachniral Maear
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HI PHYSIX J

testing & calibration laboratory

Report No. HPLI/Test/2204003201

IS 16169:2014 /IEC 62116:2008

Clause | Reguirement + 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 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 P
record the waveform from the beginning of the islanding digital storage oscilloscope
test until the EUT ceases to energize the island. is used.
For multi-phase EUT, all phases are monitored. Single phase output 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 output 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 2
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
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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5.2.1

PV array simulator

See below P

The tests are conducted at the input voltage defined in
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.

Complies P

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

PV array simulator is used =

5.2.2

Current and voltage limited DC power supply with series
resistance

Array simulator is used N/A

A DC power source used as the EUT input source is
capable of EUT maximum input power (so as to achieve
EUT maximum output power) at minimum and maximum
EUT input operating voltage.

See above N/A

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

See above N/A

A series resistance (and, optionally, a shunt resistance) is
selected to provide a fill factor within the range: Qutput
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 valtage, 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 isexceeded.

Power factor: 0.25 10 0.8

See above N/A

5:2.3

PV array

Array simulator is used N/A

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

See above N/A
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| Result — Remark

| Verdict

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

See above

N/A

53

AC power source

See below

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

Table 4 — AC power source requirements

Items Conditions

Voltage Nominal £2.0%

Voltage THD <2.5%

Freguency Nominal £1 Hz

Phase angle distance"

'"Three-phase case only

Meets the conditions
specified in Table 4.

5.4

AC loads

See below

On the AC side of the EUT, variable resistance,
capacitance, and inductance are connected in parallel as
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.

Variable RLC (AC)load used

All AC loads are rated for and adjustable to all test
conditions. 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.

Meeting the requirement

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

calculating Qf.

Complies
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6 Test for single or multi-phase inverter See below P
6.1 Test procedurs 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 used
the EUT output power. o
For multi-phase EUT, the load is balanced across all Complies P
phases and the switch S1 as in Figure 1opens 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
¢) 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) Connect the RLC load configured in step d) to the EUT See appended table 6.1 P
I by closing S2
f) Open the utility-disconnect switch S1 to initiate the test, See appended table 6.1 P
Run-on time is recorded.
g) For test condition A, adjust the real load and only one of | See appended table 6.1 B
the reactive load components to each of the load
imbalance conditions shown in the shaded portion of
table 6. If any of the recorded run-on times are longer
than the one recorded for the rated balance condition,
then the non-shaded parameter combinations also
Require testing.
h) For test condition B and C, adjust the only one reactive See appended table 6.1 P
load 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 See appended table 6.1 P
islanding protection when each case of recorded run-on time
is less than 2 s or meets the requirements of local codes.

¥ Documentation See below P
At a minimum, the following information is recorded and See below P
maintained in the test report.
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a) Specifications of EUT. Table 8 provides an example of | See attached data sheet F*
the type of information that is provided. on page no. 25
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 is to be recorded.

c) Block diagram of test circuit. See page no. 26 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 F

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
A General See above Annex A P
A2 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 NIA
B.2 Testing circuit See above NJA
B.3 Testing equipment See above N/A
B4 Testing procedure See above N/A
B.5 Documentation See above N/A
FOR HI Fitoid « naunsd URY Il\U,IfL F'{T. LTD.
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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 Remarks
No. | (% of | e load (% of | (%aof | on (kW) | (Resistiv | (Inductiv | (Capaciti | Qs
EUT | (% of nomin | nomin | time e) e) (kVa) ve) (kVa)
ratin | Qu) al) al) (ms) (KW)
g)
1 100 100 v} 0 2540 | 6.200 | L1:6.153 | L1:6.147 L1:6.112 1.000 406 Test A at BL
L2:-- L2:-- L2:--
L3:-- L3:-- L3:--
b 66 66 a 0 90.00 | 4.092 | L1:4.207 | L1:4.281 L1:4.175 | 1.000 270 Test B at BL
L2:-- L2:-- LZ:--
L3:-- L3:-- L3:-- ]
3 33 a3 1] 0 100.0 | 2.046 | L1:2.180 | L1:2.118 | L1:2.198 | 1.000 134 Test C at BL
L2:-- L2:-- L2:--
L3:-- L3:-- L3:--
4 100 100 -5 -5 174.0 | 6.200 | L1:6.505 | L1:6.558 L1:6.115 | 0.972 406 Test Aat B
L2 L2:-- L2
L3 L3:-- L3:--
5 100 100 -5 0 155.0 | 6.200 | L1:6.428 | L1:6.248 L1:6.115 | 0.958 406 TestAallB
[2:-m L2:-- L2:--
- L3:-- L3:-- L3
6 100 100 -5 5 161.0 | 6.200 | L1:6.445 | L1:5.911 L1:6.112 0.933 406 TestAat B
L2 L2:— L2:--
L3 L3:-- L3:--
7 100 100 0 -5 150.0 | 6.200 | L1:6.155 L1:6.520 L1:6.112 1.018 406 TestAat|B
L2:-- L2:-- L2:--
L3 L3:-- L3:--
8 100 100 i} 5 153.0 | 6.200 | L1:6.155 L1:5.898 L1:6.112 0.968 406 Test Aat|B
L2 L2:-- L2:--
L3:-- L3:-- L3:--
9 100 100 5 -5 143.0 | 6.200 | L1:5.825 | L1:6.501 | L1:6.112 | 1.067 406 Test Aat B
L2:-- L2:-- L2:--
L3 L3:-- L3:--
10 100 100 5 0 140.0 | 6.200 | L1:5.825 L1:6.198 L1:6.112 1.063 406 Test Aat B
L2:-- L2:-- L2
L3:-- L3:-- L3:--
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11 100 100 5 5 149.0 6.200 | L1:5.825 L1:5.923 L1:6.112 1.022 406 | TestAat
LZ:- L2:-- L2~ B
L3:-- L3:-- L3:--

12 100 100 -10 10 163.0 6.200 | L1:6.513 | L1:5.814 | L1:6.112 0.915 406 | TestAat
L2:-- L2:-- L2:-- 1B
L3:- L3:-- L3:--

13 100 100 -5 10 172.0 6.200 | L1:6.414 | L1:5838 | L1:6.112 0.920 408 | TestAat
L2:-- L2:-- L2 1B
L3:-- L3:-- L3~

14 100 100 0 10 139.0 8.200 | L1:6.202 | L1:5.811 | L1:6.112 0.962 406 | Test A at
L2:- L2:-- L2 1B
L3:-- L3:-- L3:--

16 100 100 10 10 137.0 6.200 | L1:5.528 | L1:5638 | L1:6.112 1.050 406 | Test Aat
L2 L2 L2 1B
L3:-- L3:-- L3:--

16 100 100 10 5 153.0 6.200 | L1:5.566 L1:5.944 | L1:6.112 1.075 406 | Test Aat
L2:-- L2:-- L2:- 1B
L3:= L3:-- L3:--

17 100 100 10 0 158.0 6.200 | L1:5.,550 | L1:6.247 | L1:6.112 1.110 406 | Test A at
L2:-- L2:— L2:-- 1B
L3:- L3:-- L3:-- -

18 100 100 10 -5 1589.0 6.200 | L1:5.519 | L1:6.627 | L1:68.112 1.127 406 | Test A at
L2:- LZ:-- L2:-- 1B
L3:- L3:-- L3:--

19 100 100 10 -10 179.0 6.200 | L1:5.510 L1:6.458 | L1:6.112 1.120 406 | TestAat
L2 L2:-- L2:-- 1B
L3 L3:-- L3:--

20 100 100 5 -10 180.0 6.200 | L1:5.509 | L1:6.472 | L1:6.112 1.023 406 | TestAat
1L2:-- L2:-- L2:-- 1B
L3:-- L3:-- L3:--

21 100 100 0 -10 175.0 6.200 | L1.6.1585 | L1:6.436 | L1:6.112 1.015 406 | TestAatl
L2:-- L2:-- L2:-- 1B
L3:-- L3:-- L3

22 100 100 -5 -10 171.0 6.200 | L1:6.6827 | L1:6.473 | L1:6.112 0.975 406 | TestAat
L2:- L2:-- L2:-- 1B
L3:-- L3:-- L3:--

23 100 100 -10 -10 165.0 6.200 | L1:6.500 | L1:6.458 | L1:6.112 0.9862 406 | TestAat
L2:-- L2:- L2:-—- B
L3— L3:-- L3 -

24 100 100 -10 -5 161.0 6.200 | L1:6.463 | L1:6.536 | L1:6.112 0.973 406 | TestAat
L2:- L2:-- L2:-- B
L3~ L3:-- L3:--

25 100 100 -10 0 191.0 6.200 | L1:6.460 | L1:6.240 | L1:6.112 0.959 406 | TestAat
L2:-- L2:-- L2:-- B
L3:-- L3:-- L3:--

26 100 100 -10 8 188.0 6.200 | L1:6.406 | L1:5.915 | L1:6.112 0.942 406 | TestAat
L2:-- L2:-- L2:-- 1B
L3:-- L3 L3:--
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27 66 66 0 -5 108.0 4092 | L1:4.207 | L1:4.508 | L1:4.175 1.022 270 | TestB at
L2;-- L2:-- L2:-- B
i L3~ L3:- L3:--
28 66 66 0 -4 107.0 4,092 | L1:4.207 L1:4.448 L1:4.175 1.017 270 | TestBat
L2:-- L2:- L2:—- 1B
L3:-- L3:-- L3:--
29 66 66 0 -3 112.0 4082 | L1:4.207 | L1:4.407 | L1:4.175 1.012 270 | TestB at
L2:-- L2:-- L2:-- B
L3:-- L3:-- L3:--
30 66 66 0 -2 110.0 4092 | L1:4.207 | L1:4.358 | L1:.4175 1.008 270 | TestBat
L2:-- L2:-- L2:-- 1B
L3:-- L3:-- L3~
31 B6 66 0 -1 117.0 4.092 | L1:4.207 | L1:4.318 | L1:4.175 1.003 270 | TestB at
L2:-- L2:-- L2:-- B
L3:-- L3:-- L3:--
32 o151 66 a 1 115.0 4092 | L1:4.207 | L1:4.229 | L1:4.175 0.890 270 | Test B at
L2:—- L2:— L2:-- B
L3:-- L3—- L3:--
33 66 66 0 2 113.0 4,002 | L1:4207 | L1:4193 | L1:4175 0.990 270 | TestBat
L2: L2:- L2:-—- B
L3 L3:-- L3~
34 66 66 0 3 118.0 4.002 | L1:4.207 | L1:4.147 | L1:4175 0.985 270 | TestB at
L2~ L2:-- L2:-- B
L3:-- L3:-- L3:--
35 66 G6 4] 4 118.0 4.092 | L1:4.207 L1:4.108 L1:4.175 0.980 270 | TestBat
L2:-- L2:— L2~ B
L3:-- L3:-- L3:--
36 66 66 0 5 104.0 4082 | L1:4.207 | L1:4.088 | L1:4175 0.975 270 | TestB at
L2 L2:-- L2 B
L3:-- L3:-- L3:--
37 33 33 0 -5 98.00 2046 | L1:2180 | L1:2.247 | L1:2198 1.025 134 | TestC at
LZ:- L2:-- L2:- B
L3 L3:-—- L3:--
as 33 33 0 -4 93.00 2.046 | L1:2.180 L1:2.228 | L1:2.198 1.021 134 | TestC at
L2 L2:-- L2:-- 1B
L3:-- L3:-- L3:--
39 33 33 0 -3 97.00 2.046 | L1:2.180 | L1:2.204 | L1:2.198 1.016 134 | TestCat
L2:-- L2:-- L2:-- B
L3:-- L3:-- L3:--
40 33 33 ] -2 95.00 2.046 | L1:2.180 | L1:2.163 | L1:2.198 1.011 134 | Test Cat
L2:-- L2:-- L2:-- 1B
L3:-- L3:-- L3:--
41 33 33 0 -1 84.00 2.046 | L1:2.180 | L1:2.157 | L1:2.198 1.006 134 | Test C al
L2:-- L2:-- L2:-- B
L3:-- L3:-- L3:--
42 33 33 0 1 104.0 2.046 | L1:2.180 | L1:2.117 | L1:2.198 0.996 134 | Test C at
L2:-- L2:-= L2:-- 1B
L3:-- L3:-- L3:--
WKL ' 3 o e LY AINGEA PYT, LTD.
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43 | 33 33 0 2 86.00 2.046 | L1:2.180 | L1:2.109 | L1:2.198 0.1 134 | TestCat
L2;-- L2:— L2 B
L3:-- L3:— L3:--

44 | 33 33 0 3 83.00 2046 | L1:2.180 | L1:2.076 | L1:2.198 0.988 134 | TestCat
L2:-- L2 L2:-- 1B
L3:-- L3:— L3:--

45 33 33 0 4 102.0 2.046 | L1:2.180 | L1:2.054 | L1:2.198 0.8981 134 | TestCat
L2:-- L2:— L2:-- B
L3:-- L3:-- L3:--

46 | 33 33 0 5 101.0 2.046 | L1:2180 | L1:2.033 | L1:2.198 0.975 134 | TestC at
L2:-- L2:- L2:-- 8
L3:-- L3:- L3:--

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.

D BL: balance condition, IB: imbalance condition.
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Appendix A
Photograph
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INTERNAL VIEW
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PV CONNECTORS, WIFI/GPRS, AC OUTPUT PORT
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Waveforms:

66% BALANCED CONDITION

100% BALANCED CONDITION

33% BALANCED CONDITION
o S e M Pos; ~328.0ms: il
r o ] + -

Type

Source
CH1

at1740ms

J Z574TH

- —

33% UNBALANCED CONDITION

b P SJO000m
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SPECIFICATION SHEET

“¥|  TECHNICAL PARAMETER

KSY-6.2KW-3P |

AL INP i e ey
Hiominal DC input voltags 360
JMax peak DC nputpowse (k) | T4 -
_Max. DC input voitage (V) 550 e ]
Lax, MPPT input currant (A) 13
MPPT shorl crcuit current (4] I 15 T
MPET Tracking vollage (V] 100-550
Nl staet voitage (V) =) Ad
Mymber of MPPT tracker £
SungperMPPTwackers | 2 !
- CUTPUT AC PARAMETER s ey il |
| Raled culput power (kW) = wnd
Fated grid voltage ()
Mominal grd frequency (Hz)
Mdax. cutput current AC (A N |
| ACoermectionwithPE | LU
THD (%]
Cutput power factor %) 0.8 leag-0.8 lag

 EFFICIENCY |

| Max. conversionefficieney (%) | . 980 |
Max Euoofficaney (%) [ 7% |
: PROTECTION
| Ani-slanding protection L Inlegratedissperl®C) __{
frsidation resislance deteciion | Integrated
Residual curent mendedng ! Inteqeated
Cver vallage protection ' e Supported (asper IECY
D switch | Ogticnal
| Sume protection | Type 1l with X+Y capacitor
Ciher prolections | PV lightreng, DC inpul short circuit, DC OV & URY, Ingulation
| resistance detection. RCCE, ELCB, Qverfunder vollage, Cverfunder
| freguency, over lemperaturs, AC output PF confrol, output short
e — | cirsuit protection, Inpul reserve polarily protection :
GENERAL DATA
Dimensions (W'H'Dy 395 x 328 x 154 mm R
|_Meight {xg) 10
Noige ermission (dB) <30
Display LED with LCD display N
DG connection Type MCA
| AC conrection type — Plug in connectior i 4
_Communication inferface WIHGPRIRE41IE herale LAN Lacal menitnang
Conling mathod Hatural cooling
| Operating amoient -25-60"C
| Relative humidity o D 100% i|
| Max. oparat:ng alitudeim) | 20000>Derating]
[Protectionelass k] s P55
Night stand Uy powsr consumpton (w) | . <1
Standard warranty ] 5.8 Years (Extendabie upio 10 yaar)
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| Clause | Requirement + Test

BLOCK DIAGRAM OF TEST CIRCUIT

TEST CIRCUIT

Waveform | _
manitor I
1 =
; &
i 1o
| 1 5
{ I
DCpower | loc foc | gyt | EwT feur ¥ ¥ AC power
BEAIER {inverter) - saurce
U I Peur  Geur ] (i)

| AC loads |

Figure 1: Test circuit for islanding detection function in a power conditioner (Inverter)
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Hi Physix Laboratory India Private Limited ULR No. : ULR-

TC510022000000490F

DOC No. : HPLI/Test/2204003301 B-32/1/2, MIDC, Industrial Area, Ranjangaon, Pune,
Telephone © +91 8552003805 Pune, Pune, Maharashtra, India - 412220
FAX Do-
E-Mail . infohplindia@gmail.co

m
BO Code : NA
Test REPORT AS PER : IS 16221 : Part 2 (2015)
QR Code/Barcode : 102036CRS
REPORT NO : SC22SP100245_1 DATE : 16 Jun, 2022
PART A. PARTICULARS OF SAMPLE SUBMITTED
a) Customer Name & Address . KSOLARE ENERGY PVT LTD

SR NO.62, HISSA NO.3, MANGADEWADI, KATRAJ,
PUNE SATARA ROAD, PUNE, MAHARASHTRA, PIN
411046, NA, MAHARASHTRA, India - 411046

b) Nature of sample P

c) Grade/Variety/Type/Class Size etc . NA
d) Declare values, if any Do
e) Batch No. & Date of Manufacture N
f) Quantity 2
g) Date of Receipt . 13 Apr, 2022
h) BIS Seal : Verified by Sample Cell
i) 10's Signature . Verified by Sample Cell
j) Any other Information / Expiry Date, If any o/
k) Date of Commencement of Testing . 20 Apr, 2022
[) Date of Completion of Testing . 16 Jun, 2022
m) Section Code . 22ED493N
n) Section Report No. : 22ED493N_1
0) Report Type . New
p) Reference Report No. :
q) Remarks . Test Report Attached.
Mr. Abhishek Singh
OIC SAMPLE CELL
(Authorized Signatory)
Authorized on: 16 Jun, 2022 17:54 PM
1.

This is a Computer Generated Report.
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Section Report No. : 22ED493N_1 IS 16221 : Part 2 (2015)

1. Reference to sampling procedure, wherever applicable. Not Applicable

2. Supporting documents for the measurements taken and results derived like graphs, Yes
table sketches and or photographs as appropriate to test report, if any.

3. Deviation from the test methods as prescribed in relevant ISS/Work instruction, if any.  Not Applicable

Mr. Santosh Kumar Gupta
OIC Electrical

(Authorized Signatory)
Authorized on: 16 Jun, 2022 16:47 PM

This is a Computer Generated Report.

Page 2 of 111



Section Report No. : 22ED493N_1 IS 16221 : Part 2 (2015)

PART C. TEST RESULT

S.No. Clause No Parameter - Test Description Min Max Unit Result/
Table No. Method of test Limit Limit Observation
SI. No
1 14 Components - - - - Certified Component

Used (for remaining
details see attached
test report)

2 13 Physical - - - - Complies ( for
Requirements remaining details see
attached test report )
3 12 Protection against - - - - No chemical hazards
Chemical Hazards ( for remaining details
see attached test

report )

4 11 Protection against - - - - No liquid
Liquid Hazards containment system

used( for remaining
details see attached
test report )

5 10 Protection against - - 80.0 dBA 8.0 (8 dB (For
Sonic Pressure remaining details see
Hazards attached test report))
6 9 Protection against Fire - - - - The EUT is employed
Hazards with metal enclosure

reduced the risk of
ignition and spread of
flame( for remaining
details see attached
test report)

7 8 Protection against - - - - No mechanical
Mechanical Hazards hazards under normal

and single Fault

condition ( for
remaining details see
attached test report)

8 7 Protection against - - 35 mA 1.5 (1.50mA (For
electric shock and remaining details see
energy hazards attached test report))
9 6 Environmental - - - - The EUT for Outdoor
requirements and Conditioned ( for
conditions remaining details see
attached test report)
10 5 Marking and - - - - After the test, the
documentation markings are clearly

legible There was

neither loose nor
curling on the edge

of the label. (For
remaining details see
attached test report)

11 4 General Test - - 10.0 % (Shall 13.128 (13.128A @
Requireements not exceed 120.86Vdc and
the marked output voltage of
input & 230.63V & current of
output by 7.367A (For details
more than  see attached test
10% report))

Mr. Santosh Kumar Gupta
OIC Electrical

(Authorized Signatory)
Authorized on: 16 Jun, 2022 16:47 PM

This is a Computer Generated Report.
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Section Report No. : 22ED493N_1

See attached test report

IS 16221 : Part 2 (2015)

This is a Computer Generated Report.
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Mr. Santosh Kumar Gupta
OIC Electrical

(Authorized Signatory)
Authorized on: 16 Jun, 2022 16:47 PM



HI PHYSIX M52 0m0c taniangton Puse scromme

tasting & calibration laboratary infe@hiphysix.com, infohplindic@gmail.com
Fhone : 02138 23290101, 232902, 233903

CIN - U741 20DL2009FTC 194754

fMMobite 1 :+81 Z748005400

dMobijlec?d : +9] 7768005411 =/

MMokile 3 7+ FF&a8005422

SUMMARY OF TEST REPORT

TEST REPORT NQ: HPLITest2204003301 DATE: 15/06/2022

(Mumber of Pages in Test Report: 105)

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

1. Mame of tha Manufacturer: KSOLARE ENMERGY PVT LTD.
2. Product: Power Imvartors for use in pholovaltaic powsr system | Sclar Grid invertss mearier)

3 Medels; KSY-6.2KW-1P (Repressntative model)
KSY-E6RW-1P, KSY-04KW-1P, KEY-5KW-1P, KSY-4 450 -1P, KSY-4HW-1P,
KSY-3.4KW- 1P, KEY-3EW-1P, KSY-2EW-1P, KSY-1KW-1P [Serles models)
4, Medel differences provided [if applicable): Yeas
5. Model differences verified as per MMNRE Guidalines for series formulation: Yes

6. Test Results:

5L, NO. TEST REQUIREMENT CLAUSE VERDICT |
1 Ganeral lesbing requiraments 4E 1 F' |
2. | Marking and Documentation 5.0 P
3 Environmentat requerements and conditicns B.0 P
4, Protection agalns! electric shock and energy hazards T.0 P
g Protection against mechanical hazards B.0 F
B Frotection against fire hazards 8.0 F
i Frotection against sonic pressure hazards 0.0 F
8. Protection against liquid hazards 1.0 Pl
8 Protectian against Chemical Hazards 12.0 PliA
10, Physical requirements 130 P )
11, Camponents 14.0 P

['FEIR ML PNYATE (ARORATIGF  INDTA p-,-.;_ (R

Fage 1 of 2 —-LW
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Ashwrrash Pyraa
IWRTAF Tachnira) ilpamar

| 1087

listered office ; B-9/51, A 18, Rohini, Delhi
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HI PHYSIX HI PHYSIX LABORATORY INDIA PVT. LTD.

7 B-32/1/2. MIDC, Ranjangaon, Pune, Maharashira
baging & cmemiion barsinry info@hiphysix.com, infohplindia@ gmail.com
Phone : 02138 - 232901, 232902, 232703

CIN- U741 200L2009PTC 174754
MobHae 1t +91 7768005400

Moblle 2 +%1 7748005411 =
Mobile 3 ;| +% ] 774680054272

TEST REPORT NO: HPLIMast2204003301 DATE: 15082022

General Information:

1. The conformity cerlificates of critical components are verfied 1o ensure compdate besting of apparatus
under test and detsis regarding harmaonized |EC standards (whera |EC standards ara not availabie) are
alzn provided in the kst of crificzl componsnis.

COMCLUSICON:
1.-Sample maels all relevant requirernants of 15 16221 (Fart 2); 2015/ IEC 62109-2: 2011
3 Sampleteslelomeat-the-followeng-test-Fregiaremanis,

I, hereby undectake that the verdict stated in the test repors for all the test matches with the test results.
The sample meets all relevant requirements of 1S 16221 (Part 2k 2005 |EC 62109-2 2011 cess-Rok-rract
e saq-irsantis slaled asove

HLW e roiienh pE0OEATORY TR MUT, | ..

Arhyreal Pathak

(Chief lechuical asindcy
Date: 15062022 [Sknalure of Authorized parson with Slamp)

Page 2 of 2

Registered office | B-2/51, Secter 16 Ronhini, Delhi- | TDABY
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HI PHYSIX /

lesling & callbraticn laboealary

TC-51D00

Tast Report Mo: HPLI Test2204003301 Fage 1 of 105

[ssue Date: 150612022

ULR-TC510022000000480F

Discipline: Elecironics Testing
Group: Miscallaneous Products (Power Conversion Equipment)
Manufacturer: 'KSOLARE ENERGY PVT LTD.

SR MNOG2, HISSA NG, 3, MANGADEWADI, KATRAJ, PUNE SATARA
ROAD, PUME, MAHARASTRA-411046

Tesf ifem; FPower Invertors for usa in photowvoliaic power system
(Solar Grdd Imverer inverier]
Identifization: KSY-8. 2000 -1P (Representative model])  Seral Mo KEYQ422HS0011,
KSY-6HW-1P, KEY-5 4K0N-1P, KSY04Z2H50012

KSY=-5HN-1P, KSY -4 4H0-1P,
KSY-aKWN-1P, KSY-3 4KW-1P,
ESY-JHWN-1P, KSY-2RW-1P,

KSY-1KW-1P (Series models)

Receint No.- 22040033 Date of receipl: 1204/2022

Testing faborafory Hi Physix Laboratory India Pvt. Ltd,
and its addrass. B-32/1/2, MIDG, RANJANGADN, PUNE, MAHARASHTRA, PIN-412220.

Test specificalion: IS 16221 (Part 2% 2015/ 1IEC 62109-2; 2011

Test Resull; The test tem passed /AHaied-the les! specifications).
M

Othar Aspects:

This tast report ralates to the - test sample submitied

i Reviewsd & Approved by | ]
Tastad by: Authorized Signatery: NaAY
AU Bl r el sendSHl L UET  SNTTA FYT, LTI

) =72 i 1

&Eﬁi}i/ ___;:- ‘{\{:‘h{' : é’f—f //
- i o T ol Fadhakd -F.__r'
{Akshay Salwatkar/ " 7| iAshutos a (K. K. Jayaswall
Testing Engineer) Chief Technical Manager) Chief Quality Manager)

| Date: 15/06/2022 Date: 15/06/2022 Date: 15/06/2022




HI PHYSIX J

ieabing & calibraton laboratory

ULR-TCS510022000000480F Page 3 of 105 Report Ma.: HPLLTest2204003301
Testing procedure and testing location:
%] | Testing Laboratory: Hi Physix Laboratory India Put. Lid,
Testing location/ address............. B-32/1/2, Mide, Ranjangaon, Pune. Maharashira, Pin-
A1 22200,
[] | Testing procedure: _
Tested by (Akshay Salwatar/ |
(name+ SIGRAIUIS)..........vcnrereemrmsrersnranat Tea Hhginae) %f
I .-l’--
Reviewed & Approved by | Ashutosh Pathak
T ‘F"F ¥ ) (Chiaf Technbcal
tho !Ed SIHHatuw"u.uuu.a----.-r-.-r.-.-.-r Harl-.amr; TR, i 3
FOR - HE PHYSTY | ADCRATORY INOTA SWT. LTD.
| > il ’R-K' .
| AR RN
I Asburosh Prenal
(Chiel Terkmical Banames

_[I{ K. Jayaswall

Issued by (name, function,
Chiaf Quality Manager) .

b ¥ R A

TRF No. IS 16221 (Part 2) ; 2015 V1.0
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HI PHYSIX

wgling & cabbration Bboralory

TC3110

TEST REPORT
IS 16221 (Part 2):2013

Safety of Power Converter for use in Photovoltaic Power
Systems Part 2: Particular requirements for inverters

LLR-TCS10022000000420F
Raport NUmbBer.. ... ..a.ciemmmiaen & HPLLTest/ 2204003301
Digte oF BBBUD v eiinncriar s riens e £ 15/08/2022
Total numbaer of pages ... 105
Customer NaMM.. .o emeiee s cEE AR i KSOLARE ENERGY PVT LTDU
BAATEES o ianessessesssasrasess R . SR MO.GZ, HISSA NO. 3, MANGADEWADI, KATRAJ,
PUNE SATARA RDAD, PUNE, MAHARASTRA-411045
Test specification:
standard ..o IS 16221 (Part 2): 2015
Tast Procodurs. ... comm-rcmenie ; Compliance Report
| Non-standard test mathnd_..;.........: NFA |
Test Report Farm No. . AL TRF No. IS 16221 (Part 2): 2015_V1.0
Test Report Formis) ﬂriglnatnr At BlS
Master TRF .. TR Dated:; 0:3.10.2018
Test ttam deseription. ... Power Irverlors for use in photowallals poswer systam
(Solar Grid inverber inveries)
Trade MarK. .o s . ~n
rase I I'\. hul;lﬂ'l
M ANILIERCEU FOE saarinrierensiiserins crmicessinss & KSOLARE ENERGY PVT LTD.
o raf KEY-6.2KW-1P (Representative model)
gkt b KEY-EKW-1P, KSY-5 4KIW-18, KSY-5KW-1P,
KSY-4 4KW-1P, KSY-4KW-1P, KSY-1.4KW-1P,
KSY-JHW-1P, KSY-200-1P, KSY-1KW-1F
{Series models)
P I 2o el ! DC INPUT: Max. Input voltage: 550%de, MPPT voltaga

range: 100-550Vde, Max. input current: 27134, MNarminal
DC input voltage: 360Vde, 1sc PV: 27164

AC OUTPUT: Vaco: 230Vac, Fac normal; 50Hz, Mao.
oulput curment: 26.95A, Rated AC ouiput power: G200VY,
Paower facion =0.99 (Representative model)

__{For series models rating see copy of marking plate}

FOE NI PHTSEX PANGRATORY [MITA r"II-J' LTI,
_.__-\.--"r-"l
=0 \ Tzl»._f-b-f"__—_'l_."___ =
- "
Aybaatgul PALAAN

{Lhied Technica | fldmagsr !

wwew . hiphysix.com




HI PHYSIX J

testing & calibrbon laboraioy

TC-5100

LLR-TC510022000000490F Page 4 of 105 Report No. HPLITest2204003301
List of Attachments (including a total number of pages in each attachment):
Appendoc A User Manual & Instalation Manual, pages 27{page No: 71-87)
Appendix B: List of Critical Component, pages 4 (page No: 85-101)
Appendiz C: List of Test and Engineering Rationale, pages 1 (page Na: 104)
Appendix [: 15 16221 (Part 2) Test Datasheets, pagesT {page No: 61-67)
Appendix E: Photles of Equipment. pages 2 {page No: 104-105)
Summary of testing:
Tests parformed (name of test and test clause): Testing location:
Hi Physix Laboratory India Put, Lid
Test {s) (Clause B-32/1/2, M.1.D.C., Ranjangaon, Puna,
-- ?:5} Maharashira-412220
General lesting and requirements -
Marking and documentation IE-.I:II
Environmantal requirements and conditions b.ﬂ'
| Praotection agalinst electric shock and energy hazards EU
| Pralection against mechanical hazards 0
Protection against fire hazards 9.0
Pratection agains! sonic pressure hazards 10.0
Physical requirenents 130
| Companents 14.0
AT skl JORY INATA BT, LTH.
TRF No. IS 16221 (Part 2) : 2015_V1.0 \ AxRutosh Fathak

[Chig W

wiww Riphysix.con
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HI

ULR-TCS10022000000480F Page 5 of 105
| Copy of marking plate of the equipment: (Representative model}

testing & €

PHYSIX 3

alibeaticn [aborabery

Raepart No. HPLI Testi2204003301

“iKSnIare

Encegy Pyl L0d

‘{Ksmara

g AR 150

cg*m

KSY-6.2KW-1P  Solar GTI KSH.!I{W-IP Solar GTI
Max. input voltage| 550Vdc Max. input voltage| 550Vde
MPPT voltage range| 100-550V MPPT voltage range{ 100-550V
Max. input current | *13A Max. input eurrent | 1434
Naminal DC input veitage| 360V Naminal OC input voltage| 380V
Isc PV 2*15A lsc PY *15A
Vac/Fac Nomnal | 230Vac/S0H2 VaclFac Nonna | 230Vac/S0Hz
May. ottput current | 26.83A Max. output current | 26.854
Rated AC autput pawer | E200W Rated AC output pawer | B200W
MFG Date FaliiFry. MFG Date 1
Power Factor >0.93 Power Factor >[.99
?mﬂn' T“ﬂE rl? -25= +50 degree C _gmtl 1:; :;:II:H 25= tm degree C
! g gl’ ection
ﬁl A AR A |||ﬂIIIIHIIlIﬂIIIFIHIIIII|I|I |
N: KSY0422HS0011 SN: KSY0422HS0012

IECA1882,81727,60088 §1727,81000,82409

IECE‘I'EEE,E‘\TE?,EIJUEE,N 727 61000,62109
(0 a v o @ & 14 )

(e

L ';'.- ﬂ u i

)

s

KSOLARE EMERGY PVT. LTD
SRHD A2, 554 NDLT, MANGADEYYADI,
KATPAY PLUME SATASARDAD FUNE - 411744, MDIA

VLR P Ry W s TR 3

WG ABE ERERAY YT LT
S0 MO a7 HISSA MO 1 MAMSADEWRD
WATEA] PUME SATASABOAD PUME - 411044 IFCEA

3

I!F-"""' HERPPELE | ARTRATORY [NOTA .-'l T LToY

TRF MNo. 15 16221 (Part 2) : 2015_\V1.0
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testing & malibrion Baboralory
s

TC-A500

ULR-TC510022000000450F Page 6 of 105 Report No. HPLIMTesy220400:3301
Copy of marking plata of the iquipmerlt (Series models)

‘iKSulare TR Iso ’iKSulara ‘M 180

Irl-u'mll"-r Hial

Ilhdﬁr k. Fad
ESY- ﬁw_lp Solar GTI KSY-54KW.1P Solar GTI
Max. input voltige| S50Vde Max. input voltage| 550Vdc
WPPT voltage range 100-550v MPPT voltage range| 100-550V
Max. input cument | 2137 Max. input current | 2*13A
Vommal BC mputotage | 360V Namimal BE input woltage| 360V
lse PV 2454 lsc PV 2*154
Vac/Fac Meonnal 230VachlH:
VaelFac Normal  PMYacidkz
Max, outputc urrent | 25084 Mayx. output current | 2147A
Raed A0 outut powe] BNOW Rated AC autput power | S400W
l,ﬂ‘,: u;g. ' 240222 MFG Date iﬂﬂ:ﬂl
Power Factor >0.9
Fower Factor .98
Qpating Temop.mngs 125~ +60 degree C _?*"“"i Tl:"% "::F . -15- +G60 degree C
Deg. o proteciion | IP 69 %=
SN: KSY0422HS0032 SH. KSY0422HS0030
05 1533 51727 50058 31727 B1000,62103 IECG1623,61727 80068 61727,61000 62109
e 74 @ © &) 0 a v 24 @ & B )
R TLTD, ey P N3 13 HSSAMG 3 MANGAEWAD
E:E;%f&ﬁ?ﬁhgﬁﬁﬂu {05, DA _::_;E‘H;-Jﬂ“l?‘r:li:lrml. POAD PUME - 45754y HDIA
1
Nl
TRF Mo, IS 16221 (Part 2) - 2015_V1.0 - \r‘}':“f o
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TE-5100
ULR-TC510022000000480F Page T of 105 Renort Mo, HPLITest 2204003301

Copy of marhng platq of the nquupm&nt (Series models)

ﬁ"fﬂ 7 150 %ﬁﬂlagg @ 180

KSY-SKW-IP  Solar GTI st-+.4lcw.1p Solar GTI

Max. input voltage| 550Vde Max. input voltage| 550Vdc

MPPT valtage range | 100-550V MPPT voltage range| 100-550V

Max. input current | 2*13A Max. input current | 2*43A

Nominal DC input veltage| 360V Nominal OC input wltage| 360V

isc PV 2*15A Ise PV 2*15A

VaclFac Normal | 230Vaci50Hz VaciFac Nennal 230Vacl50Hz

Mai output current | 21.73A Max. output current | 18.13A

Rated AC autput power | S000W Rated AC autput power | 4400W

MFG Date 11102/12 MFG Date 21/02/122

Power Factor >0.89 Power Factor >(.99

?Hmni Tms range |-25- +60 degree C ?nﬂni Temp. range -15- +i degree C

! ;r ection prntlnthn

T e A T T
SN. KS8Y0422HS0028 SN: KSY0422HS0026
IECA1883 61727 60068 61727,61000, 82108 IECE1883 61727 80068 ,61727,64000 62108

]
0 a va @ & 18 ) @ a v o @a @ = )
HEOLARE EMEROSY PAVT LTD HIDLARE EMERGY PVT LTO
SR MDA HISSA MO T WANGATE AT SENO L2 HISSLAND 1 MANGADEWAD
HATR&] PUME SATADA POAT PLME - 411745 MOIN y

; X, KATEA|, PUME SATAP A POAD PUNE - 411745 BOIA
ey Sl e L ym Y HS A E 4 3

TRF No. IS 16221 (Part 2) : 2015_V1.0 o= \

~ALNIEE & ..ﬂn..ul_:..uu.u--i'
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kﬁ‘t}l_:? lestng & calibration Eboratory
D |

ULR-TC510022000000480F Page 8 of 105 Report No. HPLUTest2204003301
Copy of marking plate of the equipment: [Saries models) '

AT,
Solare IS0
e

¥ mergy I'vt Lhd
5G-PRO

KSYV-AKW.IP  Solar GTI K5Y-J4KW-1P Solar GTI

Max. input voltage| $50Vde Max. input valtage| 550Vde

MPPT voltage range| 100-550V MPPT voltage range| 100-550V

Max. input current | 2*43A Max, input current | 1*13A

Maminal BC input veltage| 380V Nominal OC input voltage | 360V

Isc PV 2*15A Isc PV 1*45A

VaclFac Nomnal | 230Vac/S0Hz VaciFac Nonnal | 230VacftH2

Max output current | 17,394 Max. output current | 14.78A

_iatmc autput pewer | 00OW Rated AC output power | J400W

MFG Date 211012112 MFG Date 21102111

Power Factor >0,99 Fmr F:ctnr ::;n ;
_E::ﬁ:g ;::;1:. .r:tn;;:ﬂ -25~ +60 degree C F;ﬂ]:;;:m -m-l-ill egree C

I A0 A ||I IR GRCE TR THTE g

SN: KSY0422HS0025 SN: KSYD422HS0022

IECA1883,61727 80064,61727 61000,6210% IEC1643 61727 80088,81727 61000,62109
(:‘-h‘ﬁ’ﬂgtﬁﬁlj G:lﬁ'ﬁ’iza@m)
oS D § MAMMAEWD redrsagill
KATO4) PUME SATARS ROAD AUME - 411043 MOIA KATRL] PUME SATARA BOAD PUME - 411044 INOIA
R e L m WL RS can

- =
TRF No, IS 16221 (Part 2) : 2015_V1.0 \"“Wﬁ : _

(Chief [achaic ..l.uh.-ni.-li

www hiphysix.com




ULR-TC510022000000490F

Page 9 of 105

HI PHYSIX

tsling & calibralion laboratory

Report No. HPLITest/2204003301

Cnmr of marking plate of the equipment: (Series models)

.i[{ A
Fapd SEIFIEE m I@

EB‘?—SKW-IP Solar G|

Max. input valtage| S00Vdc

MPPT valtage range| 100-500V

Max, input current | 1434

Nominal DC input voltage| 350V

Isc PY 14154

Vac/Fac Nonnal 230Vaci50H:

Max. output current | 13,044

Rated AC output pawer | 3000W
MFG Date 11102121
Pawer Factor »0.93

?ﬂﬂni Temp.range |25~ +60 degree C
pratection | 1P 63
(R

SN: KSY0422HS0021

ECB1683,51727 80084 61727.61000 82108
U e va @a @ )

KSOLARE EMERGY PVT LTD
SRND =2 1554 ND 3, MAMGADE VALY

AATEA) PUNE SATARA PDAD PUNE - 211745 INDA
W EE A =

Solare

Laergy vk L4

@ 150
5G.PRO

K5Y-2KW-IP  Solar GTI

Max. input valtage| 500Vdc

MPPT voltage range| 100-500V
Max. input current | 1*13A

Nominal OC input waltage | 360V

Isc PV 1¥15A,

Vac/Fac Nornal 230Vac/SaH:z
Max output current | 8.884

Rated AC output pawer | 2000W
MF G Date 21/02/12
Power Factor »0.89

?mﬁni ;::E dnge o AT dopiat
MMMMMMHWMMWWMNNM

SN: KSY0422HS0018

IEEMEEE,EWE?,EWEE,E'ITE?,HHW,EE'IUQ
Ja va a & 8 )

<ECLARE ENERAY PYT LTD
5F N0 43 HISSAND 1, MAMGADE'WADI

KATEA) PUME SATARA ROAD PUNE - 411043 [NDIA
LR TR

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

“ﬁﬂ“”
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ULR-TCE10022000000480F

Page 10 of 105

HIP

HYSIX )

tnsfing 4 calibralion laboratory

Repart No, HPLITest 2204003301

Copy of marking plate of the aqufpn.‘lén.l.:-ESEﬂH miodel}

Solare

r:nuay Pk L,

K5Y-1KW-IP

AR 150

Solar GTI

Marx. input valtage

500Vde

MPPT voltage range

100-500V

Max. input current

143A

Nominal DC input voltage

360V

Isc PV

1*15A

Vac/Fac Nonnal

230V acB0Hz

Max. output current

4 337

Rated AC oltput pawer

1000W

MFG Date

11/02/11

Power Factor

eg. otection
i

AR

SN: KSY0422HS0013

-15= #810 Illil'll' c

IEC81683,81727,60064 81727,51000,52109
Ca va a & ¢ )

KEOLARE ENERPGY PVT LTO

EP MO &2, HIZSA MO 1, MANGADEYAL

KATPA] PUNE SATAPARDAD PUNE - 411748 WDI&
A B Tars LI
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LULR-TCH10022000000490F Page 11 of 1035 Repart No. HPLITest220400330 1
Test tem DEICUIAIS. o e s : Power Invertors for use in phetoveltaic power
system {Solar Grid Inverter Invarter)

Equipment mobility ... [Imevable [ Jhand-held [Istationary
fixed [transportable [ Hor
building-in

Connection o Hhe MaliE. ..o scinsnant Cpluggable equipment direct plug-in

permanent connection [_| for building-in

[Environmental category..........ocmmmimmsed [F]0utdoor [Jindoor unconditional

[ lindoor conditioned

Over voltage category MainS. ... e s siamies ‘[Jover [Joven joven ] ovew
Over valtage category PV et Moyl Hoven  [loven_Jovew
Mains supply tolarance (3] .emeeemus e D0 ) +110 %
Tesbed for power SYSHIMS ...cnemerismesimiemam © Yes (TN)
IT testing, phase-phase voltage (V) . © ===
Class of equipMEnt ... [ Class | [ Class 1l [] Class 1
[ IMot classkied

Mass of equipment (Kg) .. 1005KG

Nuthon dagres ..o umrinnerirm e e s [lroilIrD2 [<]PD3
P Gion Class......ouermmrecrsiie e : IPBS
Poszible test case vardicts!
-test case does not apply to the test object....... N/A
- test obhject does meet the requirement ... : P {Pass)

~taat object was not evaluated for the requiremeant N/E

- test object doas not meet the requiremant............ F (Fall}

Tasting..cuu smstam s ————
Date of receipt of test Rem.........cwumammmemnnnt 142022
Date (s) of performance of tests. ... occvicerens et 2IND/2022-14/D6/2022

General remarlks:

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

This report shall not be reproduced , exceptinfull, without the written approval of the Issuing testing
labar: .

The Mmmtﬁﬁtam is maintained in accordance with IS1S0NEC 170252017 and testing
Standards/instruments are traceable to National | Intermational Standards

"lsea Enclosure #)" refers to additional information appended to the report, "(Sea

appanded table)" refers to a table appended to the report.

Throughout this report a [ | comma / [£] point is used as the decimal separator.

FOR WE PRESIR, LaOpEaTIRY [MOTA PYT. LT

TRF No. IS 18221 (Part 2) 1 2015_V1.0
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ULR-TC510022000000450F Page 12 of 105 Report No. HPLITest 2204003301
Manufacturer's Declaration per Standard:
Similarities between the models: Representative models and series models have following
gimilarities

1) Samea rated Inputfoutput voltage: 360VDCIZI0VAC

2} Same frequancy: 50HZ

3) Number of Prases at cutpual; Single phase

4) Same PGB design and layout : Same

5) Samea Power Slage topology: Non-isolated

8) Sarme Insulation Class: Transformer less

T} Same Conbrol AlgarithmMemware: V1.0, Firmweara Yersion Mame; Var 1.0,

Hardware Version Name: KSY

B) Same Cabinat Design: IPS5

o) Clags of construction: Class |

Differences batwean the models: Representative models and series models have following
differences Mocel Number, Electrical Rating {as mention in marking label). Dimensions & Weight.

General product information:

The product covered under this test report i power corverters for use in photovoltaic power systams.
The details of the product are stated below:

Manufacturer: KSOLARE ENERGY PVT LTD.

Input rating: Max. input vollage: 550%de, MPPT vollage range: 100-550Vde, Max. input current: 2™134,
Mominal DG input voltage: 380Vde, lsc PV: 27154

Output rating: Vac: 230Vac, Fac nomal: S0Hz, Max. aulpul currenl: 26 854, Rated AC output power |
G200W | Power factor: =0.99

Class of equipment: Class |

Overvaltage categary; OVE 1 {PY) OCY IiMains)
Pollution degrea: FO3

Connection to the mains: Permanant connection
Amblent temperature range: -25" fo +60°C

IP protection class: IPES

Dimensions (W*HD);395=328<154

Sample code by online request is "SC225PI00245°

¢ L FHPSIN TARGRATTEY [WOTA PVT, | ITI.'l

TRF No. IS 16221 (Part 2) : 2015_V1.0
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ULR-TCS10022000000480F Page 13.of 105 Report No, HPLITest 2204003301
IS 16221 (PART 2):2018
Clause Requirement + Tast Result - Remark J Verdict
|4 General testing requirements Sea balow P
4.1 /RD General Test carried out under reference test P
conditions and under boll narmal &
gingde fault conditions,
4 2/RD Garwral conditions for testing |See helow P
4.2.1/RD Sequence of lesls Considered as per MNRE guidalines P
4.2 21RD Reference fest conditions See balow P
d. 2.2 1NRD Enviranmental conditions Temperature;15 (o 40°C P
| Relative humidity: not more than 75%
{Air pregsure; TokPa lo 108kFa
‘ho frost, dew, percolating water, rain,
. solar radiation
4.2.2.2RD State of equipment All bests have bean carried cut onmodel | P
which reprasent the future production
b unit with complets assembiies
4.2.2. 37/RD Pasition of equipmant The equipment was installed in P
accordance with the manufacturers
insiructions
4.2.24/R0 Accassories Mo accessorkes or operator RA
Interchangeable pars used,
4.2,2 5/RD Covers and removatda pars Mo covers ard removable parts A
4.2.26RD Mains supply &) Voltage: b ] 230Va.c -
Frequency: c) Palarity: d) Earthing: ) BOHz
a} Over-current Protaction: ) Mot pluggable aguipment fype A
1 Earthed supply system usad
) Part of equipment
4.2.2 TIRD Supply ports other than the maine Sae below F
42271R0 Photovoltaic supply sources a) Open PV array simulaior used with suttable P
circuil wollage: b)) Shorl-circult compatitility
CLrrant:
4.2.2 7280 Battery nputs Mo battary used KA,
4.2 28R0D Conditions of loading for autput parts DC to AC Imvertier, AC. oulpul porl was P
toaded with linear loads o obtain the
maximum rated outpot power.
Continuous operation ratings, untll skeady
= conditions are establishad.
4228IRD Earthing ferminals Protective conductar terminal was P
connected 1o earth, No functional earth
ferminal.
4.2.2 10/RD Conlrols Mo mains selecton devices and MA
I Mo combinations of settings devices
422 11RO Ausilable short clrcull current Considerad P
4.3/RD Thermal festing See appended lable 4.3 P
4.3.1/R0D General See appended table 4.3 F
#.3.2/R0 Maximum temperatures Tesls of eguipment rated for use in P |
ambient temperatures up 1o 60°C
4.3.21/R0 General See appanded table 4.3 P
f

TRF No, IS 16221 (Part 2): 2015_V1.0
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ULR-TC510022000000420F Page 14 of 105 Report No. HPLIT esl/2204003304
IS 16221 (PART 2):2015 .
Clause Reguirement + Test Result - Remark Verdict
432 2R0 Touwch temperatures Cee appended table 4.3 =
4.3.2.3RD Temperatures limits far mounling surfaces Sea appanded table 4.3 F
4.4/R0 Testing in single fauli condition See appended table 4.4 P
4.4 1RD General See appendad table 4.4 F
4.4 2/RD “Test conditians and duration for lesting See below P
under fault conditlons il
4.421RD General Considered P
4.4.2 2/RD Duration of tests Considansd F
4.4 A0 Pass/fail crileria for testing under fault See below P
conditiars
4.4 3VRD Protection against shock hazard (Mo shock hazards P
4.4.3,2/RD Protecton against the spread of fre Mo spread of fire P
4.4.3.3RD Protection against ather hazards Mo other hazards | P
443 4/RD Protection againsl parls expulsion hazards Mo expulsion hazards F
444 Single faull conditions fo be applied  See below P
4 4.4 1VRD Component fault tasts See appended table 4.4 P
4442 RD Equipment ar parts for shori-term or For continuous operation PA
irbarmitbent cperation
4443 IRD Molors See appended table 4.4 P
4 4 4 4iKD Transformar short circull tests Sea appendad fable 4.4 F
4.4.4 5R0 Cwufpt short circuit Sae appenced lable 4.4 P
4.4 4 G6/RD Backfead currant tesl for equipment with  [Only single source of supply used A
more than one sourca of supply
444 7RD Duiput overosd Sea appandad fable 4.4 P
4.448RD Coofing system failura See appended tabla 4.4 P
444980 Healing devices Mo heating devices used MNIA
444 10RO Safely interlock systems Mo such syslem uged MiA
4.4.4.11/RD Reverse d.¢, connections Instructhons provide in installation manual P
4.4.412R0 Yoltage sefector mismatch No voltage salector NIA
244 13RO Mis-'flrirlm wilh Incorrect phase sequence fnstruclinrua provide In instaliation manual| WA
ar palaril !
4.4.4 1480 PrEl::;jed u.?;rlrhg hoard short-circuit test See appended table 4.4 P
4.44.15 Fault-totarance of pratection for Bee balow F
grid-interactive inverters
d4.4.4.15.1 Fault-tolarance of residual current See appended table 4.4.4.15.1 F
maonitoring according to 4.6.3.5: the
residual current monitoring system
operates properly
al-The inverter ceases 1o operale Sea above clause 4.4 4151 P
Hindicates a fault In accordance with13.9  [Sea above clause 442151 P
LDlsconnect from the mains Cea ghove clause 4.4 4,151 P

TRF No. IS 16221 (Part 2): 2015_V1.0
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IS 16221 (PART 2):2015
| Clause | Requirement + Test | Result - Remark | Verdict
-not re-connect after any sequence of  [See abave clause 4.4 4 15 1 F
remaving and reconnecting PV power
-not re-connect after any sequence of  See above clause 4.4 4,15 1 P
remaving and reconnecting AC power .
-not re-connect after any sequence of  |See above clause 4.4.4.15.1 P
removing and reconnecting both PV
fand AC power
b} The inverter continues to operate Imvarter cossas to operate MIA,
the residual current monitoring system  [Sea abave clause 4.4.4,15.1 NIA
operates properly under single fault
condition
) The inverter continues to operate nverter ceases o operate i
gardless of loss of residual current
manitoring functionality ) )
-not re-connect after any sequence of  |[See above clause 4.4.4 151 NA
af remeving and reconnecting PY power
-mok Fe-connect after any sequence of  [See above clause & 4.4, 951 A
remaving and reconnecting AC powar
-not re-connect after any sequence of  [See above clauss 4.4.4,15.1 7Y
removing and reconnecting both PV and
N AL power 2 !
-Indicates a fault In accordance with13.9 [See ahove clause 4.4.4.15.1 M2,
4.4.4.15.2 Fault-tolerance of automatic Censiderad P
disconnecting means
4.4.4.15.21 The means provided for automatic Sea balow P

disconnection of a grid-interactive
inverter from the mains shall;

-disconnect all grounded Casconnected all grounded current P
current-carrylng conductors camying conductors from the mains

from the mains

-disconnect all ungrounded Disconnecied all ungrounded current P
current-carrying conductors carrying conductors from the mains

from thae mains

-be such that with a single fault Basic insulation is maintained bebwean P

applied to the disconnection mean so r [PV array and mainz
to any other location in the inverter, at
laast basic insulation or simpla
separation is maintained between the
PV array and the mains when the
disconnecting means is intended to ba
in the open state.

44415232 Design of insulation or Complies P
separation complies with
requirements of 7.3.7 of Part 1:
report here Partl comment and
verdict

TRF No. IS 16221 (Part 2): 2015_V1.0 FON. W MWYSTX CABIBATORY. TGZA VT, L5
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Clause Requirement + Test Result - Remark Verdict
4.4.4.15.2.3 | For non-isolated inverter, automatic checking of the  [The irverler automatic checking P
isolation provided by a disconnect means after of the isciation after single fault
single fault. pocurrad =
If the check fail: -any still functions disconnection  Complies p
means shall ba left in the open position
-at lsast basic or simple separation shall ba Basic insulation is maintainad H
maintalned between the PV input and the mains between PV array and mains
-the invarter shall not start operation Complies P
-the Inverter shall indicate a fault in accordance with [The screen shows errar F
13.9 information
4.4.4.16 A atand-alone invarter with a transfer switch to [Nt & stand-alone inverler P
transfer AG loads from the mains or other AC bypass
source bo
the inverter output:
-shall continue to operate normally Ses ahove clause no. 4.4.4 16 A
-shall not present a risk of fire as the result of an Ses above clause no.4.4.4.16 MiA
out-of-phase transfer | S
- shall not present a risk of shock as the result of an |Ses above clause no. 4 4.4 16 P
out-of-phase transfer
For an inverter employing a by pass switch having a See above clause no: 4.4.4.1G MR
control preventing switching, the test is 1o be
conducted under the condition of a component
malfunction |
4.4.4.17 Cooling system fallure - Blanketing test Bee appended table 4,4.4.17 F
Mo hazards according to the criteria of sub-clause
4.4.3 of Part 1 shall result from blanketing the inverter
This test |s not required for invarters restricted to
use only in closed electrical operating areas.
Test stop condition: imea duration value or See appended lable 44 417 P
4.5/RD Humidity preconditioning oee below P
4,.6.1/RD General Considersd P
4,5.2/RD Conditions Humidity: 92 522 5%RH P
Temperature; 20£2°C
iCuration: 485
- 4.B/RD | Backfeed voltage protection Sea balow P
4.6.1/RD Backfeed tasts under ncema canditions Imput gided Positive to negative P
0.8m
| 4.6.4RD Backfeed tests under single-faut conditions Input side: Positive 1o nagative: F
2 By
4.6.3RD Complance with backieed lests Mo hazards present after 155 P
4.7 Electrical ratings tests See below P
4.7 ARD Inpat ratings Ses appended table 4.7 P
471.1RD | Measuremert requirements for DC input ports Sae appended table 4.7 P
472 RD | Output ratings Bee appended table 4.7 p
FOR I FHYSTN LAFDRATDRY INDIA MVT, LTD)
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Clausa Reguirement + Test _ _Hﬂﬂult - Remark Verdict
4.7.3 | Measurement requiremants for AC output Motk a standalorna invertar BSA
ports for standalone Inverters
4.7.4 Stand-alone Inverter AC output voltage and Mot a standalone invarter MIA
frequency
4.7.4.1 Ganaeral See above clause no, 4.7 .4 P&
4.7.4.2 Steady state output voltage at nominal DC input The Sea above clausa no, 4.7.4 MSA

steady-state AC output voltage shall not ba less than
80 % or more than 110 % of the rated nominal
voltage with the inverter supplied with its nominal
value of DC input voltage.
4.7.4.3 Steady state output voltage across the DC input range See above clause ng, 47 .4 [ (e
The steady-state AC output voltage shall not be leas
than 85 % or more than 110 % of the rated nominal
voltage with the inverter supplied with any value within
the rated range of DC input voltage. R
4.7.4.4 Load step response of the output voltags at nominal Sae abave clause no, 4.7.4 FiA
DC input The AC cutput voltage shall not be less
than 85 % or
morethan1 i oftheratednominalvoltageformaore
than1,5safterapplicationorremovalofaresistive load, |
4.7.4.5 Steady state output freqguancy The steady-state AC See ghove clause no, 4.7.4 Pl
output frequency shall not vary from the nominal value
by more than +4 % or —6 .

4.7.5 | Slanl:l-ah:nn rn'.'nrt:r nuE}ﬁvﬁqﬂlﬂglwwﬂum Mot a8 standalons nverter RiA
i4.7.5.1 General Sag ﬂn}*ﬂ clause-ng, 4.7.5 i
4.7.5.2 | The AC sutput voltage waveform of a sinusoidal output  (See above clause o, 4.7.5 A

stand-alone inverter shall have a total harmonic

digtortion (THD) not exceeding of 10 % and no

individualharmonicatalevelexceedingfi:.
4.7.53 Non-sinuscidal output waveform requirements Mot 8 standalone inverter A
4.7.5.3.1 | General [Sen above clause mo. 4.7.5.3 MiA
4.7.5.3.2 | The total harmonic distortion [THD] of the vollage cee above clause no. 4.7.5.3 P,

waveform BI‘I.-EH not excasd 40 %,
4.7.5.3.3 | The slope of the rh;mg and falling edges of the positive |See sbove clause no. 4.7 5.3 P
and negative half-cycles of the voitage waveform shall
not exceed 10 Vips measured between the points at
which the waveform has a voltageof 0%and30%of the
peak voltage for that half-cycle.

4.7.5.3.4 | Tha absoluta value of the peak voltage of the positive  |See ahove clause na. 4.7.5.3 A
and nagative half-cycles of the waveform shall not
excead].d1d4times110%oftheRMSvaluenfiherated
nominal AC output voltage.

4,754 Information requirements for non-sinusoidal Sod above dause no, 4.7.5.3 RA
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,

TRF Mo. IS 16221 (Part 2); 2015 V1.0 \g{uﬂ‘,%f’
-I-

WA T F:] !'-| ¥ 'J| k




! "'T'-'.
o) HI PHYSIX /
_ﬁ)):?',_%f%/ lesling & calibraton lsbaraloey

TC-A%0D
ULR-TC510022000000480F Page 18 of 105 Report No. HPLITest/2204003301
I5 16221 (PFART 2):2015
Clause Requirement + Test Result - Remark Verdict
4.7.5.5 | Dutput veltage waveform requirements for inverters Sea above clause no. 4.7.5.3 MIA
For dedicated loads. For an inverter that is intended
only for use with a known dedicated load, the
Following requiraments may be used as an alternative ta |
the waveform requirements in 4.7.5.2 t04.7.5.3. |
The combination of the inverter and dedicated load shall See shove clause no. 4.7.5.3 WA
be evaluated to ensure that the output waveform does
not causa any hazards in the load equipment and
inverter, or cause the lcad equipment to fail to comply
with the a icable product safety atandards.
The inverter shall be marked with symboels 3 and 16 of Sea ahove clauss no; 4.7.5.3 Py
LIl Table C.1 of Part 1.
The Inztallation instructions provided with the inverter  See above clause no. 4.7.5.3 MR
Shall include the infermation in 5.2.3.13
4.8 Additional tests for grid-interactive inverters Saa belaw ' =]
481 | General requirements regarding inverter isolation and Mon-salatad inverier MNiA
array grounding ~
= Type of Array grounding supparted.......... The EUT is Intended to ba M
| used with Lmgraundac amay
- Inverter isolation.. : Mor-solation irverters Pl
482 | Array insulaticn rasia.tanu dutantmn fnr Inwrt-ar-: for Sae below P
ungrounded and functionally grounded arrays
- 4,8.21 | Array insulation resiatance detectlon for inverters for Cog appanded table 4.8:2 F
ungrounded arrays B
Invarter shall have means 1o measure DC Insulation Complies F
resistance from PV input (array) to ground before
starting operation
Or Inverter shall be provided with instruction in The inverter can measura DG MiA
accordance with §.3.2.11. insulation resistance from PV
anLrI array o ground before
farling operation
Measured DC insulation resistance: ... See appended table 4.8.2 P
Inverter measurement circuit shall be capable of detecting [Complies P
insulation resistance below the limit value R= Vmax/30mA
under normal conditions I,
Inverter measurement circuit shall be capable of detecting [Compbes F
insulation resistance below the limit value R=
Vmax/30mA with ground fault in the PV array
|zalated invertars shall Indicate a fault If the insulation Thie EUT is noa-isclated iy
resistance is less than the limit value invarter
Isolated inverter fault indication maintained until The ELT s non-isolzied Y
insulation resistance has recovered to a value higher invertar
than the limit value |
Mon-tsclated inverters, or inverters with (solation not Ses balow =}
complying with the leakage current fimits in the
milpimum inverter isclatian requirements in Table 30 ~
- shall indicate a fault in accordance with13.9 The screen shows fault P
fnfarmation
TRF Mo. |15 16221 “:'341 2]‘ 2“"5_"{1-1] FON WD FHTEIN | ATATATIERY |.?|':£'J-'| .-.|_., LTO0
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Clausa Requirement + Tast Result - Remark Verdict
shall not connect to the mains Mot connect to the mains P
4,832 Array insulation resistance detection for inverters for Mot a functanally grownded INEA
functionally grounded arrays farray
a-1) The value of the total resistance, including the See above clause no. 4822 [ IF:
Intentional resistance for array functional grounding,
the expected insulation resistance of the array to
ground, and the resistance of any other networks
connected to ground (for example measuremant
networks) must not be lower than R = [VMAX PW/30
_mé) ohms.
#2) The installation instructions shall include the S e0 above clause no. 4. 8.2 2 A
information required in 5.3.2.12.
b-1) As an altemmative to a), or if a resistor value lower  [See above clause no. 4.8.2.2 MA
than in a) is used, the inverter shall incorporate means
to detect, during operation, if the total current through
the resistor and any networks (for example
meaasurement networks) in parallel with it, exceeds the
restdual current values and times in Table 31
B-2} Inverter shall gither disconnect tha resistor or fimit  See above clause no. 4.5.2.2 MIA
the current by other means ...t [
b-3) if the inverter is a non-isolated inverter, or has See above clavse no. 4.8.2.2 A
isolation not complying with the leakage current limits In
the minimum inverter isolation requirements in Table 30,
| it shall also disconnect from the mains.
| &) The inverter shall have means to measure the DC See above clause no. 4622 | NA
insulation resigtance from the PV Input to ground
s before starting operation, in accordance with 4.8.2.1.
4.8.3 Array residual current detection ISea balow P
_-";ll_.ﬂ_ﬂﬁ-i Ganeral Complies =]
4.8.3.2 30 mA touch current type tast for isolated inverters ha EUT is non-isolated MiA
inverter
4.8.3.3 Fire hazard residual current type test for isolated The EUT is non-solatad MiA
invartars o linvertar
4834 Protection by application of RCD's REEDEUT provides an integral MiA
-The requirgment for additional protection in4.8.3.1 can  [Sea above clause no. 4.8.3.4 MiA,
be met by provision of an RCD with a residual current
setting of 30 mA, located between the inverter and the
maims.
-Tha selection of the RCD type to ensure Saa above clause ng. 4.8.3.4 MiA
compatibility with the inverter must be made
According to rules for RCD selection in Part 1,
-The RCD provided integral to the inverter, or Sae above clauseno, £.8.3.4 MiA
-The RDC provided by the installer if details of the [Seeaboveclauseno. 4.8.3.4 MiA
rating type .and location for the RCD are given in the
installation instructions per5.3.2.9.
4835 | Protection by residual current monitoring Tae helow E]

TRF No. IS 16221 {Part 2); 2015 V1.0
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Clause

Requiremant + Tast

Result - Remark

Verdict

4.8.3.5.1

| General

The ELT provides an integral
RCD

=

Where required by Table 30, the inverter shall
provide residual current menitoring that functions
whenever the inverter is connected to the mains with
the automatic disconnection means closed,

The residual current measured
hefore EUT start up

=]

Tha residual current monitoring means shall
measure the total (both ac. and d.c. components)
RMS current.

Complies

As indicated in Table 30 for different inverter types,
array types, and inverter isolation levels, detection may
be required for axcessive continuous residual current,
excessive sudden changes in residual current, or bath,
according o the following limits:

Considerad

a) Centinuous residual current: The Inverter shall
disconnect within 0.3 5 and indicate a fault in
accordance with 13.9 if the continuous residual
current exceeds:

See appended fahle 4835

-maximum300mAforinverterswithcontinuous
output power rating<30kVA;

Complias

-maximum 10 mA per KVA of rated continuous output
power for inverters with continuous output power
rating > 30 kVA.

=< B0,

The inverter may attermnpt to re-connect if the array
Insulation resistance meets the limit in 4.8.2.

Complies

b) Sudden changes in residual currenl: The inverter
shall disconnect from the mains within the time
ppecifiad in Table 31

See appanded labla 4.8.3.5

Tha inverter indicates a fault in accordance with 13.9, if
a sudden increase in the RMS residual current Is
ceteched exceeding the value in the table.

bee appended {sble 4.83.5

The inverter may attempt to re-connect if the array
insulation resistance meats the limit in 48,2,

Ei::-rnpﬁﬁs

48352

Test for detection of excesslve continuous residual
current: test repeated 5 times and time to disconnect
shall not exceed 0.3 5.

Se2 appended table 48.3.5.2

48352

Test for detection of sudden changes In residual
current repeated 5 times and each of the 5 results shall
not exceed the time limit indicated in for each row
{30mA, 60mA and150mA) of Table 31,

]ISEE appended table 4.8,3.5.5

4.8.3.6

ystems located in closed electrical cperating areas

Mot located In the closed

MNIA

The protection agalnst shock hazard is not required if

the installation information provided with the invertar

ndicates the restriction for use in a closed electrical
ing area, and

lecirical operating area
EEIE above clause no. 4.8.3.8
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Clause Requirament + Test | Rasult - Remark : 1!I:gaj-nii:;’c
Installation information indicates what forms of shock Saee above clavss no. 4.8.3.6 g
hazard protection are and are not provided infegral to
F‘IEI inverter, in accordance with 5.3.2.7, |
[The invertar shall be marked as In 5.2.2.6. See abowe clausa no, $.8.16 MR
5 MARKING AND DOCUMENTATION See below P
51 Marking S0e balow P
51.1/RD Ganeral o Ses balow o F
Equipment shall bear markings as specified in 5,1 and 52 [The marking plaie is cn the outer P
surface of anclosure
Graphic symbaols may be used and shall be in accordance AN used graphical symbols are in P
with Annax C or IEC 60417 as applicable Accordance with annex C 1
Graphic symbols.shall be xplained in the docementation The explarations an provided in P
provides with he PCE the manual
61.2/1R0D | Durakllity of markings Sea Delow P
Markings required by this clausa o be [ocated on the PCE  [The label was subjectad 10 the P
shall ramain clear and legible under conditions of NORMAL  permanence of marking tast. The
USE and resist the effects of cleaning agents specified by fabel was rubbed with cloth
tFea rreanul acler ked willy weatas for 30 sec, and
again for 30 sec. with the
cloth saaked with palraleum spirt
After the lest, the markings ans
claarly lagible There was neither
Inose nor curdicg o (he edge of
- {hwa Iabal
51.3/RD | Ideniification See heiow F
Thie equipment skall, as 8 minimum, be permanantly marked [Sea below F
with:
a) the-name or trade mark of the manufacturar or supplier .1 . F
i'l'r&da — L molare
marked on the lsbal L
b) model rumber, name or olher means to identify the Model no.: KSY-6 2KW-1P P
equipmant marked on the label
c}-a serial number, code or alher marking allowing Serlal no: KEY0422HE5D011, B
idantification of manufaciuring location and the manuFanLuﬁngf(E"ﬂJdEEHSl]ﬂ 12 marked on the
Bateh or date within a three manth time abel
penod,
5.1.4 Equipment ratings Sea balow F
PV Input ratings: See helow P
- ¥max PV {absolute maximum) (d.c. V) 5500 P
Isc PV (absolute maximum) (d.c. A) 21 Bldg P
a.c. output ratings: See balow P
- Voltage (neminal oF ranga) (a.c.V) [230vaC P
Current (maximum ::m-rlirnuuus] [a.c.A) 28058 P
= Frequency (neminal or range)iHz) G0Hz P
- Power (maximum continucus) (W or VA} G200 P
= Power factor range =10.99 P
a.c input ratings: Mo ac input used A

TRF No, IS 16221 (Part 2): 2015_V1.0 allt bl @.
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the polariy of the conneclions, with:

Clausa Requirement + Test Result - Remark Verdict
- Veltage (nominal or range} (a.c. V) Mo ac input used MiA
- Current {(maximum econtinuous) (a.c. A) Mo ac input used MIA

Frequency (nominal or range) (Hz] Mo ac input used NI
d.c. output ratings: Mo do cutput used ()
Voltage {nominal or range) (d.c. V) Mo de output used A
Curremt {maximum continuaus) (d.c. A) Mo de output used Y
Protective class (| or Il or 1) Class | [E]
Ingress protection (IP) rating per part 1 IF ES ~ P
An inverter that |s adjustable for more than one Mo such application [
neminal cutput voltage shall be marked to indicate
the particular voltage for which it is set when
shipped from the factory.
| 5.1.5%RD | Fuse identification Mo fuse sed A
Marking shall be located adjacent to each fuse or fuse San above ()
holders, or on the fuse holders, or in ancther kocation
providad that it is obvious to which fuse the marking
applies, giving the fuse current ralng and whers fusas of
differeril voitage rating valua could be fitted, the fuse
voitage rating
Where fuses with special fusing charactanstics such as  [See ghove A
time delay or breaking capacity are necessary, the type
shall also be indicated
For fuses nod located in operalor access areas and for See shove MiA
soidered-in fuses located Inoperator access areas, tls
parmitted i provide an wnambiguous cross-reference
(for example, F1, F2, eic.) to the servicing instructions
which shali conigin the relevant information.
5.1.6/RD | Terminals, Connections, and Controls Ses halow P
If necessary for safety, an indication shall be given of the  [Symbol 8 ara marked an the P
purpose of Terminals, connectars, contrals, and EUT and user manual indicale
indicators, and thair various positions, incfuding any trwa inslallation and safety of
connections for coolant fluids such as waler and connection of connector, control
drainage. The symbals in Annex C mayba used, and fand indicatar
where there is insufficient apace, symbol 3 of Annax C
may e used,
| Push-buttons and actuators of emergency stop davices, Mo such devices used A
ard indicator lamps used only o indicate a warning of
danger or the need for urgent action shall be colored red.
A multiple-valtage unit shall be marked to indicale the The EUT is nol ntarded to Pl
particular voltage for which it is set when shipped from the jgonnect to multiple-voltage and
factory. The marking is allowed to be in the form of a fihere is no voltage setting
paper tag or any other nonpermanant material, cevice
A unit with d.c. terminals shall be plainly marked ndicating [See below F

FOR W Pavsfy f4
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Clause Requirement + Test Result - Remark Verdict
—the sign "+*for positive and *-, for negative; or The “+* and "-" marking were H
provided adjacant ta the BDC
fripul terminals
- @ pkelorial representalion iilustrating the proper Mo pictorial representation [(FTT:Y
palarty where the cormect potarly can be lhustration used
|_unambiguously determined from the representation

5.1,6.1/R0| Protective Conductor Tarminals Sea below =]
The means of connection for the protective earthing See below f
conducior shall be marked with:

- gymbal 7 of Annex C: or The symbod 7 of Annex C was P
marked adjacen! o the PE
{erminal
~ the letters "PE*or Complies P
~ the colour coding green-yellow Complies P

S51.7/RD | Switches and circuit-breakers Mo switch used MiA
The on ard off-positions of switches and circuits breakers [See above PiA,
shall be clearly marked. If a push-button switch is used as
the power swilch, symbols 10 and 16 of Annax C may be
uged to indicale the an position, or symboks 11 and 17 to
indicate tha off position, with the pair of symbols {10 and
18, ar 11 and 17) close together, [

5.1 &8'RD | Class | Equspmant . Class | equipment MNiA
Equipment using Class | proteciive mears throughout See gbove ol no, 5.1.8 g )
shall be marked with symbaol 12 of Annex C. Equipmen
which is anly partially protected by DOURLE
INSULATION
of REINFORCED INSULATION shall not bear gymbol
12 af Table Annex C,

Where such equipment has provision for the See above of, no, 5.1.8 (T
connection of an earthing conductar for functional

reasons (see 7.3.6.4) it shall be marked with symbal &

of Annex C

51.89/R0 | Terminal boxes for External Conneclions Sae balow P
Where required by note 1 of Table 2 a2 a result of high [Complies P
ternperatures of terminals or parts in the wiring
compartment, there shall be a marking, visile beside the
terminad before conpaction, of eithar:
a) the minimum lemperature Rafing and size of the cable Compiies F
o be connacted 1o the TERMIMALS: or
b} a marking to wam the installer o consult the installation |Com plias P
instruction, Symbol 9 of Table D-1 is an acceptable
marki

5.2 Warning markings a0 below P

FLAS AL Prapalde LaoiR e T .'ﬁf-':il r'!'{__u'_T{
\\.\_‘_ =
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S.21RD "-fiaibiﬁl_y arwd legibilty requirements for warning markings \Warning markings ara be P
Visihle and legible
¥Warning markings shail be legible, and shall have Sene balow P
minimum dimensions as fallows:
- Printed symbale shall be at least 2,75 mm high Complies P
-Printed text characters shall be at least 1.5 mm high Compliss P

and shall confrast in colour with the back grosundg
-Symbols or text that are moulded, stamped or [Mo such symbols, P,
engraved in a materisl shall have a charactar height of
at least 2.0 mm, and if not contrasting in colour from
the background, shall have a depth or ralsed height of
at east 0.5 mm.

It it & Pacessary ko refar fo the inslruction manual o The manual provides necessary P
preserve the profection afforded by the equipment, the  information for the warning
equipmant shall ba marked with syrmbal 9 of Annex C marking

Symbol 9 of Annax C is not required 1o be used adjacent  [All symbels are explained in the P

to symbaols thal are explained in the manual manual
5.2.2 Content for warning markings See balow P
=.£2.2.1/RD| Ungrounded heat sinks and similar parts 1A accessible mat pans wers MiA
[grounded
An ungraunded heat sink or other par tha may be See above .. no. 5.2 2.1 Y

mestaken for a grounded part and involves & risk of
electric shock in accordance with 7.3 shall ba markad
with symbal 13 of Annex C, or equivalent. The marking
maybe o or adjacent 1o heatsink and shall be clearty |
Visible when the PCE is disassembled to the axtant that a
risk of contact with the heat sink axists.

| .22 2RD| Hot Surfaces ISH balow P
A part of the PCE that exceeds the lemperature limits he symbol 14 of Annex C P
specified in 4.3.2 shall be marked with symbal 14 of Frmrldad on the warning labsl
Annex C or equivalent.

5,22 3RD| Coclant Mo cooiam contained within the i
eguipmeni
A unit contaning coalant that exceeds 70 *C shall be (See above ol no. 5.2,2.3 A

legibly marked axternally whare readily visible after
installation with symbal 15 of Annex C, The
documeantation shall pravide a waming regarding the risk
of burns from hot coolant, and either:

a) statement that coclant system servicing is to be done  [See above ol no. 5223 M/A
only by SERVICE PERSONNEL, or

jn e Vaia | SEcRATOT VL INDIA ST, o

‘i\"i:*f e I

e _,.r.- I
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Clause Requirement + Test _Result - Remark Verdict
b} Instructions Tor sale venling, draining, or otherwise Ses above o, no. 5223 Pl

warking on the cooling system, i thase operations can be
perfaormed without OFERATOR access o HAZARDS
internat fo the equipmant

5.2.2 4/RD| Stored enargy See below P
Where required by 7.3.9.2 or 7.4.2 the PCE shall ba Symbal providad P

markesd with Symbaol 21 of Annex C ard the fime to
discharge capacitors to safe vollage and energy levels
shall accompany the symbal.

5.2.2 5/RD| Maotor guarding Mo such devices A

Where required by 8.2 a marking shall be provided where See ahove Py
it iz visible to service personnel before removal of a
guard, warnirng of tha hazard and giving instructions for
safe semvicing ifor example disconnecton of the source
bafore ramoving tha guard).

52286 Inverters for closed electrical operating areas ot located in closed elecirical P
operaling area
Whare required by 4.8.3.6, an invertar not provided Seeghove clno. 5226 M

with full protection against shock hazard on the PY
array shall be marked with a warning that the inverter
is only for use in a closed electrical operating area,
and referring to the installation instructions.

5.2.3/RD | Sonic hazard markings and instructions Mo sonic hazard A
If required by 10.2,1 a PCE shall: See ahove ol no, 5.2.3 WA
A) ba marked ta warn the aparatar.of iha sonic pressure Bee ghove ¢l na, 5.2.3 Pliy
hazard, or

b) be prowided with installation insfructions that specify ser manual provided that noise WA
how 1he installer can ensura that the sound pressure level emission<=30d8
Trom equipmeant at its point of use after instaliation, will
net reach a value, which could cause a hazard, These
instructions shall include the measured sound pressure
feval, and shall dentfy readily availabia and practicable
Proteciive materials or measwres which may he used
5.2.4/RD | Equipment with multiple sourcas of supply Mo multiple source of supgply R,

e

i

¢
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A PCE wilh connections for multiple energy sosrces shall [See above ol no, 5.2.4 MA
be marked wilh symbal 13 of Annex © and the manuzl
ghall contain the information required in 5.3 4.
The symbal shall be located on tha outside of the unit or  [See above ¢l no, 5.2.4 MA
shall be prominently visibia behind any cover giving
access o hazardous parts.
9.2.8/RD | Excessive touch current a See helow P
Where reguired by 7.3.6.3.7 the PCE shall be marked ESymbinl 15 of Annex C P
with symbal 15 of Anneyx, G, See also 5.3.2 for Frovided on the marking plate.
information to be pravided in the installation manual,
5.3 Documentation Sae balow F
531RE | General All refatad inforrmation’s P
FProvided in the user's manug,
The documentation provided with the PCE shall provide See above d, no. 5.3.1 P
the: information neadad for the safe operation, instaliation, |
and {(where applicable] maimenance of the equipment.
Tha documentation shall include the Hems required in
§.1.2 through 5.3.4, and the following:
a}explanations of equinment makings, Meluding symbols See above o, no, 5.3, i =
Lsed
b} lozafion and function of ferminals and controls See above ol no, 5,31 P
c) all ratings or specfications hal are necessary (o safely [See above ol_no, 5.3.1 P
instat and operate the PCE, including the following
envimnmenial ratings along with an explanation of their
i meaning and any resulling installation requirements:
FENVIRONMENTAL CATEGORY as par 6.1 i Dutdoor used P
SWET LOCATIONS classification fort ha intendad s ]
exiernal environmeant as per 6.1
-POLLUTION DEGREE classsfication for the intendad FD3 P
external environment a5 per 6.2
HNGRESS PROTECTION rating as per 6.3 PG5 P
-Ambsent tem perature and redative humidity ratings {-)25°C-{+)60°C. ((Fh-100%) =]
FAXIMUM altitude rating 2000m P
F-OVERVOLTAGE CATEGORY assigned to each input P gide (0TI, P
fand output porl &s per 7.3.7.1.2, accompanied by WG gide (OWCITY
guidance regarding how 1o ensure thal the installation
complies with the required overvoliage categories; {
d} a warning that when the photovoitaic array is exposed  Considerad -
te light, it supplies a d.c. valtage to the PCE I
5.3.1,1/RD| Lenguage instructions related 1o safety P
pravided in english,
Instructions related to safety ahall be in a language that is [See abave ol No 5.3.1.1 P
acceptable in the counlry where the aquipmeant is to be
mstafad,
5.3.1.2/RD| Format See below P
In ganaral, the documentation must be provided in prinfed [Hardeopy provided with the P
form and is to be deliversd with the aguipmend. jequipmant
BN PR R Ly LAY i-'.'\.il.-: FY¥T, LTD.
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Clause | Requirement + Tes!  Result - Remark Verdict
For equipment which requires the use of a computer for:  [Also provided in electronic =]

baoth installation and oparation, documentation may ba  format
provided in electronic format without accompanying

prinded formal.
5.3.2RD | Information relatad to instalation Al balow refated information’s =
Provided inthe user's manual.
The documeniaton shall include installation and where  See above cl. no. 532 E]

applicable, specific commissioning Instructions and. if
necassary for salety, warnings against hazards which
could arise during installation or commissioning of the
equipment, The informalion provided shad includa:

a) assembly, locaton, and maounting requirenents: See above cl. no. §.3.2
B} rafings and means of connection b each source of See above ol no. 5.3.2
supply and any requirements ralated to wiring and

external controls, colour coding of leads, disconnaction |

means, or overcurment protection needed, including
insiructions that tha installation position shall nol pravant
access 1o the disconnaction means:

€ ratings and means of connection of any outpuls from  |[See above o, na, 5.3.2 P
the PCE, and any requirememts refaled to wiring and
externals controls, colour coding of leads, or overcurrent
protection needed;

d) explanation of the pin-out of conneciors for exiarnal See abave ¢l no, 5352 =
connections, unless e connectar i2 usad for a standard
purpose feq. RS 232)

o=

&) ventilstion requirements; weeabove ol no. 5.3.2 P
f} requirements for special services, for example coaling Mo special service WA
ligjuid;

) instructions and information relating to sound pressure No sound pressire hazard iy
level if required by 10.2.1; .

h} where reguired by 14.8.1:3, instructions for ha r.lu battery used A,

acequate ventilation of the roce or loeation inwhich PCE
containing vented or valva regulated batteries is locatad,
lo prevent the accumulation of hazardous gases;

i) tightening lorqus to be applied to winng terminals; Pravided P
i) Values of backfead shor-circuit cuerents available from  [No backfeed short-clreult A,
the PCE on input and outpul conductars under fault urrent

conditions, if thosa currents exceed the max, rated current
of the circuit, a5 per 4.4.4.6;

K} for aach input to the PCE, the max value of short-circuit [Considered F
current avallable fram the source, for which the PCE &

dasigned: and

I} compatibility with RCD and RGCM; Erovided P
) nstrucbons for protective earthing, Including the Provided P

information required by 7.3.6.3.7 if a secand protective
earthing conductor is ta ba installed:

ny where requirad by 73,8, ihe inatallation instrections RO s bullt i the EUT (NI
shall include the following or equivalent wording: |

i . | | A Jdwy INDTA -PVT, Jf[i',!.
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Clause | Requirement + Test Result - Remark ! Verdict |
| "This preduct can cause a d.c. current In the external See above | NA
pratective earthing conductar, Where a residual currant-
operated prodective (RCD) or monitoring (REM] device is
used for protection in a case of direct or indirect conlact,
only an RCD or RCM of Type B is allowed on the supply
side of this product.
0} for PCE intended lo charge balterles, the battery Mo battery used M
nominal vollage rating, size, and type §
pl PV array configuration information, such as ratings, Irformation givan in user P
whather the array s 1o be grounded or floafing, any manual
external protection devices needad, sic,
§.3.21 Batings: Subclause 5.3.2 of Part 1 requires the See balow P
decumentation te include ratings information for '
each input and eutput. For inverters this information
shall be as in Table 33 below. Only those ratings that
are applicable based on the type of inverter are
reguired.
PV input quantities: iSea below F
- Vmax PV [absolute maximum) (d.c.V} Ve P
PV input operating voltage range (d.c.V) 100-580V de P
- Maximum operating PV input current [d.c. A) P*13Ad ¢ P
isc PV (absolute maximum] (d.c. A) 21840 P
= Max. inverter backfeed current to the array [a.c. or A F
d.c. A
a.c. output quantities: [Sea balow F
Voltage (neminal or range) (a.c.V) 230Vac =]
- Current (maximium continuous) (a.c.A) 26 354 P
- Current (inrush) (a.c. A, peak and duration) 7.6 A i 1.24 m3 il
Frequency [nominal or range) [Hz) 50Hz P
Power [maximum continuous) (W or VA) B2000Y P
Power factor range =199 =
- Maximum output fault current {a.c. A, peak HSA@1Ims P
and duration or RMS)
- Maximum output overcurrent protection (a.c.A)  Bap =
a.c. input quantities: Mo a.c inpul I
- Voltage {(nominal or range) | ac.V) See above YA,
Current {maximum continuous) (3.c.A) See above MIA
- Current (inrush) (a.c. A peak and duration) Bea abave A,
- Frequency (nominal or range) (Hz) Cod above MNA- |
d.c input {other than PV} quanlltmz Mo -d.g input M
- Valtage (nominal or range) (d.c.V} See above MY,
- Nominal battery voltage (d.c.V) See above MiA
[ - Current imaximum continuous) (d.c.A) Sen above BfA,
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Clause [ Reguirement + Test E Result - Remark Vergdict
d.e. output quantities: Mo d.6 oulpud A,
- Vaoltage (nominal or range) (d.c.V) Sl above A
- MNominal battery voltage (d.c.V} [Sen above 172
- Cumrent (maximum continuous) {d.c.A) Ses above Pdr
Protective class (| or Il ar HI) Ciasa | P
Ingress protection (IP) rating per part 1 |PES P
§.3.2.2 Grid-Interactive Inverter seipoints Sesa below s

For a grid-interactive unit with field adjustable trip Mo adjustable sefting available, A
points, trip times, or reconnoct times, the presence  [Only the factory default values
of such controls, the means for adjustment, the
factory default values, and the limlts of the ranges of
adjustability shall be provided In the documentation
for the PCE or In ather format such 2s on a website.

Provided solutlon: .......... g L s
The setting of field adjustable setpaints shall be Sea abova Pl
accessible from the PCE
5323 Transformers and isolation [Transformerless EUT MNiA
Whethar an internal isolation transformer is Sea abova ol no. 5.3.2.3 1.
provided, and if so, what level of insulation |
(functional, basic, reinforced, or double) is provided
by that transformer. The instructions shall also
indicate what the resulting installation requirements
are regarding such things as earthing or not earthing
the array, providing external residual current |
detection devices, etc. |
An invarter ghall ba provided with information to the See sbove cl. no. 5.3.2.3 M
installer regarding: |
-providing of internal isolation transformer See ghove ¢l no. 5.3.23 M,
-the level of insulation (functional, basic, Sea gbova el no. 5323 M
reinforced, or double}
The instructions shall also indicate what the resuiting See sbove ¢l no, 5.3.2.3 A
Installation requirements are regarding:
-garthing or not earthing tha array L See shove cl. no: 5.3.3.3 A
-providing external residual current detection See above ¢, no, 5.3.2.3 MIA
devices
raquiring an external isolation transformer, Seag above ol np. 5.3.2.3 MiA
5324  [Transformers required but not provided Transformes lass EUT A
An inverter that requires an extarnal isolation e above ol no, 5.3.2.4 WA,

transformer not provided with the unit, shall be
provided with instructions that specify, and for
the external isolation transformer with which It is
intended to be used:

-the configuration type See above ol no, 5.3.2.4 MiA

-electrical ratings Soe above cl. no. 5.3.2.4 MiA

-environmental ratings See ghove ol no, §5.3.2.4 hifA,
ST IMGZA P¥T. LD
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invertar shall include the fellowing:

Clausa Requirement + Teat | Result - Remark Verdict |
If the maximurn AC malns operating voltage iz higher |AC mains voliage not maore than]  NA
thar the PV array maximum system voltage then the [PV array maximum system
instructions shall require PV modules that have a oltage
maximum system voltage rating based upon the AC
mains voltage.

5325 PV modules for non-isolated inverters See helow =
Hon-lsalated inverters shall be provided with Camplies P
instailation instructions that require PV modules that
have an |EC 61730 Class A rating

3128 Mon-sinusoidal uﬁipwt wavaform information Cind connected Inverier I
The Instruction manual for a stand-alone inverter not [See above ol no, 5.3 2.6 PA
complylng with 4.7.5.2 shall include a waming that: R | I

i - the waveform is not sinusoidal, See above ¢l no, 5.3.2.6 o

o - some loads may experience increased heating,  [Ses abovecl no 5326 Pl %
sthe user should consult the manufacturers of the Sea above ol no. 5.3.26 Pl
intended load eguipment before operating that load
with the inverter
The Inverter manufacturer shall provide information  |See above ol no, 5.3.2.6 Plf
regarding:

-what types of loads may experience increased Sea above cl. no. 5.3.2.6 [T
heating —————— —_— —
_recommendations for maximum operating times Sea abovecl no. 5.3.26 1
with such loads
-The inverter manufacturer shall specify for the See abovecl. no. 5.3.2.6 MIA
waveforms as determined by the testing in 4.7.5.3.2
through 4.7.5.3.4.:
THD Sea above el no.5.3.2.6 P
- slope See above ¢l no. 5.9.2.6 NIA
peak voltage B Sea above ol no. 5.3.2.6 MIA
§.3.2.7 [Bystems located in closed electrical operating areas Mot localed o the closad M
electrical operating area
Where required by 4. 8.3.8, an inverter not provided Ses above o, poo 5327 B A,
with full protection against shock hazard on the PV
array shall be provided with installation instructions:
-requiring that the inverter and the array must be See shove o, no, 5.3.2.7 A
installed In closed electrical operating areas
-indicating which forms of shock hazard protection See aboveod no. 532 T M
are and are not provided integral to the inverter (for
laxample the RCD, isolation transformer complying
with the 30 mA touch current limit, or residual current
jmonitaring for suddan changes)
532.8  Stand-alone inverter output eireull bonding Grid connactad invertar A
Where required by 7.3.10, the documantation for an Ses above ¢l po. 5328 A
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Clause Requirement + Test = Result - Remark Vardict
If autput eireult bonding is required but is not  [Sae above ol no. 5.3.2.8 A
provided integral to the inverter, the reguired
means shall be described in the Installation
instructions, including which conductor is to
be bonded and the required current carmrying
capability or cross-section of the bonding
means;
If the cutput circult is intended to be floating, ed above ¢l no. 5.3.2.8 )
the documentation for the inverter shall indicate r
....... that the output is floating. |
5328 Protection by application of RCD's See halow e
Where the requirement for additional protecticn In The RCD proteciion is RA,
4.8.3.1 is met by requiring an RCD that is nol provided integrated with inverter
integral to the inverter, as allowed by 4.8.3.4, the
Irtétallallnn instructions shall state the need for the
RCD
and shall specify Its rating, type, and required circult [The RCD protection s B,
| location integrated with inverter e
5.3.2.10 | Remote indication of faults See helow P
The installation Instructions shall include an RS485/RS232 connactivity F
explanation of how to proparly make connections to  provided
{where applicable), and use, the electrical or
: glectronic fault indication reqguired by 13.9,
33211 External array insulation resistance measunement and Clause 4.8.2.1 complies A
mnesponse
The installation instructions for an inverter for use EUT incorporales array A
with ungrounded arrays that does not incorporate all nsulaton resislance
the aspects of the insulation resistance measuremant Measuremearit
and response requirements in 4.8.2.1, must include:
- for isolated inverters: an explanation of what Sae ahove ol no, 5.3.2 11 A
aspects of array insulation resistance
measuremant and rasponsa are not provided, and
- an instruction to consult local regulations to See above cl. no. 5.3.2.11 A
determine if any additional functions are
required or not;
= for non=isolated inverters: an explanation of Sae zhove ¢l N 53,211 =
what extaernal eguipment must be provided in
the systam, and
what the setpoints and response implemented by Soo sbove ¢l ne. 5.3.2.11 A
that equipment must be, and:
how that equipment is to be interfaced with See shove cl, no, 53211 WA
the rast of the system.
5.3.2.12 Array functional grounding Information Mo funetional grounding A,
Where approach a) of 48.2.2 iz used, the Installation Ses above ¢l o 53212 A,
instructions for the inverter shall Include all |
of the following:
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uj the value of the total resistance balwu-ﬂnt?ln-_P‘H’ SEEA‘I:‘:E'.'E I:'J'.ﬁnn. ESE‘E M‘:ﬁ
circuit and ground integral to the inverter ... | |
b} the minimum array insulation resistance to Soe above ol noc 53212 hirA,
ground that system designer or installer must
meet when selecting the PV panel and systemn
design, based on the minimum valua that the
design of the PV functional grounding in tha
inverter was based cn . i
) the minimum vafue of thnu mtnl resiatant:& H = See above ol o, 503212 A
VMAX PV/30 mA that the system must meet,
with an explanation of how to calculate the total
d) a warning that there is a risk of shock hazard if ISee abave ¢l no. 5.3.2 12 WA,
the total minimum resistanca reguirament is
not met
5.3.2.13 | Stand-alone inverters for dedicated loads Grid connected inverter A
Where the approach of 4.7.5.5 is used, the See above ol no. 53,213 MIA
installation instructions for the inverter shall include
awarning that the inverter 13 only to be used with the
dedicated load for which it was evaluated, and
e shall specify the dedicated load. Sae above cl. no, 5.3.2.13 WA
53214 Identification of firmware verslon(s) The firmware version is P
displayed on display
Boreen
An inverter utilizing firmware for any protective See above cl, ng, 53214 P
functions shall provide means to identify the firmware
VEISion,
This can be a marking, but the information cam also.  [See above ol no, £§.3.2.14 P
be provided by a display panel, communications
port or any other type of user interface
533 Information related to oparation Al balow related information P
Frnwded in the user's manual.
Insiructions for use shall include any cperating insiructions [See above ol no. 5.3.3 P
recessary to ensure safe cperalion, including the following,
=25 applicable:
- Ingfructions for adjustment of confrols incuding the effects!See above ol no. 5.3.3 P
of adjustment;
- Insfructions for interconnection o accessories and other  [See above ol no. 5.3.3 P
wquipment, incuding indication of suitable accessorias,
cletachahle parts and ary special matarials,
L Warnings regarding the risk of burns from surfaces The temperaiwre of the surfaces [
permitted io exceed the termperatuee limils of 4,32 and not exceed the limit of 4.3.2,
renuired operatar actions 1o reduce.the risk; and however the symbal 14 marked
an the labal
- Insiructions, ihat if the equipment is wsad in a manner not [Sese above ol.ona. 5.3.3 =
specified by tha manufacturer, the protection provided by
the aguipment may be impaired.
i ¢ Iniia FuE Lo
N
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Clause Reguiremant + Test | Result - Remark |_Verdict
534 Information related o mainienance Al bebow relaled information P
provided in the user's manual.
Maintenance |nstructions shall include the following: Sed above ol no. 5.3.4 P
= Irtervals and instruckions for any preventive mainienance|See abhove of, no, 5.3.4 F

that is required to malmtain safety (for example air filles
replacement or periadic ra-lighiening af tlerminals),

- Instructions far accessing operator access-areas, ifamy  [See above ol no. 534 p

pre present, including a warning nod [o entar other areas of

the egquipment;

- Part numbers and instructions for obtaining any required No any aperator replaceable (@
nperalor replaceabls parls; Far

- Instructions for safe cleaning (If recommended) See above ¢l no. 5.3.4 A0
- Whers thers is more than one saurce of supply Cnky single source of supply A,

[energizing the PCE, information shail be provided In the
manual to indicats which disconnect device or davices are
required to be operated in order to completely isofate the
jequipment. i e
5.3.4.1 Beliery maintenance The EUT is Grid-connectad WA,
nverter without battary enargy
Btorage function. |
(W hara required by 14.8.5, the documaniation ee above ol no, 5.3.4.1 | M
shall mclude the applicanle items from the folliowang list of
nslructions regarding mainienance of batieries: |
- Servicing of batteries should be performed or See above ol no:5.3.4.1 2 e
Elparvised by parsonnel knowledgaable about balteries
and the required precautions

- When replacing batleries, replace. with the same Ses above ol no. 5.3.4.4 M
type and number of baiteries or batiery packs

- General instruciions regarding removal and installation of|Ses above cl. no. 5.3.4.1 B
batlarias

- CAUTICON: Do not dispose of batteries ina fire Sea above ¢l ne. 5.3.4.1 B
The balleries may explode.

- CAUTION: Do not open or damage battenias. See-above ¢l no. 5344 Mia
Feleased electrolyie i rarmiul o the skin and ayes_ It

may ke toxic.

- CAUTION: A battery can present a risk of Sde above ¢l no.-5.3.4.1 M

{plectrical shock and high shor-circuit current.
The following precautions should be ohserved
pvhen working on batlerias:

la] Remove waiches. rings. or other metal objecls See above o, no_5.3.4.1 MIA
b] Usa tools with insulaled handles. See above o, no: 5,3.4.1 P,
c) Wear rubbar glovas and boots. =ee above ¢ no. 5.3.4.1 A
o] Do net lay 1ools or metsl parts on top of F.era abovecl. no. 5.3.4.1 Pl
hattaries

e Disconnect charging source prior to connecting ISeu above cl. no. 5.3.4.1 MIA
or dizsconnecling battery terminals

R HE WHPSER CARDRATORY INOTA PYT. 4T
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1 Delerming if battery s Inadvertenlly grounded. I Soe above ol noe 5.3.4.1 RA
nadvertantly grounded, remove source from ground,
tact with any part of & grounded Battery can resufl in
lectrical shock. The likelihood of such shock can be
recluced i such graunds are removed during installation
lard maintenance (applcabie to equipmeant and
ramoie battery supplies not having a groencdad
[aupply circuit).
& Environmental requirements and conditions Sen below P
& 1RD Envireonmental categories and minimum See balow P
environmaental conditions |
8.1.1/RD | Outdoor EUT is for outdoor use P |
6.1.2/RD Indoor, unconditioned EUT is for autdoor use MA |
6.1.3/RD | Indoor, conditioned EUT Is for outdoor use WA
6.2/RD Pollution degree P03 P |
6.3RD Ingress Protection IPAS = ="
84RD UV exposure Certified connector, DS switch P
used outside the enclosure
6.5/RD Temperature and humidity (-25°C to BO°C), {O%-100%) P
7 Protection against electric shock and energy hazards [Sea below P
TAMD General [Both normal and =inge fault P
conditicn conskdered
7.3 | Protection against electric shock See below P
731/R0 | Ganeral See . no. 7.3.2.1 P
T32RD | Decisive vallage classification  [See below P
7.3.2.1RD | Use of decisive voltage class (DVC) Vorking voltage and prolectve P
Friassuras anra considearad,
.32 2/E0 | Limigs of DWG {Eu:::c::nnﬁngmhh_a_ﬁ"l Considerad =]
73.23RD | Short-terms limits of acoessible voltages under fauli Wollage nol exceeding at DWVC M
conditions pinder fault
| T324/RD | Requirements for protection {according table 7) omplies P
7.3.25/RD | Connection ta PELV and SELV crouils The external signa! P
communicaton interface are
considared a3 SELW
732 'R0 | Working voltape and DVG See bekow F
53_2 B1R Geraral Consicderad =
E.E.E.E.Eu'ﬁ AC working veltage (see Figure 2) Consicered B
[ 7.3.26.4R | DG working vollage (see Figure 3) Considered P
o
T.32.64'R | Pulsating warking voltage [ses Figura 4) Mot considasd A
K :
T.2.3R0 Praotactive saparation [Sae balow P
Protective separation shall be achiaved by: |Sae balow P
= double or reinforced ingulalion, or thi& or reinfarced nsulation &)
NS provided

\ LANDEATORTY TRf4 P, LTRY
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Clause | Requirement + Test | Result - Remark | Verdict
-protective scraening, Le. by a conductive screan E:ccmihle maetal parts ware P
connected fo earth by protective bonding in the PCE, or rthed and separated from lve
cennacted fothe proieclive earth condisctor (kealf, s by al least basic insulation

where by the screen is separatad from live parts by at
kasl basic msulation, ar

fF -profective impedance comprsing limitation of current. Mo such device MiA
per 7.3.8.3 and of discharged energy per 7.3.5.4,0r
dimitabion of voltage according to7.3.5.4. No such device MIA,
The profeclive separabion shall be fully and Camplies F

effectively maintained under =il conditions of
intanded usa of the PCE

T.3.4/RD Prolection against direct contact oo below P
7.347R0 [ Genaral See below P

Protection agains! direc! contact is employed to preveni  Compdies with the requiredof | P
persens from touching live parts that do not meet the ol Mo 7.3.4.2and 7.3.4.3.
requiremeants of 7.3.5 and shall be provided by oneor |
more of the measure given in 7.3.4.2 {enclosures and
barriers) and 7.3.4.3 {insulation), o
Open typa sub-assemblies and devices do nol require  [No such device HiA
protective measures agains! direct contact but the
Inatruction provided wilh the egquipmeni must indicate lhﬁ
such measures must be provided in ihe end equipmant

in the inslallabicn.
Product intended for installation in CLOSED: o such device PliA
ELECTRICAL OPERATIMNG AREAS, (see 3.9) need not
hanve protective measures againat direct contact. except
as required by 7.3.4.2.4 |
7.3.4.2/RD | Protection by means of enclosures and bamers [See balow
The folowing requirements apoly where protection Enclosure provided P
against contact with live parls is providad by enclasures
or barmars, not by insulation in accordance with 7.3.4 3,

73421/ | Generdl See below F
B
Parts of enclosures and barrlers that provide protection Mot removable without a tool and =
in accordance with these requiremeants shall not be cured by sorew.
removabie without the use of a tool (ses 7.3.4.2.3)
Paolymeric materiels used to mest these requirements  (Cenified connactor, de switch (=
shall alzo meel the reguirements of 13.6 wsed oulside the enclosure aad
aeting tha reqguirements of
" [ 136
7.3.4.227 | Access probe criteria F;ee bl P
RO
Protection is considered o be achisved when the Comglies P
saparation between the lest probes and Ive parts, when
iested a5 described balow, s as follows: |
FOREHE sl [ ASIRATAORT TATEA _j'.'r“T LD
y\‘ i
TRF No. IS 16221 (Part 2): 2015_V1.0 AT Askutosh Patha

! Misanar?

iChier Techvical




TC-5100

LULR-TCSE10

022000000490F Page 36 of 105

IS 16221 (PART 2).20156

e

HI PHYSIX )

Testng & callbraton leboratory

Report Mo, HPLITest 2204003301

Clause

| Requiremant + Test

]
|

| Result - Remark | Verdict

a) decisive voltage classification A, (DVC A) - the probe
may loueh the five parls

Tha communication nterfacs is P
considerad as DVC A and probe
may ieuch such parls

b] decisive voltage classification B, (DVC B) - the probe
maust not towsh bare live paris

The DVCE clrowil i rot F
accessible by probe

c) decisive voltage clessification C, (DVC C) - the probe
must have adequate clearance to live parts, based on tha
cearance for Basic insulation using the recurring peak
working voltage involved,

{The DVC C circuit is not P
Accessibla by probe

34230
o

Accesz prode lesis

See helow

Compliance with 7.3.4.2.1 is checked by all of the
fiollowing:

Complies

g) Irspectian: and

Complas

b) Tests with the test finger (Figure 1) and test pin
{Figure D.2} of annex D, tha results of which shall
comply with the requiremants of 7.3.4.2 1 a), b), and c)
as applicable. Probe tests are performed an openings in
tha anclosures afler removal of paris that can be
cetached or opened by an operator witheut the use of a
taol, including fuse holdérs, and with operator accass
doors and covers open. It is permitted 1o leave lamps in
place for this test, Conneclors that can be separated by
an opergtor wihout use of a tool, shall alsa be fested
during and after disconnection. Any movahle parts are
o be put in the mest urfaverable poaitan,

O|o W ™

Complies

The test fingar and the test pin are appiied as above,
without appreciable force. in every possible position,
except that floor-standing equipment having a mass

exceeding 40 kg is not flied

Complies =]

Equipment intended for building-in or rack maunting, or
Tor incorporatlon in larger equipment, & tested with
access fo the equipment limited according to the method
of mounting detailed in the installation instructions.

Mot a building-in and rack LY
mounting equipment

¢} Openings preventing the entry of the jinted test finger
(Figure E-1 of 0E) during test b) above, sre further
tested by means of straight un jointed 1es1 finger (Figure
E-3 of DE). appiied with a force of 30 N. If the unjointed
finger enters, the tast with tha jointed finger is repeated
except that the finger is applied using any necessary
force up tol0 M,

Mo openirg P

d} In addition 1o a) - ¢} above, top sufaces of encosure
shall be lested with tha IP3X probe of IEC 60529, The
test probe shall not penetrate the top surfzce of the
enclosure when probed from the vertical direction

25 * only.

Mo opening in top surfaces A

TRF No. IS 16221 {Part 2): 2015 V1.0

FIW BT PRGN LABSEATONY TNRTA PUT. [ ot

Nl

£ Ashurpsh Path
F ierimiral Mamanoe?




HI PHYSIX

tasding & calibralion Jboratory

TC:5100
ULR-TCS10022000000480F Page 37 of 105 Repart Mo, HPLITest2204003301
12 16221 (PART 2}:2015
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[7.3.4.2.4/R] Service access areas he EUT s nat allowed 1o A,
D micve the covers during
linstallation and maintenance
hen EUT energized.
yrmbal 21 of Annex © are
darked on EUT and sxplained
n user manual.
7.3.4 WRD| Protection by means of Insulation of live parts Comples p
Where the requirements of 7.3.4.2 are not met, live parts  Communication paris prowided P
ehall be provided with insulafion if: L'.'Ith decisiva voitage class A,
— their working voltage is greater than the maximum limit  [See above P
of decisive voltage class A, or
- for a DVC A or B cireull, profective separation from Sop ahova P
adjacent cirouil of OVC C s not provided (sea node p g
| under Table 7}
7.3.5R0 | Pratection in case of direel contact Sea hedow P
7.3.5.1/RD| General Sea hefow P
Protection in case of direct conlael is required (o ensure omplias P
that contact with five parts does not produce a shock
= hazard. -
The pratection against direct contect according ta 7.3.4 15 [Sea balga P
nol required if the cireuit contacted Is separated from
ather crcuits according to 7.3.2.3, and:
— i3 of decisive voltage cfass A and complies with 7352, ) nly DVC-A classified circuits (=
o an be louch directly I
- |5 gf;'i'id-ﬂﬂ with profective impedance aceording ta No such parts NiA
T.3.5.3 or
- Is limited In voltage according to 7.3.5.4 No such parls NIA
In addition to the messures as given in 7.3.5.2 ta 7.3.5.4, Compliss B
It shall be ensured that in the event of error or polarity
reversal of connectors no voltages that exceed DVC A
can be connected Inte a circuit with prateciive separation,
Thiz applies for example to plug-in-sub-assemblies ar
ather plug-in devices which can be plugged-in without the |
usa of & tool (key) or which are accessible without the yse
of & toal
Compliance Is chacked by visual Inspection and triad Complies P
inserilon
7.3.5.2R0} Protection using decisive voltage class A Complies s
7.3.5.3/RD| Protecticn by means of protective impedance Mo such parts P,
Lircuits and conductive parts do nol require protection See above el no, 7.3.5.3 P
against direct contact if any connection to clrouits of DVC-
B or DVC-C is through protective Impedance, and the
accessible circuit or part is otherwisa provided with
pratective separation from circuits of DVC-B ar DVC-C
according 7.3.3. |
WEATORY. INQEA PVTa LTD.)
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rrrurers

7.3.55 1/R0 [ Limitation of current throwgh protective impedance Mo such parts HYA

ey

The current avallable through protective impedance to [See above o, no, 7.3.5.3.1 A
earth ard between simultaneousty accesshle parts,
measured al the accessible live parts, shall not exceed a
value of 3.5 md a.c. or 10 mA d.c. under normal and
single-fault condiions. .
73632 Limitation of discharging energy through prolectve Mo such paris MIA,
RO impedance
Tha dezcharging enargy availabla between See above ol no. 7.3.5.3.2 M
simultaneously accessible parls protected by protective |
impedance shall mol excesd tha charging voltzge and
capacitance limils given in Table 2, which applies o both
wel and dry Locations, under normal and single fault
canditions. Refar bo figure 8.
73.54/R0 | Protactien by means of limied vollages Mo such parts Bl
Thal porion of a crouit that has its vollage reduced to.  [See above o, o, 7.3.54 [N
OVC-A by & voltage divider that complies with tha
following requirements, and thal is otherwisa provided
wilh protectiva separation from circuits of DVWC-B or
DVC-C according to 7.3, 3, does nol reguiee prolecton
aqainsi direct contact.
The woitape divider shall be designed so that undear Eae gbovecl no. 7.3.5.4 P
narmal and single fault conditions, Including faults in the
YoilEge division circuil, the voltage stross the outpul of
the voliage divider does not exceed the limit for DVC-A.
This type of protectian shall not be used in case of See above ol no. 7.3.5.4 N/A,
pratective clasa |l or unearthed circuils, becavse it relies |
on protective earth being connaciad,
T3/ RD Protection agains! indirect contact Sae balow
TAEARD | General Son Baloy
Protection against indirect condact is required to prevent |Protective Class |,
shock- hazardous current being accessible from
canductive parts durlng an insulation failure. This
protection shall comply with the reguiremenis for
protective class | (basic Ingulation plus prolective
earthimg), class || {double ar reinforced insulation) or
class |l [limitation of voltages)
That part of a PCE meets the requirements of 7.3.6.2 anciClass | =]
7.3.6.3 Is defined as protective cass |
Thal part of a FCE meels Lhe requirements of 7.3.6.4 15 [Class | Y
defined as proteclive class ||
That part of PCE which mests the requirements of ass | | WA
dacisive valiage class A and in which no hazardous
voitages are derved, s defined as protective class 1l Na
shock hazard is present in such circuils

oo™
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Where protection against indirect contact is dependent Infarmation provided P
on means provided during installation, the installation
instructicns shall provide details of the required means
and shall indicate the asseciated hazards.

3820 Insuation betwaan lve parts and aocessible conductve See below =
RD parts
Accessible conduttive parts of eguipment shall be Complies. =
caparatad from live parts by insulation meeiing tha e Ol T3 7 4and 1. T.37.65
requirements of Table 7-or by clearances as specifed in
7.A.7 4 and creepages as specified in T.3.7.5
73630 | Protective class | — Protective bonding and earthing Sen el F
RD
7363170 | Ganeral Soe balow =
RD |
Equipment of protective class | shall be provided with Enarnal pratactive eartning is 1o P
protective earthing, and with profective bonding to be connecied to terminal near
ensure elacinical contact betwean sccessible conductive AC termiral Bock
parts and the means of connection for the external
profectve earthing conducior, except bonding is not
required for;
g) accesgsible conduchve parts that are protecied by one.  |[DVC A circudt considered P
of the measures in 7.3.5.2 10 7.3.54, ar o
b} accessible conductive parts are separated from live  [Communication circull are P
parts of DVC-B or -G using double or reinforcad eparatad from live parts used
insulatior, oubbad or reinforced insulation
E.E.E.S.E-’Ft Fequiremaents {or protective bonding [Sma below P
Electricad confact with the means of connecbon of the See helow P
external protactive earthing conductar shall be achisved
by ooe o more of the following means:
a} through direct metailic contact; The conrection of external &)
orolective earthing conductor is
direct metal conlact via arminal
pith scraw.
b} through other conductive parts which are not removed  [See ahove a) A
when the PCE or sub-units are usad as infended ;
) through a dedicated prateclive bonding conductor; [Sas abova &) A
d} thraugh other metallic compaonants of the PCE See above a) A
Where direct metalfic contact i used arnd one or bolth of  Bo painted and coatad P
tha parts mnvolved is painted of costad, the paint or
coating shall be removed in the area of contact, ar
rizliably panatrated, lo ensunre malal to mefal conlact,
For mowving or remavabde parts, hinges or sliding contacts Mo such parts A
designed. and maintained to have a low resistance are
axamples of acceptable maans i they comply with the
requirgments of 73,633 I
N I WSk HUMATORY [WOTAPVT, LTDD
"q-\_\. . ’ f% _,-'".
, th\@,f"
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Yordict

ST P e

Metal ducts of flexible or rgid construction and metallic
eheaths shall not be used as profective bonding

conduciors, uniess the device or material has been
invastipated as suitable for protactive bonding purposes.

Mo such paris

M,

ETEETN
RD

Rating of protective bonding

S Balow

Protective bonding shall withstand the highest thermal and Complies

dynamic stressas that can acour to the PCE ilemis)
concemed when they are subjected to a fault connecting
live parts io accessible conductive parts. The protective
bonding shall remain effective for as long as a faull to the
accessible conductive parls perssts o uniib an wpstream
Protective device removes power from the part;

ol

Protective bonding shail meat following requirements:

Sea halow

|

a) For PCE with an ower currant protective device rating of
16 A or less, the impedance of the proleclive bonding
means shall ol excead 01 [ durlrng or at he end of the
test below

184

WA

b)Y For PCE with an evercurrenl prolective device rating
of maora thaniBA, the wvoliage drop in the protective
bonding test shall not exceed 2,56 V dunng of al the end
of the test
below,

Compliea
sae-appended table 7.3.6.3.3)

Tl

s T PEE SRS ORI .

designed according to the requirements far the
extarnal Protective earthing conductdr in ¥.3.6.5.5, in
which case no lasting is required

fabove test b) is carried out

MIA

The mpedance of protective bonding means shail be
checked by passing a test current through the bond fora
panod of time as specified below. Thetest current is
based on the rating of the overcurrent protection for the

equipmeant or part of e equipment under consideration,
a5 foliows:

Complies

g) For pluggable equipment type A, the overcurrent
protective device Is that provided external fo tha
equiprnant (for example, in the building wiring, in the
mains plug or in an equipment rack),

Mot a pluggable equipmeant type
A

Pl

b} For pluggable equipment type B and fixed aguiprmant,
the maximum rating of the overcurrent prolective davice
specified in the aguipment installation instructons 1o be
provided axlarna o the equipment;

Mot 8 pluggable eguipment bype
H

MrA

¢ For & dreuit 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:

Camplies

T3
‘RO

Test current, duration, and accepiance critara

(Sea below

The tesl current, duration of thae test and acceptance
criher_ig ara as follows:

See helow

TRF No. IS 16221 (Part 2): 2015_V1.0
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Verdict

a) Far PCE with an overcyrrent protective device rating of
16 & or bess, the fesi current is 200% of the overcurrent
protective device rating, but noi less than 32 &, applied far
1205 The impadance of the profective bonding means
durirg and &t the end of the test shall nod exceed 0,10

Soe balow b

MIA

b} For FCE with an overcurrent protective devica rating
of more than 164, the st current is 200% of the
cvercaurent protective device rating and the durstion of
the test Is as shown in Table 10 below, The voltage drop
in the pratective bonding meaans, during and el the and of
the test, shad not exceed 2.5V,

omphes
sest appended tabie 7.3.6.3.3)

c} During and after the test, there shall be no melting,
loosening, or ciher damage that would impair the
effectvanass of the protective bording means.

The EUT passed the test aftar
the requirements of this
shandard.

The test current is derived from an a.c or d.c supoly
source, the cutput of which & not earthed.

Complies

&2 an alternative Lo Table 10, whera the fime current
charactarisbic of the overcurmant pratective devica that
limits the faull current In the protective bonding mears s
krown because the davice is aithar provided inthea
equipment or fully specified in the installation
instruciions, the fest duration may be based on that
specific device’s lime-cumrant characteristc,. Thea tests
are conducted far a duration corresponding 1o he 2005
current value on the time-curment charactenstic.

Mo such application

“Protective bonding impedance (routine last)

MiA

Abave 1estb) |z carred ou

MiA

If tha continuity of the profective bonding is achieved at
ary poind by a single means ondy (for example a single
conductor or single fastenar), or Il the PCE 2 assembled
at the inatallation lecafion, then the impedance of the
proteciive bonding shall aiso be tested as a routing test,
The test shall be as in 7.3.6.3.3, axcept for the fallowing:

Sea gbove ol no. 736 34

MiA

- the fest curment may be reduced to any convenient value
graater than 10 A sufficient to allow measuremant or
calculation of the impedance of the protective bonding
Means:

Sea above |, no. 7.0.6.5.4

MIA

the test duration may be redisced to no less than 2s

Ses abowve clono. 735,54

MiA

For eguipment subject to the typs test in 7.3.8.3.3.1a), tha
impedance guring the routine tesi shall not exceaed 0,10

See above ¢l no, 7.3.8. 5.4

MiA

For equipmeént subject 1o lhe Uype best in 7.308.3.3.15) tha
impedance curing the routine test shall ot excesd 2,5V
diviced by tha test current required by 7.3.6.3.3.10).

Sea ghove cl.onoe P36, 3.4

Plif

7.3.6.3.5
RO

Exiernal profectve earthing conducior

Sea helow

TRF Mo. IS 16221 (Part 2): 2015_V1.0
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A protective earthing conducter shall be connected &t Instruction regarding connection P
all times when power Is supplied to PCE of protective  of earthing conductor provided
class [. Unless tocal wiring regulations state in uger manual,
otherwise, the protective earlhing conductor eross-
soclional area shall be determined fram Table 11 ar
by calculation according to |EC 60364-5-54,
If the: external protective earihing conductor is routed Mo such consiruction i,
through a pleg and socket or similar megns of
disconnection, it shall not be possile o disconnect jt
Lnless power is aimultansously removed from the part
to be pratecied -
B 2.5 mm? f mechanical pratection 1= pravided, Son below M,
- 4 mm? if mechanical protection is not provided. Refer usor manusl, P
For cord-connected equipment, provisions shall be Mot a cord-connactod i,
made 5o that the external protective earthing Eouipment
cenductor in the cond shall, i the case of failure of the
strain-relief machanism, be the last conductor 1o be
.| imerrupted.
7.3.8.36'RD | Means of connection for the external prolective External protective earhing P
earithing conductor conducicr connecied Lo
enclosure body
?.S.E.EI-EJ { | Genaral Properly connecied P
H |
The means of connaction for the protactive earthing |See balow P
conducior shall be permanently marked with:
e Sl s Earthing symbol marked * = F
- __the colour coding greer-yeliow e above NA
Marking shall not be dene on easily changeable Fumpﬂes P
parts sUch 38 sorows.
F.3.6.3.7/ RD | Touch current in case of fallure of the protective Sea balow F
earthing conductor |
For pluggable eguipmant type A, the touch current F‘mt a pluggable equipment P
measured in accordance wilh 7.5.4 shall not exceed fypa A
3. 5mAa.c ormA d.e.
For all other PCE, ona or more of the following measirs Mot exceeding the limit of P
shall be applied, unless the touch current n‘r&muraé:lg*agqn 3. 5mb @0,
aceordance with 7.6:4 using the tesf Astwork of IE {
bt figrana 4 shall mﬂg_-:_gagd 4.5 A A, or 10 mAd.c, olan Sppericd tatla T8 5.57)

Al Permanently connected wiring, and: See above A,
a8 crass-secton of the praleclive earthing conductor of a See above Plidy
gast 10 mm? Cu or 18 mm? AL ar
<atomatic disconnecton of the supply in caseof Sea abova NI,

isaontinuity of the protective eanhing conducter ar

L PAYEEN AT TORT THDTA T, .!-;'_-l:'

_,-"‘"'.'. Ashiitosh Fafhai
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-provision of an addtional terminal for a second profactive
garthing conductor of the same cross- sectional area as tha
onigingl protective earthing conductor and instaliation
nsiruction requiring a second profective earthing ronductor to
ba instailad of

Fw abave

Mia

) Connection wilh an indusiral consector accoding o
IEC 80308 &nd a minimum protective earthing conductor
tross-sechon of 2.8 mm* as part of 8 mulli-conductor
power cable. Adequate strain reliaf shall be provided,

r:ﬂmpliaa.

76 R

Protective Class || — Doubds or Reinforced Insulstion

L‘ruecw:-:laaar

Equipment or pans of equipment designed for
protective ciass Il shall have insulation between [ve
parts and accessible surfaces in accordance with
7.3.4.3. The following requirements also apply:

Pl i

rin such application

[

-Equipment designed to protective class || shall not
have means of conneclion for the external protective
earthing conducter. However this does not appiy il the
external prolective earthing conductor |s passed
through the equipment to equipment series-connecled
deyond it In the latter event, the external profective
earthing conducior and its means for connection shall
be insulated with basic insulation from the accessible
gurface of the equipment and from circuils that employ
profective separation, axtra-how voltage, proleclive
Impedance and limited discharging energy, accarding
to ¥.3.5. This basic insulation shak correspond to the
rated voltege of the series-connactad equipment;

Mo such application

MiA,

-metal-encased equipment of protective cass [ may
have provision on its enclosure for the connection of
an equipoieniial bonding conductor:

Mo such application

-equipment of pratective class Il may have provision
for the connection of an earthing conductar for
functional reasons or for damping of overvoitages it
|cshall. however, be insulaled as though it is a live part:

MA

Mo such application

i feh

-Equipment emploving predective class If shall
be marked according to5.1.8.

Mo zuch appication
[

[ 7.3.7/RD

Insulztion Including Clearance and Creepage Dislance

See below

'.'.3.?.1min

Ganeral

Considerad

Insufation shall be selected after consideration of the
following influences:

Considerad

L= R By

pollution degres

PD3

overvollage category

PV cirouit; Il

The mains circuit: |11,

supply earihing system

For TN syslem anly

insulation voltaga

'[Cnnsiderad

™ W T m
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| iacation of insulation Considerad P
type of insulation Considerad P
Compliance of insulation, creepage distances, and Considerad P
clearance distances, shal be verifiad by measurement or
. visual inspection, and the tesis of 7.5.
7.3.7.1.3IR| Supply earlhing sysiems F’ee bedow P
D
Three basic types of earthing systam are described In See balow P
IELC 6U3E4-1, They ara;
TN system: has one point direclly earthed, the accessible rn::-r TN system only P
conduchve parts of the Installztion being connectad to
that paint by prodective conductors. Thres Iypes of T
systems, TN-C, TN-3 and TN-C-5, are defined according
to the arrangement of the neutral and protective
canductor.
TT system: has one point directly earthed, the accessible See above iy
conductive parts of the installation baing conmactad (o
earth elecirodes alectrically independent of the sarth
| alecirodes of the power system ) !
IT syslem: has all live parts isolated from earh or one Sea shove MiA
paint connected to earth through an impedance. the
accessible conductive parts of the installation belng
| earthed independentiy or cofiectively to the earthing
sysiem, |
73714 | Insulafion vollages W supply circuits: 4000Y P
/RD VIMAX PY : 5507DC)
AC mams clreuits: 4000V
i[Flated: Eﬂlil‘uf-ﬁ.{'..‘-:l
7.3.7 2/R0) Insulation between a circull and its surrad ndings Sea balow P
73721 | Genaral Considered H
| RD
7.3.7.2.2 /) | Circults connected diractly to the mains Clessrances and solid insulation =
RO raquired according 1o the
smpulse voltage, lemporary
rvoltage. or working
woltage, whichever gives he
Mmost SeVEn requirernent,
13723 | Cirguits other than mains circuits ﬁ:wam:ea and solid insulation P
RD uired according to the
impulsa voltage and recurr g
aak voltage.
F A7 24/R Insulation between cireuit arances and solid insulation P
rding ta the higher impulse
vaitages. Creepages acoording
i e rom.s. working veltags,
PO D FWYRIX | AFORATORY INOTA- AV, LTH.

TRF No, IS 16221 (Part 2): 2015_V1.0

EX

Aibaireanl Pattik
ThinF Taphmeal #Hypares




N T P
VT3,

HI PHYSIX J

hesting & calibration |eboratory

Page 45 of 105

Report Mo, HPLLUTest'2 204003301

) 15 16221 (PART 2):2015
Clausa |Raquirmunt + Tesl |Ruu!l « Remark ] Vardict
7aral | Functional Insulation Considersd P
RD | B
7.3.74/RD| Ciearance distances See appanded table 7.3.7 4 P
T.AT4 1/R| Determination Wltude: 2000m. P
o |
7.3.74.2 | Eleciric field homogeneity Mot considered WA
{RD
7.4 7 43R Clearance o conductive enclosures Far to subclause 7.3.7.4.1 P
o - nd 13.7,
7.3.7.5/R0| Creepage distances See appended table 7.3.7.5 P
73751 | Ganeral Sae bafow P
RD
73752/ | Voltaga The max. voltage: 2300, F
RD oVl
737543 | Malerials r.nsutallng miatesial group b =
RD
Tare Coaling Mo such parts M
RD
T PWE spacings for funcional insulating Cartified PWE usad =]
RD
7378/ | Solidinsulating Cartified compenent used P
RD
737840 | Genaral See above ol ne, 7.3.7.8 P
RO
T.3.7.8.23 | Requiremants for alectrical withstand capability of solid  [See below P
RO nsulation
T.3.7.8.2.1| Basie, suppiemantal, rainforced, and double insulation Fassed the impulse withaland P
| RD voltage and a.e. or d.c.
woltage fesls. {See appended
table 7.5.1, 7.52 & 7.5.3) —
73082 2| Functional insulation Complies P
RO
737837 | Thin sheet o tape material Ses below P
RO
7.3.7.8.3.1| Genaral he fransformer primary and P
/RD econdary windirgs were
eparated by thin insulation
haet
T.3.7.832 Material thickness not |ass than 0.2 mm S appanded teble 7.3.7 P
' fRD
7.4.7.8.3.3| Material thicknass less than 0.2 mm of wsed, i
{ RD
[ 7.3.7.86.3.4] Compliance e appended table 7.5.1, 752 P
FRD 5.3
7.3.7.8.40 | Printed wiing boards Certifiad PCB usad P
RD |
7.3.7.8.4.1| Ganeral |Sea above d, no. T.3.7 8.4 P
IRD I
FOR AF pvinyls [ aSORATIRY [W0la PVT. LTRC
TRF No. IS 16221 (Part 2): 2015_V1.0 \?\‘gﬁ‘&.
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Clause | Requiremant + Test | Result - Remark Verdict |
II?.F::I.:}".E.-'I-.E Use of cogfing materials Mo coating matenal used, A
;.g.?'.ﬁ.ﬁn' Wound companents [N-:u such wourd companents. NI&,
-;-'.‘[%.T.E.En' FPatting materials Mo potting matenal used Bl
;.é.?'.a-' Inswlation requirements above 30 kHz Considared P
736/ RD | Residual Gurreni-operated protective (RCD) or manitoring [The RCD is inbuilt withine EUT P
%HCHLWEHEE compatibility
r.3.4 KD rotection against shock hazard due to slored energy Considered P
;g.ﬂ.ﬂ Orpesator aCoess area See below P
Equipment shall be 20 designed thal there s noriskof  [The pins of connecior cannct bel P
alectric shock in operator access areas from charge rouch by test finger due 1o |
{ lored on capacitors after disconnection of the PCE. design protecticn
T.3.8 2R0D | Service a00ess aréas Sae balow =
Capachors located behind panels that are removable for  [The symbeol 21 of annex C with | P
gervicing, installation, or disconnection shali present o Smin was provided on he labeal, |
risk of electric shook or energy Bazard from charge stored
on capacitors afler disconnection of tha PCE
7.3.10 Addltional requirements for stand-alone fl:lﬁrtars Not a stand-alone invertar Y
One circult conductior bonded to earth to create a Eee anove ¢l no. 7.3.10 Pl
= | grounded conductor and an earthed system.
Tha means uwsed to bond the grounded conductor to "EE-E shove ¢, no. 7.3.10 MEA
protective earth providad within the invertar or |
a2 part of the installation Sea abova ], no. 7.3.10 TN
if not provided integral to the inverter, the required  See above ol no. 7.3.10 Pl
means shall be described in the installation
instructions as per 5.3.2.8.
The means uséd to bond the grounded conductorto  Ses above cf, no. 7.2.10 A
protective earth shall comply with the requirements
for protective banding in Part 1,
i the bond can only ever carry fault currents in stand- [Ses above of, no. 7.2.10 MIA
alone made, the maximum current for the bond 2
determined by the inverter maximum output fault
E-IJ:I"I"EH‘!
l:rutput cireuit bun:lmg arrangaments shall ensure Ses gbove ol no: 7.3.10 A
that in any mode of operation, the system only has
the grounded circuit conductor bonded to earth in
one place at a timea.. _—
Switching arrangements may be used, in which case [See abovecl no. 7.3.10 P
the switching device used is to be subjected o the
bond impedance test along with the rest of tha
bonding path
it N |5l-|;:,:'.'_ o
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Clause Requirement + Test | Result - Remark [ Verdict
Invarters intendad o have a circuit conduetor bonded [See shove ¢, no. 7.2.10 A
to earth shall not Impose any normal current on the
bond except for leakage current.

Cutputs that are intentionally floating with no cireukt &8 abave o, no. 7.3.10 MA,
conductor bonded to ground, must not have any

voltages with respect to ground that are a shock

hazard in accordance with Clausa 7 of Paris 1 and 2,

The documentation for the Inverter shall indicate that [See above ¢l no, 7.3.10 M
the output is floating as per 5.3.2.8,

7.3.11 Functionally grounded arrays Mo such parts WA,
All PY conductors in a functionally grounded array  |No such parts MiA
shall be treated as being live parts with respect to
protection against slectric shock.

74RO Profection against energy hazards IBee below P

TAYNRD [Determination of hazardous energy level Hazardous energy kevel not hA

gsank
A hazardous enargy level is considered to exis! if See below MiA
aj The voltage is 2 V or mora, and power availakle after o such hazardous energy levell  NIA
B0 5 exceeds 240 VA, exist
b} The siored anergy in a capacitor is at a voltege, L of 2 Eln::- siach hazardous anergy jevell  NiIA
' or more, and the stored energy. E, caiculated from the xist.
ffollowing equation, exceeds 20J: E = 0.6 CU?

T4.20RD Dparalor Access Araas SEa bl P
Equipment shall be g0 designed that there s no rick of All hazardous energy parls P
enargy hazard in operalor access areas from accassible  (were enclosed within earthad
Crouils. haat sink

743 RD [Services Access Areas The symbol 21 of annex C with P

& min was provided on the label
_T.5{ R0 Flecirical {ests related 1o shock hazard oea below F
1.2 1Y RD impulsa vollage test (ype (esl) During the test no punciure, P
Izlashn-nar, OF Sparkover occurs.
| Sea appended tabie 7.5)
| 7.5.20 R0 [Mollage lest (dislectric sirength test) See helow P
78210 [Purpose of test To varily the clearances and P
RE aodid insulation and of
Fssambled PCE has adequate
diglectric strangih te rasist
rarvoltage's.

75228  [Malue and Ivpe of test valtage Sae appended table 7.5 P

RO

;SE&' Humidity pre-conditioning Tesl parformed as par ol. no. P

#.5
7.5.24/! |Performing the voltage test See appended tabla 7.5 F
RD

TRF No. IS 16221 (Part 2): 2015 V1.0
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Clausa Raguirement + Tast | Result - Remark Verdict

EEE:I.E.SJ' Duratien of the a.c. or d.c. vollage lesl Tested for B0s P

Ta.280 [Venrfication of the a.c. or d.c, vollage test Mo electrical breakdown occurs P

RD and no abnormal current fiow

during the {esi
TENRD |Partial discharge test Cerlfied component used P
7.6.4/ RD [Touch current measurement (type test) Sea balow P
The touch current shall be measurad if required by [See appended table 7-3.6.3.7 P
T7.3.8.3.7 and shall not be greater than 3.5 maA ac. or 10
mA d.¢. or special measures of protection as given in
7T 3.8.3.7 are raguired.
Faor fype tasts on PCE for which wet locations Ses appended fable T3 637 P
requirerments apply accarding to 6.1, the humidity pre-
corditioning of 4.5 shall be peformed immediately prior to
| fihe touch current iesi,
TEAFD  |Eqguipment with mulliple sources of supply Mo multiple sourca of supply M
used
8 Protection against mechanical hazards " [Gee below P

81/ RD  [fGoeneral Sen below P
Operation shall net lead 1o a mechanical HAZARD in Mo mechanical hazards under P
NORMAL CONDITION or SINGLE FAULT CONDITION,  |normal and singhe Fault
Edges, projections, comers, openings, guards, handles  condition
and the like, that are accessibla (o the operator shall ba
smcoth and rounded so as nof to cause injury during
narmal use of the aguipmeant. o
Conformity is checked as specified n 8.2 10 8.6, Ses 8.2 1086 P

8.2 RD Moving parts oea below P
Moving parts zhall not be able o crush, cul or pierce parts (Mo moving parts are P
of the body of an OPERATOR likaly o contact them, mor  |accessible from outside
severely pinch the OPERATOR's skin. Hazardous moving
parts of agquipment, thal is moving parts which have the
potantial to cause injury, shall be =0 arrangad, enclosad or
guarded as to provide adeguate protection against the risk
of parsenal inpury.

8.2/ RO | Protection of service parsons . s Ma suckiparts A,
Frotection shail be provided such that unintentional Sea above clno. B.2.1 A
contact with hazardows moving parts is unlikely during
gervicing operations. If a guard over @ hazandous moving
part may meed to be removad for sarvicing, the marking
of symbal 15 of Table 01 shall be applied on or near the
guard. _ii:]

8.3/ RD Stability [The EUT for wall mounting Bl
Equipment and assemblies of equipment nol securad 1o |Sea above clnc. 8.3 M
the building stnicture before operation shall be
physically stable in NORMAL USE.
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BAIRD [ Provisions Tor fifting and carrying Sea below T P |
W camying handles or grips are fiffed o, or suppiied with,  |After the tesl there shall mot be =]
the agquiprment, theay shall be capable of withstanding a oreak loose from the equipment
force of four ttmes the waight of the equipmesnt. and thara shall not be any

permanent distortion, cracking
e ather evidenca of fafure
Equipment or parts having @ mass of 18 kg or more shall  Refer user manual P
be provided with a means for Bftng and carrying ar
directions shall be given in the manufacturar’s
documantatan,

8.5 RD Wall mounting See below P
Maunting brackets on aguipmend idended to be Mo zny damage after the test P
maounted on a wall or celling shall withstand a farce af
four imas the weaight of the equipmeant.

8.6/RD Expelled parts Sea below MIA
Equipment shall contain or limit the energy of parts that  |No such parts i
could cause a HAZARD F expelled in the event of a faull.

K] Protection against fire hazards See below P

9A/RD | Resisfance o fire Considered B
This subclause apecifies requirements intended o reduce GEﬁ{E}Iﬂnﬂ[’Hﬁ are varified al F
thi risk ol ignition and the spread of fliame, both within the pormal and abnormal fesis
ecuipment ard to the outside, by the appropriate use of

" mialerials and compenents and by suitabie construction.

9.1.1/RD. | Reducing the risk of [gnition and spread of lame Uze of materal with recuirad F
h‘lam mahbility classas

For equipment or 8 portion of equipment, there are two  [Methiod 1 is used =]
alternative methods of providing protaction against sgnition
and spread of flame that could affect materials, wiring,
wound comparents and elecirons componants such as
Integrated circuits, transistors, thyristors, diodes, resistars
and capagitors,

81.2R0D | Conditions for a fire enclosure [Sea balow P
A FIRE ENCLOSURE is required for equipment or parts  [Fire enclosure is used F
of equipment for which Method 242 not fully spolied and
oo plead with.

%EI:I.E.H Pariz requiring a fire erclosurg Seo helpw [

| -Except where Method 2 i5 used, or as permitted in jConsidered P
| 9122, lhe following are considered lo have a risk of
| ignition and, therefore, require a FIREENCLOSURE:
~camponents n PRIMARYCIRCUITS Cansiderad =
-cormponents in SECONDARY CIRCUITS supplad by (Considersd P
power sources which éxcead the limits for a LIMITED
FOWER SOURCE as specified in 9.2,
-components In SECONDARY CIRCUITS supplied by a INo such devices MiA
LIMITED POWER SOURCE as specified in 9.2, but rot
ﬁunt&d on 2 material of FLAMMABILITYCLASS

EOR M| deiidh cABORATDAY [MDJ&FVT, LTI
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Clause Requirement + Test Result - Remark Verdict
Lcomponents within a power supply unil or assembly No such devices NA |
hawving & limited power output complying with the criteria
fora LIMITED POWER 30URCE as specilied In 9.2,
nclieding  overcurrend  proteciive devices,  limifing
fmpadances, requiating nelwarks and wirng, up 1o the
point whare the LIMITED POWER SOURCE cutput critaria
fare met; !

~components having unenclosed arcing parts, such as Mo such devices MA
apen switch and relay confagis and commutalors, in a
circult at HAZARDOUS VOLTAGE or at a HAZARDOUS
EMNERGY LEVEL; and
Hnsulated wiring, except as permitted in9,1.2.2 o such devices A
0.1, 2.2 Farts not reguiring a fire enclosure Connecions. F
RO
8.1.3R0 | Malerials requirements for prolaction against fite hazard  [See helow P
0.1 31RE| General . |Beebelow &
ENCLOSURES, compoanants ard othar parts-shall be so Metal enclosurs and cerilfied =
constructed, or shall make usa of such materials, that tha kcomponenis used.
propagation of fire ig limited
0133 Malerigls for fire anciosures dstal enclosures is used, p
RD
If an englosure material s not classded as specihad =es above clng, 8.1.3.2 j
bedow, a lest-may be performed on the fina enclosure or
part of the enclosura, in which casa the materiak shall
additionally be subjecied to perodic SAMPLE testing. o
8133 Mazerials for companents arkd other parts inside fire Cartified componant used P
RD erciosures
8.1.350 | Materials for air filter assamblies Mo such material used M
RD
8.1.4/ RD | Openings in fire enclosures Mo opening in fire enclosure MIA
8.1.4.9/ Genaral Sea above el no. 9.1.4.1 A,
RD
Far equipment that is intended to be wsed ar installed In - |See above clno. 9.1.4.1 M
micee than one afentation as specified i the product
documentation, the following reguirements apply in each
arenlation.
These requiremeants arg in addition to those in the Seeabove Lo, 9.1.4.1 Pl
following sectans:
- .34, Protection agalnst direct contact; See above clno. 91,49 MiA
7.4, Profection agains! energy hazands; See above ol 91,49 Yy
13.5, Openings in enclosures |Sea above ol o 8.1.4.1 g 1
9142/ | Sideopenings reated as boeltom openings Mo sida opening A
RD
9143 Openings in the Battom of a fire enclosure Mo bottom opening A
RO
FOR N2 PeSTE LAOGRATORY TWOTA PVT, LTD




A LE e

HI PHYSIX J

teating & calibrabon labaratary

TC5100
ULR=TCS1002200000 04 50F F‘Elg& 51 af 105 Report Mo, HPLITes /2204003301
IS 16221 (PART 2):2015
Clause Requirement + Test IE Result - Remark Verdict
The battorn of a FIRE ENCLOSURE or individual barriers, |See abovecl.ng, 9.1.4.3 flid
shall provide profeclion against emission of flaming ar
rroltermateral under all IMernal parts, including partially
erclasad components or sssamblies, for which Method 2
of 8.1.1 has not been fully apphed and complied wilk,
9.1.4.4/ Equipment for use in a CLOSED ELECTRICAL [Mat interd use at this area A
RD OPERATINGAREA o
Tre requirements of 814 .3 do ot apply 1o FIXED Sea above 9.1.4.4 MiA
EQUIPMENT intarded anly for use ina CLOSED
ELECTRICAL OFERATING AREA and to be mounted on
a concrate floor or other noncombustiole sudace. Such
equipmart shall be marked as foflows; I
WARNING: FIRE HAZARD SLITABLE FOR MOUNTING  See above 9.1.4.4 FiA
N COMCRETE OR OTHER NONCOMBUSTIBLE
SURFACE OMLY
0.9.4.5/ Doors or covers in fire enclosures &-any door or covers in fire MIA
RD enclosurs,
9.1.4.8/ Additional requirements for openings intranspostable Mol a transportable equipment A
RO egulprmant
8.2/ RD LIMITED POWER SOURCES Mo limited power source usad. MIA
821 ED | General Sae above d.no. 5.2 Y
§2.2(RD_| Limited power source lests See above o no, 0.2 NIA
9.3 Short-circuit and overcurrent protection See below -
831 RD | Genaral Considared P
The PCE sheall not presant a hazard, under short circuitor  [The shoet circuit and ovar B
overcurrent conditions at any port, including phase-o- current are protected by circuit
phase, phase-lo-earth and phasa-lo-neutral, and design, When shart-circuit ar
adequate information shall be providad 1o allow propar over currert of companents
selection of external wiring and external protediive oocurred. the EUT will shat
devicas. down from grid immediately
9.3.2/ RD | Protection against shor-circuits and over currents shail be [Sae above d.no, 8.3 P
provided for all input circuits, and for output circuits thal do
nod comply with the reguirements for Emited power
sourcas in 9.2, excapt for circuits in which ro.over cusrent
hazard = presented by shorl circuils and overlcads.
2.3.3 RD | Prolective devicas provided or specified shall have See above o no. 8.3 P
adequale breaking capacity to indesrupt the maximum
shorl circuit current specified for the porl to which they are
connecied. I protection that is provided integral to the
PCE for an input port s nol raled for the shoet-circwit
current of the circuit in which i§ is used, the installation
instructions shall specfy that an upstream prolective
device, rated for the prospeciive shorl-gircuit current of
that por, shall be uged to provide backup protection,
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934 Invertar backieed current onto the array Sae below P
The backfeed current testing and documentation See below P
requirements in Part 1 apply, including but not
limited to the following. |
Inverier backfeed current onto the PV array maximum  Valee Less than prosided in P
O Y, 5 b e V- e User manial .
This inverter backfeed currant value shall be provided |Provided in user manual P
in the installation instructions regardiess of the valus
of tha current, in accordance with Table 33
10 Protection agalnst sonic pressure hazards Mo sonic pressurs hazards, E]
10,1/RD General See below P
The equipmant shall provide peotection sgainst the effect  [Mo sonic pressure hazards. P
of sonic pressure, Conformity tesis are carried oud If the
o _equipment i likely to cause such HAZARDS.
102/ RD | Sonic pressure and Sound level iSea helow | =]
10.2.1/ RD ljazardm.ls naise evels BdE P
11 Frotection against liquid hazards Mo liguid eontainment systam NIA
SS—— LT _
11.1/RD | Uiguid Containment, Pressure and Leakage See above ol no. 11 NFA
The liquid containment system components shall be See above ol no, 11 N&
com patibla with tha liguid to be used,
There shall be no leekage of liquid onta live parts as a Sae above o no. 11 A
regull of
a} Marmal cperation, il‘.lI:|LlI:|i.I'IE condanaation; Sae ghove ol Ao, 11 A
b} Servicing of the eguipmeand; or See aboved. no. 11 A
) Inadvertent loosaning or detachment of hosss or other  Bae above o no. 11 A
cocling system parts over lime. i
11.2/RD Fiuid prassure and leakage See shove o, no. 11 /A
"11.2.1/R0O | Mazimum pressure ~Bae above d. na. 11 NIA
{11.22/RD | Leakage from parls See above o no. 11 MIA
11.2.3/RD | Overpressure safety davice Bape above d, no. 11 B,
113/ RD_ | Oil and grease See above o, no. 11 HiA
12 Protection against Chemical Hazards ‘Mo chamical hazards MIA
129/ RD | General iNo chamical hazards MiA
13 Physical requirements Sas balow =
13.1/R0 | Handles and manual conirals iComplies F
Handles, knobs, gnps, levers and the like shall be refiably Mo handles use MiA
fixed s that they will not work loose in normal use, if this
might resuit in a hazard, Sealing compounds and the fike,
ofher than self-hardening resins, shall not be used to
prevant loosening, if handles, knobs and the ke are wsed
o indicate the position of swiiches or similar companents,
it shall not be possible ta fix them in a wrong positon if this
might result In hazard
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1314 RO Adjustable controls F-k;l adjustable coniral Bl
13.2/RD Sacurting of pans | serews locked with star P
asher
13.3/RD | Provisions for exiernal connections e below F
13.3.1/ RD| General Complies P
13.3.2/RD | Connection to an a_c. Mains supply Connecior used far AC cahle p
connaction with cable gland
for tightening |
13.3.2.1/R | General ertified DC and AC connactars P
D 8 used. Instafalion manual
ovide Infarmaticn far the
sconnection maans
| For safe and reliable connection 1oa MAINS supply, See balow =
| squipment shall be provided with one of the following:
— terminals or laads or a non-detachabée power Screw terminal for permanant P
supply cord for permanent corneclion o tha supply, ic:unnamnn o supply
ol
—a non-detachable power supply cond for connection’to  |See above RA
A= the supply by means of a pleg .
- an appliance inlet for connaction of a detachable power [See ahove M4
supply cord; ar__
;BE:;TIﬂ-EiHE piug that is paet af direct plug-in equipmant as inSes sbove M
135322 | Permanenty connected equipment AC connector is used for P
RO ermanent connaction
'IR%EI.E.E.I' Appliance inlats ﬁu appllance irfe! used A
1H 3I:I 324 | Power supply cord run such supply cord used i
El 3.32.5R | Cord ancharages and strain relief o such supply cord used MIA
For equipment with a nor-detachable power supply cord, [Ses aboveclno. 13.3.25 [T
a cord anchorage shall be supplied such that:
= the connecting points of the cord conduciors are Soaabove clno. 13.3.25 MiA
refieved from strain; and
— the auter covenng of the cord Is protected from See above cl.no. 13.3.2.6 /A
abrazian,
13.3. 280 | Protection against mechanical damage o sharp points or cutting M
RD L ge at the bushing.
13.2.9/RD | Wiring lerminals for eennection of exletnal conduclors  See betow P
133307 | Wikng terminals he terminal can accommodate (=
RD he canductars which specified
n the user manual and the
temperalure nse did not excesd
manufaciurar's rating.
13.3.3.2) | Screw terminals # ring terminal washer used to P
RO wach extemal power supply
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:q %3.3 3| Wiring terminal sizes Complies =
13.2.3.4¢ | Wiring terminal design Terminal design wilh F
RD approprate fixing hardwara for
- conductor so that can't slip oul
13335 | Grouping of wiring lerminals Input ard cutpul terminals F
RD ocated in proximity o each i
! ciher, =
13336 | Stranded wire Wil cards and wires wers fixed P
RD wedl to prevent accidenial
= coriacting.
13.3.4/ RD| Supply wiring space Complies 5
13.3.5/RD | Wire bending spacea lor wires 10 mm* and graater {Mo sueh application A
13.3.6/RD | Disconnection from supply sources Irstaliaton manual instruct the ]
disconnect devica shall be
provided bafore connecting AL
mains and PV array
133.7RD | Connactors, plugs and sockats Certified PV connecior used. P
_—— Plug and sockets not usied
T33ARD Duret plug-in equipment ot 2 direct plug-in eguipment A
3.4/RD Internal wiring nd connections Sae balow P
1X41/R0 | General Adl wires were used suilably and 2]
are fied wall 1o prevent
mechanical damaged during
instlation
134.2IRD | Routing | wires weare routed away from F
’QI‘I parts which would abrade the
insulation of wires
134.3RD | Cedour coding Greentyelow wire only used for P
= protective earthing conducior
134 4/R0 | Splices and connecticns All wire with core cable ends. P
134 5/RD | Interconnections between parts of the PCE Special consiruction of P
conrmectors o prevent from
| Imisconnestion.
13.5RD | Openings in enclosures IF55 enclosure without N A
i penings
135 URD | Top and side openings PES enclesure without M
BNings
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Cipenings in the top and sides of ENCLOSURES shall be [See above clne. 13.5.1 MiA
&0 located of constructed that it s unl&ealy thal objects
will enter the opanings and create hazards by contacting
bare conductive parts
13.6RE Falvmaric haterials [detal enclosure used and P
Cariified connecior oulside the
enciosure
13.6.1/RD | General See above ol no, 13.6 P
13.6.1.1/R | Thrermal index ar capability Ses ghaove ¢l no, 13.6 ¥
|
13.6.2/BD | Polymers serving as enclosures or barriers preventing  [See above ol no, 13.6 PA,
aceess 10 hazards
EJE.EI.E' 1R | Stress relief esi See above ol ne, 13.6 F
136.3RD | Polymers serving as scid insulation Sed abave ¢l no, 13.6 P
13.68.3.1/R | Resistances to arcing Ses above ol mo, 13.6 P
[
136 4/R0 | UV resstance Cartified PV connector used P
oulside the enclosure
Falymanc parts. of an QUTDODR ENCLOSURE reqguired |Ses abave clno. 13.6.4 P
for compliznce with this standard shall be sufficiantly
resistance to degradation by ultra-viclat (L) radiation
1ATIRD | Mechanical resistance to deflection, impact, or drop Sea balow P
13.74R0D | General Complies P
13 7.2/R0D | 250-M defleciion test for metal enclosuras After the no hazard P
13.T.3RD | P impact tesl for polymernic enclogures After the no hazard P
13.7.4/RD | Drop test Mot g hand-held, direct-plug in A
and ransportable equipment
13.8/RE | Thicknass requirements {or melal enclosures [Complies with 13.7 [ )
13.8.1/RD | General [Ses above oo, 158 M
138 2RD: | Castmetal (3ee above clno. 13.8 M/ A
13.8.3R0 | Sheat meatal Sae ﬂvﬁ glne. 138 NI A
13.9 Fault indicatlon Sap balow P
Whera this Part 2 reguiras the invarter to indicate a LED with LCD Display interface
fault, both of the followlng shall be provided; monnaclad to PG as fawl
indication .
n}y @ visible or audible Indicatlon, Integral to the inverter, ED with LCD Display interface | H
and detectable from outsida tha inverter, gnnectad to PC as fault
and Erdt:amn
b1 2n electrical or efsctronic indication thatl can ba WVili connectivity provided F
remotely accessed and used,
The installation instructions shall Include Information The insiructions are specified in =
regarding how to properly make connactions (whare fhe manual
applicable) and wse the electrical or electronic means in b)
above, in accardance with 5.3.2.10.
FOR WT PHESIN Lagieqfiey "-1'-'|'l_4'-'r 7. LTO
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14 Components S helow P
14AD | General Considered P
Whare safely is involved, components shall beused in See below P
accordance with therr specified RATINGS unless a
specific exception is made. They shall conform to one of
the: following: = .
a) Applicable safety requirements of a relevant IEC Certified component used P
standard. Conformily with olher requiremenis of the coording bo their refevant
component standard is not required, Frecessary for the iy standards,
application, compenents shall be subjected to the test of  Jlzee list of critical components)
this standard. axcep! that it is not necessary to carry oul
identical or equivalent tesis already performed ta check
conformity with the component standard;
k) the reguirements of ths standard and, whese Certified componant usad =]
recassary for the application, any additional apphcable sen list of critical components)
safaty requirements of the refevant |EC component
o standard;
¢} If there is no redevant IEC standard, the requirements of [Certified component used and P
thiz standard; also verfieditestad according to |
{his standard,
sae list of critical components | R
d} epplicable safety requirements of a nondEC standard  [Certified componant used which =]
which are al least as high 2¢ those of the applicable IEC  |are harmonized te ralevant IEC
slancard, provided that the componant has bean landarde.
approved 1o the non-IEC slandard by a8 recognized testing Ysee list of critical components)
autharity. .
Components such as optocouplers, capacitars, Ceriified componant used P
transformers, and. melays connectad across basic, {aea list of crilical components)
supplamental, reinforced, or double insulation shall
com ply with the requirements applicabile for the grade of
insulation being bridped, and if not previcusly cartified to
he applicable component safely standard shall be
subjectad (o the voltage test of 7.5.2 as mouting test,
4.4 RD | Moler Over temperalure Profection Sea below 2
Motors which, when stopped or prevented from starling owar limited by temperaiure F
(see 4.4 4.3}, would present an edectric shock HAZARD, a pontral in single fault condition
temperature HAZARD, or a fire HAZARD, shalf ba high temperature
protected by an aver femparature or thermal protection mviranment condiion
device meating the requirements of 143,
14.3/R0 | Over lemperature protection devices mpadance profected matar P
14 4/R0 | Fusa holders Mo such dénvice M/A
14.5/RD | MAINS vollage selecting devices Sae below P
14.6/F0 Printed cincuit boards -0 clase of PCBs used P
Ha -"._F__FZ' LT,
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Printed circuit boards shall be made of material witha  See above P
flammabdlity dassification of V-1 of IEC 60707 or hetler . |
This requirement does not apply 1o thin-filrm-flexble flo such PCBs used WA
printed circuit boards that contain only circuits powared
[Qmim limited powar sourcas mealing he requirerments of
Conformity of the fammakility RATING is checkad by Sae cl.no. 146 F
irspection of data on he materals. Alternativedy,
conformity is checkad by parforming the V-1 tesls
specilied In [EC BOT0T on three samples of the relevant
paris,

14.T/RD Circuits or components used a5 ransient ovensollans Certified componants used. F
limiting devicas
if cortrol of transient overvoltace is emplayad in the See above P
equipment, any overvoltage limiting component or circuit
shall be tested with the applicable impulse withstand
voitage of Table F-10 using the test mathed from 7.5.1
except 10 positive and 10 negative impulses are fo be
applied and may-ba spaced up to 1 min apart.

12 &R0 | Baiterles Mo battery used MUA
Equipment contaiming batleries shall be designed to See ahove clno. 14.8 M
reduce ihe risk of fire, explosion and chamical legks
under normal conditions znd afler a single fault in the
squipment inclading & faull in circuitry within the
equlprment baltery pack,

148 1/R0 | Battery Enclosure Ventilabon eee above clno, 14.8 [

14.8.1.1/ Vanllialion raguiramants Cee above clno, 14.8 MAA

RD

14812 | Ventilation festing See above clno, 148 A

RD

14.8.1.3" | Veantilator instreclons Soe above cl.no, 14.8 Y

RD

1482 RD| Battery Mounfing See above clno, 148 A
Compliance s verified by the application of the force to [Bee above clno. 14.8 A
the battery's mounting surface. The lesl force is 10 be
increased gradually 56 as to reach fhe required value in
510 10 5, and & to be malntalned at that valoe for 5 min.

& non-metallic rack or tray shall be tested althe highest
riormal condition operating (emperatura '
14.8.3/R0 | Electrabyte spillage See above ol no. 14 8 MIA
Il Baitery frays and cabinets shall have an See above cl. no. 14.8 NIA
alaciralyte resistant coaling.

148 4/RD | Battery Connections See above ol no. 14.8 Pi A

FUFILA LSalagA T T [N3LA PYT r'.'?'?__.
y ‘i\ v
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Reverse batlery connection of (he 1erminals shall be
prevented if reverse connection could resull in a hazard
wilhin the meanimg of this Standard

s

Sae above o, no. 14.8 NFA

14.8.5R0

Batiery maintenance instructions

See above ol no. 148 M

The informiation and mstructions Bsted in 5.3.4.1 shall be
ncludad in the operator manual Tor equipment n which
hattery maintenance is parformed by the oparator, orin
the sarvice manual f battery malntenancs is 1o he
performead by sarvica personnel only.

See ghove ol no. 14,8 A

14.8.6/R0

Battery acces=ibility and masntainzbility

Ses shove ol no. 14.8 WA

Baltery barminals and connectors shall be acoassibe for
maintenance with the correct TQOLS. Balteries with
ligisd eleciralyte, requiring mastained shall be so located
that the battery cell caps are accessibla for elacirolyte
lesls and readjusting of electrobie levels,

abova ol v, 14.5 A

TRF No. IS 16221 (Part 2): 2015_V1.0
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422647 | TABLE: mains supply electrical data in normal condition! Electrical ratings P
RD tests
Type u{vjoc InoLE P{WW)DC |U(VIAC JI{A) AC [V}
c
KSY-B 2KW-1P [120.88 B ER 154 207,35 7420 1.40
13.128 1.56 230.63 7387 1.50
13127 166 752,80 5.000 1.51
360,00 17.450 525 207.20 26.90 5 57
17 481 627 2203 26l 5.00
17.441 6 24 252 75 96.93 510 |
425,25 15,001 6 30 207.09 26,52 5,57 |
15.01 16.32 230.12 26.93 6.10
~ [t4098 530 253.00 2620 6.00
43RD TABLE: Thermal Testing | P
Type/Model:  [KSY-62KW-1P : .
Temperature t of part/at t 1{°C): 55.2. t 1(°C): 56.2 Permitted t (°C)
Test Condition DC Input; BE Input; D Inpt;

120 84Vdo i*lz'EI.HE'-.-'d: 120,85V da

AC Output.  AC Qutput AT Quiput:

207.13 230.10 252 80
Amblent [°C) £ I 55 55 _—
Metal enclosure 592 8.7 { 500 it}
DC cornector 0.1 | 60.4 | B0.6 as |
Relay (RY501) B0 | 643 | 643 a5 '
Relay (RY502) B5.4 656 | 6.1 25
DC input wire : G2.8 i63.8 ' 3.8 104
inducior (CTT02) | &9a 70.3 714 130
Transformer core (ECA401) ' T0A 0.9 71.0 110 '
Transformer coil (EC401) A 7t 7.3 110 |
Prinjed wiring boand B33 837 6.7 130

upplementary information: Terrperalure 1esl of transformer '-'-‘!‘II:III'IEJ is dedermined by thermocoupleT1 is start
emperature and T2 s the end of lest lemparaiure

8% Ji] FHYSER CARGRATONY THOIA BT, LTR:

1

L

e A btowly Pathak
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4.3/RD TABLE: Thermal Testing P
Type/Model: KSY-B.2KW-1F —
Temperature § of partfat t 1{*C): §56.1. t H{*C): 55.3 IParmIl-tm:l t(°C)
Test Condition ~ |DC Input: DC Input: DC Input; H| -
I

360.03V4de 350.08Vde 60 11vde

AT Chutpait: A Qutput: AC Chulpat:

20700 23013 252.74
Ambient (C) 56 55 55
%1;!3! anclosure 509 EH:H:I G607 70 —

connechar 603 ﬁﬁﬂ 61.1 1]

Relay (RTY501) 64.0 65.1 648 85
Relay (RY502) &6.0 BE.0 66,6 85
O input wire 65.0 64.0 64.9 105
induetor (CT70Z) 70.0 70.6 71.2 - “1ap
Transformer corg fE_E-!m“I } LRS! 76 71.4 110
(Transformer coll (ECA01) 72.0 1.9 732 _ 110
hﬂtm‘f Wwiring board | E2.8 G534 3.3 130

Supplemnentary information: Temperaiure test of transformer winding is determined by thermocoupie T1 i€ starl
lemperaiure gnd T2 is the end of test temperatura

AIDRY INDIA PVT. [7D

\g‘ﬁb/

Aznurozh Parhak
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4.3/IRD TABLE: Thermal Testing P
Type/Model: KSY-B.2KW-1P o =
Temperature t of part/at E(°C): 554, t1(°C): 552 Permitted t [°C)
Test Condition DG Input: DG Input: DC Input: =
75 1TV 2511 Ve 425 00Yde
A Owkput: A5 Cutput: A Dubpit!
|- 207.22 230,30 1252.80
mbient (°C) 55 55 55 =
Metal enclosure 5.1 602 609 70
- conmeclor 605 G1.2 61.3 85
lay (RY501) 54.2 85.2 645 BS
elay (RY502) 56.3 GBS 6.8 BE
Cinput wire 65.5 G644 645 105
Inductor [CTT02] 9.0 70.0 715 130
Transformer core (ECA01) 720 71.0 718 110
Transformer coil (EC401) 732 | Ted 736 110
Printed wirng board B3.0 G3.5 Gia 130

Supplementary information: Temperature test of transformer winding is date;ﬁ-';lﬁéﬁ'by'iﬁ-ﬁr?ﬁuunupia T1 is start

ltam perature and T2 s the erd of iest lemperaturs

TRF Ma. IS 16221 [Part 2); 2015_V1.0
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4,44 TABLE: Single fauli condition to be applied P
Amblent temperature (*C) 2 -
Power source for EUT: Manufacturer, SOLARE EMERGY PVT LTD, —
modelitype, cutput Y5 2KW-1P, B.2RW
rafing.... .
d.4.4.156.1 [ Fuuh—tulamﬂna uf raﬂldun[ curr»anl. meanitoring
Componant  Fault | Supply voltage [Test Fuz Fuse |[Observation
Mo, V) time e# | current
(A)
Chutpuod Shorl Py input Ed L] - -— Urit shul dolwr and
L ta M) circuited wab0.00Yde disconnected from grid
AT ol et immediztaly,
23105 Error mag, on display;
Mo damage, no hazard, no fire
CIutpL Cvarinad PV inpud Smin - - nit warks in
L to M} 136000 de normal maoda, Mo
AC output damage, no
23019 ] - hazard, na fire
||m:|ui Owvarsollace Py i put Bmikn - - Lnit can start up,
505,12V a0 Errar msg. on display:
| AT aulpt: Mo damane, no
L 5 230.19 hazard, no fire
RELAY iShort circult = input amin - e Linit camt start up,
kﬁ"r'ﬁl:lﬂ hefore start +380.10Vde Errar msg. on display:
up A oUlpl Ralay fad,
230.20 Mo damage, no hazard, mo fire
RELAY Shorl circuit P inpud Amin - — LInit can’t start up,
[RYS02) befare siand 360,000 de Dizplay: Relay fall, Pac=0W
s AL cufput Mo damage, no
230.18 hazard, na Tire

TRF No. IS 16221 (Part 2): 2015 V1.0
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i Blocked i input A0min " _ Jnit works in fault made,
:360.00Vde Mo damaga. no hazard, no fire.
A C output;
23000
T—— Cooling PV input TR . |rwerer protecled by erroe |
syelem faifure, fan [-3680.01Vdc E&t&cﬂe«d by sofiware
blocked, blanksting AC sutput; o damage, no-hazard, no fire
] 23000 .
Printed wiring  Short-cirouited PV input {10 min — e |Irwerter cut off
hrard {36003 do [lmmediaiely after short- drcuit,
AC autput No damage, no hazard, na fira,
230,00 | |
Check that the residual current monitoring operates properly Yes
[Supplementary information: N
44417 Cooling system fallure - Blanketing test P
Test voltage (Vec).... 120,00 360,05 42500 |
Test current {idc) 13130 17438 15010 aas
Test voltage 252 83 253.00 252 79
{Vag)......:
~ Tast current (lac)— 2692 2689 26,03
tamn {*C) 55 3% a3 ==
| tamnz ("C) 55 55 55 e
maximum temperature T of T (°C) Tiviaa
partiat:: (°C)
Enclosure top 60.0 0.4 B0.2 &0
Enclosure boliom G605 al.? 20 a0
Supplementary information: Nil

LW Be) eS8 LASURATORF IhEL T, LTl
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Asberoal Parhad
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4.7.4 TABLE: Steady state Inverter AC output voltage and frequency L NIA
Neminal DC input (V) o
Nominal output AC voltage (V):
AC output | Freguency (Hz) Condition/status == Comments
uiv)
s = Withaout lead |
- s Resistive load application =
o Fasistive load remowval —
Supplementary information: Tha PCE Is not a standalcne unit; therefore, the Steady State Inverter AC
outpul voltage and frequency is not deemed applicable.

[ ¥SLA LAGOMATORY INDEA PVT, LTD
--ﬁy

Ashiiroeh Farhas
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4.8.2 | TABLE: Array insulation resistance detection for inverters for ungrounded P I

and functionally grounded arraya
4.8.2.1 Array insulation resistance detection for inverters for ungrounded arrays F

DC Voltage below DC Voltage for Resistance Required Result
minimum Invarter bagin between ground Insulation
operating voltage operation and PV Input resistance
(v) V) terminal R = (Wwax ol
(kL) 30mA)
Lisd]

a0 ' 120 16.49 I 18.33 iUnil can't start up, Error |
| mesaage “|solaton Faulf”
BO Kl=H 16.49 18.33 Linit can't starl up, Error

i 1 message "lsclation Faull'
80 425 16458 16.33 Linit cant start up, Error
Imessags “Isolation Fault’

pe-

an BE 16.40 T 18.33 Undt can't start up, Error
imessage “lsalation Fault®
BO A0 | 16459 18.33 Linit can'l start up, Error

A0 ' 425 16.480 18.33 Unit can't start up, Error
message "lsolation Fault

Mota:
For isolated inverters, shall indicate a fault in accordance with 13.9 (oparation is allowed); the faull
Indication shall be malntalned until the array insulation resistance has recovered to a value higher than the
limit above
For non-isolated inverters, or inverters with isclation 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 connaect to the mains; the inverter may continue to make the measurament, may stop indicating a
fault and may connect to the mains if the array insulation resistance has recovered to a value highar than
tha limit ahowe,

It is not required to test all FV 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 FY string inputs are in parallel.

Supplemaentary informatlon: Nil

NS P RN Lo Ty O e (-3
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Ashurosh Fapbak
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4.8.3.2 TABLE: 30mA touch currant type test for laclated inverters MIA
Condition Current lnfn.ﬂ.j Limit {:u'.lm.ﬁ]_l
DC+ te PE
bC-to PE

Supplementary information:
s ThetouchcurrentmeasurementcircuitoflIECE0990, Figuredisconnectedfromeachterminalofthe array to

ground, one at a ime.
4833 TABLE: Fire hazard residual current type test for isolated inverters Em
Condition " Curent {mA) Limit (300mA or 10mA per kVA)
DC+ o PE orL a
DC- to PE e
Euppdﬁmant;ry infermation:
1 IMITA MYT, LT
.@f
>
TRF No. 15 16221 |Pari 2); 2015_V1.0 Ashutrah Fath

(Ch1ef: Tecknical Eanagse®

2l




T
'\-\.I' F

HI PHYSIX )

lpsing & cakoralion Bboratary

TC.5100
ULR-TCS510022000000480F Page 67 of 105 Feport MNo. I:'lF"LLI'TESln'EEEHI:H]EBD'I
[ IS 16221 (PART 2):2015
i Clausa Reguirement + Toest Fesult - Remark _ Yerdick
4835 TABLE: Protection by residual current monitoring p
Cutput power (W 6200 '
Input voitage (Vo ):360

Test conditions: Frequency (Hz): 50

Outgut AC Voltage (MACY230.11

48352 Test for detection of éxcessive continuous resldual current P
Fault Current (mA) Disconnection time (ms)
i Lirmit o
J00mA for output power
F:Jﬁ’;:""jm KA Measured Disconnection time Limit
10mA per KV A for output power
> 30 KVA ]
+ PV o M
149 300 34 - 300
[ 148 300 3 300
el 300 37 200
151 300 ' a5 _ 300
145 300 30 1 300
! - PV ta M _.
I 300 . 34 300 |
152 304 b acd
143 3040 i a7 300
142 300 3o 200
139 300 a3 300
" Mote:
— maximum 300mA for inverters with continuous output power rating S30kVA;
~ maximum10mAperkV Aol 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 0.35.
The test is repeated for each PV input terminal. It is not required to test all PV input terminals if analysis of
the design Indicates that cne or more terminals can be expacted to have the same result, for example
where multiple PV string inputs are in parallel.
Supplementary information: Nil

I LA mer InaTa 5T, LTE ,‘r
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48353 | TABLE: Test for detection of sudden changes in residual current P
' +FVto N
Uy Limit
Himit fmA) Disconnection ime (ms) (ms)
A0 166 00
20 170 300
30 159 200
Ak 175 300
ao 176 300
oLk 115 150
60 119 150
Eil) 112 150
00 122 150
- 117 | 150
150 20 40
150 . 16 44
150 13 40
150 14 ) 40k
150 | 22 A
PVio N _
) U Limmit
Limit (mA) Disconnaction time {ms) {ms)
30 172 | 300
a0 167 300
30 162 300
an 177 300
30 [ 186 304
Gl 120 150
G0 123 150
60 110 160
G0 125 | 150
G 126 150
150 18 40
150 19 40
150 15 40
164 17 A0
150 27 40
Note: The capacitive current is risen until disconnection.
Test condition: 1. + J0/60/150MA <= lme. R |5 Set that 30/60/150mA Flow and switch S is closed.
‘Supplementary information; Nil

TRF No. IS 16221 (Part 2): 2015_V1.0 skt qu&ﬂ o
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| 7.3.6.3.3IRD ] TABLE! menuv; equipotential bonding P
Measured betwesn Test Current Voltage drop (V) | Resistance (mg) Rusult
(A)
Earth lerrmiral to heat 54 0.2 ' 3.2 N malting, Mo loosening, Mo
sink damage
Earth tasminal o |'|".E1E| B4 0.37 5.7 Mo melting, Mo loosaning, Ne
sareny {longest rla mage
distance)
| Supplementary information: Nil
7.3.6.37RD TABLE: Touch curreni measuremeant P
Measured betwean . Measured {mA) | Liimiit (mA) Comments/Conditions
External prolectve 150 = as =
jparthing conductar
arvl earthing |
terminal of PCE |

Supplementary information: Nil

? 1. TIRD TABLE: Clearance and ¢cregpage measurgmenis - P
M-nlrnurad batween Up (V] Urms (V) | Required el (mim) Required er | Cr (mm)
&l {mm) {mm)

Lina to ground (B1) 326 230 3.0 649 a0 .49
P circuit to ground {BI] E50 | — ang 4107 a.n 407

A elrcuit i SELY cincuik (R} 36 30 5.5 700 5.5 7.0
P+ o PYAFT) 550 — a0 aar | 30 347
iLine 1o neutral (Fl) | 226 230 5.0 | 294 3.0 184 |
‘Eupr.‘ﬂﬂmﬂl‘l‘tﬂrj' infarmation;

Fl: Functional insulation, Bl: Basic Insulation, Ri: Reinforced insulation

7.3.7/RD | TABLE: Distanca through Insulatien measuremant P
Distanee through insulation U r.m.s (V)| Test volatge (V] | Reguired D {mm)

di {mm}
Transformer insulation tape (R1} 230 an00n .2 P02
Hupplll'l'liﬂtﬂl‘j' information: R {Reinforced insautation)

OE K eiepik Lauuda ORT . JRDIA- PYES EYE

Eﬁ‘:ﬂ. e
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T8RD TABLE: eleciric strengih maunu-.-lr;u}.-ia_mlag:l;at md pﬂr‘li.ﬂ]"(.“El:;IEI'sH; ';na;_ | P |
Test voltage applied between Test  |Impulse Partial Resuits
volatge | withstand
(V) |voltage (v) | %Echee
voltage (V)
B Input terminal to ground (81 1500 000 - Hass
? oulpul foground (BI) 150 @ooa 0|~ Paszs i
W Input termingl to cemmunication por 3000 lﬁum — Fass
R} _
output terminal to communication 2000 FIZIIII- e Fass
(R} ) o
| Supplementary information: BI: Basic Insulation, Rl: Relnforced Insulation
9.2/IRD I TABLE: Limited power sources AT
Cireult output tastad )
Components Uac (V) Isc (A) . VA
Meas, | Limit
iﬁupplmnmaw Information:
O AL e ad X cauta [ORY INOTA YT, L TTL]
%@'-’
g
TRF No. 15 16221 (Part 2): 2015_V1.0 Ashuitosh Fathiik
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Appendix A
USE UAL

molare

KRMOLARE ENERGY FYT. LTH

| Solare ‘

TR BT ol -

WS |

— -

[ =]

KAy 1KwW-11" - B.2HW-1FP Sortes

1-Phase Grid-tied Solar Inverters

USER MANUAL

1 [l R |.|"|.'J|= "I|' |I 1 -"‘-r
AL
TRF No. IS 16221 (Part 2): 2015_V1.0 b =
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-

CATALOGUE

1. SYMBOLS ON THE LABEL e oo F
3 SAFETY AMD WARMINGS aun 5
3 UMPACKING saasan ...... 3
¥
¥

1 1 foom o DRIV s e e e ik s i b
2 Sraduct Thlrdeh o e IR P ¢ hibb v i ia AT LT
A, IMETALLENG i — -

41 el aron Regpammerl .. 2= X ]
52 b - LOGAIOM s ssimie e i i N ||
A3 bbzunfrg—. I LR U, i1l
A4 Insaling 1l FE aiiie bt S S HHL R rramreennmnemen e I
A8 Cakks St e i s T A AR S A S SR T T = 13
5, COMBASSIOMIMG ... . il i e B R 7.
= 1Esfenr ARommane ’ i e e e T

= 2 A0 Whe s i ] O DM T e e s me e 0.8 B 0 e e 1L |
B3 We Aoy pitd Son meetnri i LEetCILLRRURU, ° |

I Segichim | Corvard Pralaiten ., Sl i b b 15

& COMBLUMNEEATION s - in
0 | SAL = monnmng v :.Gl:.:_ru_:u:_lg - RELEfaA S G PeE ,'L'I:l_1 -2, T | [P 18

B0 Ot Fanes Cormnol s G Tlasar oo ¥ FERTLRE S T, |
A 1 Ginred il Sakpamaivg o {CRME] e i R &

START P AND OFERATION i
7-1 Safany Chaok Before Saa Up i Y PRl £ PIPY S ST 1 Kby R (ST T 17

m

P IR Bt Rt | oy oo (S — i WU PR AL 18
13 Gty Gl Corveil LOOHE < vy i erbin et it bk Ehadin m T e ]

& DECONNECTING FROM VOLTAGE SOURCES.. P - H
8 TECHMICAL PARAMETERS i w2
10, TROUBLE SHOOTING —ooesoemmssssssommesrsrsss s merreeeeemissi 25
11 SYSTEM MAINTENANCE i .
12 RESTARTS N — il
13 Appendis A

FARIL] I"'.'l
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1. SYMBOLS ON THE LABEL

DAKIGER, WARNING AND RECYCLABLE AMD EILIZARLE
CALITION |
| —

|
N * A OaMP AHD MDETURE
AN CONTALT
HilGH TEMPERATURE
AVINL CONTACT

CE ==

SHEPAENT STACK LIMIT B

00 HOT DISPOSE WITH

.| 154 | i)

DISCHARGE

ﬂ PLALE UPWARDS

CLi]

| U SEHIOLD WASTE
. | PROCEED OPERATIONS
ﬂ’; AFTER 5 MINUTES | BREAKABLE IT1M

USER MANLIAL 1N PaCE

UISER MABILIAL 4

O T FHESDY DARDRATIRY TMOL4 PUT. LT

= -
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Appendix B
14 TABLE: List of critical components P
Objectnart no. Manufacturesf | Type/model Tachnical dals Standard Mark{s) of
trademark conformity 1
BOARD NO. {H570-10200-01 V1.0.01
hlatal enclosure Suzhu RSY-6.ZEW. 1P | Size30dxd24.5x | 1516221 (Parl | Tested with
Gangwang 137.6mm 2} 2015/EC equipment
hedal thickness: 2.6mm;, |8219-2.2011
Technology Materiai:
Co., Led alumiram.
PCB TONGLING 01 V-0, 130°C UL Ma6 (EC UL (E488128)
ONBOLE PCE Standard not
COLTD available)
Capacitor (107, X|AMEMN BOOWDC, IEC 61071:2007 | TUY Rhalnland
C123 FARATRONIC |C3D 14uF +10% 40/85/ (R 50266108
COLTD 2]
| X2-Capacitor C520 | Xiamen C4B 350Vac, 3.3yF. | EN G0384- ENEC-SEMKO |
Faratranic Go 4001 10VEEE 14200 ¥ Harmo | Cerficate Mo,
Ltd nizad with |[EC SEMN366-0
60384-14)
Capacilon 106, KIAMEM BO0WDIG, IEC B1071:2007 | TUY Rhairland
CA22) FARATROMIC | C3D 1.0UFE1 0%, 43 s (R S0266108)
O LTD 55
Capacilor (C510) KIAMEM ISOVAC, ENS1071:2007 | TUV Rhainland
FARATRONIC | CBA 6.0pF+10%, 40/35/ | (Harmonized {R 502681 36)
COLTD 58 with [EC B1071),
EN H51881-
1:2011
(Harnonized
wilh |[EC B1E81-
1) _
-ﬁ_&la',- FLNTEL FTR-K3 12VDC IEC 61810- VDE
REY501, RY5032, COMPOMENT 2TTVACIAZA 12015 (40071330}
FYa03, LIMITED
RY&04
Feday K701 Xizmen Homgfa | HFD3-V112-5 e, 24 [EC 61810- VDE
Electroacoustic 12015AMDA:2 | (40018867}
Co., Ltd. 019

TRF Mo. IS 16221 (Part 2): 2015_V1.0
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Clause Requirement + Tast Result - Remark Vardict
Capacitor XIAMEM MEPE3 0.047pF, 300Vac, EM 60384- ENEC-SEMKD
(CB13, C514, |FARATRONIC A0 A O/EEE 142013 Certificate Mo.:
£S24, C522) |COLTD (Harmonized | (0366-2C)
with |EC GO364-
14}
Capacior HIAMEN MKPE3 22nF, 300Vac, EM G0384- ENEC-SEMKO
(C524, CR22) | FARATROMIC A0V 101568 142013 cerificate Ma..
COLTD (Harmanized (O3G6-20)
with IEC 60384-
14}
Capacitor KIAMEN MKPE3 D.01pF, 300Vac, |ENE0384- ENEC-SEMKQ
(C521,C523,C6 | FARATROMIC 40111 0/5EB 14:2013 Cartificate Mo,
0#) COLTD ' (Harmonized {D366-2C)
with |[EC B0334-
14)
Y-Capacitor HIAMEM MKPET 0 pF, 4000 ac, | ENGD3E4- ENEC-SEMED
(103, C115, FARATROMIC 4011 10/568/8 14: 201 3+A1:201 | [Certificate
C11%) COLTD G Mo« SE/D3GA-
THarmonixed 48]
with IEC BO384-
14)
¥-Capacitor XIAMEMN MKPET 4,7 nF, $10Vag, EMG0ER4- EMEC-SEMKO
(C117, C121) FARATROMNIC 4011 1WEEEB 14:200 3+A1:201 | (Cerdificate
COLTD G Mo, @ SE/D3GE-
(Harmonized 4B}
with 1IEC &0354-
14
Transformer WUXIJINGLED | HSG50-0000-040 Class & 15 16221 (Part | Tested with
(EC401}) ELECTROMNIC 21 2MGBNEC equipment
COLTD G219-2:2011
Eobbin SUMITORC Fhi-3820 V-0, 150°C UL 94 UL (E 41420)
BAKELITE CO {Harmonized
LTD IEC standard nol
availahle)
Wire JIAMGSL) TIN-M 130°C UL 2353 UL (E213784)
DARTONG M & (Harmonizad
ECOLTD with |EC 808950-
11
Insutation Tape | JINGJIAMNG T 130G UL 5104 UL {E165111)
Yo (EC stardard
PRESSLURE not available)
SENSITIVE
GLUE CO LTD
WERIA |AGORATERY JNOTA VT, LTDL
-
DG
e i sty Pathsl

TRF No. 1S 16221 (Part 2): 2015 V1.0
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Barrler Tape JINGIAMG WWF-Z290 13075 LIL 5104 UL (E165111)
YAHUA {IEC standard not
FRESEURE available)
SENSITIVE
GLUECOLTD
Tube GREAT TFF 200°C UL 224 UL {E156256)
HOLDING {IEC standard not
INDUSTRIAL CO availabla)
LTD
Epoxy DOMNGGUAN 3300A-1/3300B-1 | W0, 130°C L o UL (E218090)
EATTO [Harmonized 1EC
ELECTROMIC standard not
MATERIAL O available)
LTD |
Yarnish SUZHOU TAIHU | T-4260(a) 155°C UL 1448 UL (E22B349)
ELECTRIC (IEC standard not
ADVAMCED available)
MATERIAL CO
LT
Translormes WL JINGLED | HEE0-00001-00 Class C |15 16221 (Past 2): | Tested with
(LBO1) ELECTRONIC 201SIEC B219- | eguipment
COLTD 22011
Triple Insulated | KEBI T4 130 C L 2353 LL {(E213764)
Wire COSMOLINK (Harmaonlzed with
GO, LTD, IEC B0BE0-1)
Bobbin CHANG CHUN | TI37TSHF V0, 160°C UL 94 UL {E 59451)
FLASTICS CO {Harmaonized IEC
LTD standard not
avallable)
Margin Tape JIMNGJIAMG WF 130°C UL 5104 UL (E 16511)
TAHLA {IEC starrdard nat
FRESSURE avallabhe)
SENSITIVE
GLUE COLTD -
Varmish SUZHOU TAIHU. | T-4260(=3) 158 UL 1448 UL [E225343)
ELECTRIC [IEC standard not
ADVAMCED availabla)
MATERIAL CO
LTD
Choke WUXIJINGLEl | 561—11001-00 0:602mH Min, |15 16221 (Part 2). | Tesied with
{CTHRO1) ELECTROMIC 20 5/EC B219- BaLigmen
COLTD 2:2011
Chaks WL JINGLE| | 561—11001-00 .602mH Min | IS 16221 {Part 2): | Teslad with
{ET101) ELECTRONIC 2MBINEC B219- equipment
COLTD 2201

TRF Mo. IS 16221 {Part 2): 2015_V1.0
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Inductor WL JINGLEI GE0-20003-00 Class B IS 16221 (Part 2} | Tested with
{CT7o2) ELECTROMIC 2015/EC 6218- equipmant
COLTD 220Mm
[SBT Infinecn K40EHS Ba0Y, 404 IS 16221 (Part 2} | Tested with
[{TRTF14, Technologias 216/EC 6219- eguipment
TR¥04, 2:201
TR708, TR707,
TR¥0S, TRTOE,
| TRA09, TRTOG)
Driede S DEEI3N-0EA Wrrm= 800, IS 16221 (Part 2}: | Testad with
[O704, D702 leav= 304 2015/NEC 6213- equipmanl
22011
PY¥ connector | Dongguan VP-DAB-PHSF4! | 1100WI304, [EC 625852:2014 | TUY Rheintand
Vacann VP-D4B-PHZMA IFEE, (R S0306706)
| Elecironi 40 8BS
Tecknology Co.,
| |ud
AC comnecior | Dongguan VPACOTEW-3S6 | 300%Wac, 304, |EN 61884:2008 TUY Rhainlardd
Vasonn IPET, {Harmonized with | (R50235418)
Electrome 4000, .90 IEC &1054)
Technology Co.,
Ltd ........ L e T pr—
QT nput Wire . | 30WIRE & Siyla 10271 106°C, UL 758 UL (E331104)
CABLE COLTD 1000 ac (Harmanized [EC
slandard not
available)
AC Qutput wire | GUANGDONG - | Slyle 10268 105°C, LIL 758 UL {E200956)
HAERKN MEW 1000 ac (Harmanized [EC
EMERGY CO standard not
LTD - augilahls)
Imsulation iube | SHEMZHEN REFR-H EO0Y, 125°C L 224 LIL {E203250)
WOER HEAT- [Harmanized [EC
EHRINKABLE standard not
MATERIAL CC avaiable)
LTD
_Igl;_e_.-rnal FAM NB& 04020WA-12ZN-BL [ 12Vde. 0144 IEC B2368-1:2014 | VDE [120204)
AC Current TAMURA CORP | FO2ZP25505L 854, UL &02 UL (E243511)
EBNSOr =40 ko 105°C (Harmonized 1EC
standard not
available)
Afternate LEM LESRH 25MF 854, - LIL 508 LIL {E185713)
40°C .. 105°C (Harmanized IEC
stardard not
available]

Supplementary Infarmation: °. Evidence provided by the manufaciurer for the listed components are verified by
us and the evidence are conforming to the requirement of relavant standard
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List of measurement units used for investigation =
[Sr. no, Unit Type EANDE atiAY (R E:f:mlm L’l:hﬂ'ﬂ-ﬂﬂ
Solar Array simulator PYS 1200 16/12/2021 15112/2022 HPLIT-E/535 |
2 Anti-islanding test load PV-RLC385-200K [16/12/2021 151272022 HPLIT-E/533
3 Grid simulator Programmable ACIPVS7200T 16/1212021 151272022 HPLIT-E/53z2
Fower sourgs o B R I . _
4 Digital power harmonic Analyzer [PYW3I337 CED12022 1o 110152023 HPLIT-ES18
with CT 1210112022
] Powar gualily analyzes PS3100 DEDE022 1o 05022023 HPLIT-EST
070212022
5 Data Logger (16 Chanel) DL-35W 27/10/2021 26/1072022  |HPLIT-E/336
7 5. Breakdown Tesler-2 Digital TaA02021 HTAW2022  [HPLIT-EMOT
B IStop Watch Digital 37/10/2021 iﬂﬁh 02022 [HPLIT-ENZ3
7 Dsciloscope TBS1102 18/01/2022 18/01/2023  |HPLIT-E/173
10 Digimatic Caliper Digital 10/10/2021 1871072022 [HPLIT-E/306
11 Dust Proof Charnber (Timer) . 191052021 18 Qr20E2 HPLIT-EfS2
12 1P machine with Standard nozzle — 19/10/2021 & 1R 02022 & |HF'|_|rr E/0aT &
26/08/2019 P5/06/2022  HPLIT-E/088{(2) |
13 PAES Tes: Apparatus Digital 2810/2021 ZR(10/2022  HPLIT-Ef340
14 impulse tester M1GkY 080772021 N7I07/2022  HPLWUZT-EM0S2
i5 Toauch current netwaork I.ﬂu'lalng 202 2410022 HPLUT-ES308
Figure 4 of [EC
[ 50000 1998 with mulbmeter | | i ——————]
16 S onie presgure and sound level ﬁL—'lﬂm 18072021 1407022 HPLUT-Ef253
MEeAsUring insirumeant |
17 Fasidual current meter with ;.DI'I.-'IED‘EE-E FEM2r2021 (15122022 HFLIT-E/S34
3 — Adjusizhle resistances | '
18 D.C, High Voitage tester Digital 2GR0 @oMo2022 HPLIUZTEST 151
19 Hat air awen Egita] SO 0r20E faoen2?  HPLIUZTESTM80
{Supplementary information: Nil
OTA -MeT. LR
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Appendix C
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Appendix D

PHOTO DOCUMENTS

Py |

INTERNAL VIEW

PCE BOARD COMPONENT EIDE VIEW

FEN ND PUESEE LASORATORY INDTA PvT. iop
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