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Report Number. ........ccccocevevveenee..s. - ENS2109280153S00101R
Date of iSSU€ ....ceovcvvveivciiiieeviieeees - 2021-09-29
Total number of pages........cccceee..... 22

Name of Testing Laboratory

preparing the Report.....................: SIS SEUPA)E R

Applicant’s name.............................  Flin Technologies Private Limited

Address ......c..ccocveciiieeeeeeniisciieneeeee..t. 1601 Montreal Tower, Shastri Nagar, Andheri West, Mumbai -
400 053 India

Test specification:

Standard.......cccccceeeevviiiiiiieneeeeeeennnn s |IEC 61727:2004

Test procedure ............ccceeevvuveeeen.t - |[EC report

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

Test Report Form No.......................  |[EC61727B

Test Report Form(s) Originator ..... TUV SUD Product Service GmbH

Master TRF................ceeeeeeeeeeeeee.t. Dated 2017-11-03

Copyright © 2017 IEC System of Conformity Assessment Schemes for Electrotechnical
Equipment and Components (IECEE System). All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the IECEE is acknowledged as
copyright owner and source of the material. IECEE takes no responsibility for and will not assume liability for damages resulting
from the reader's interpretation of the reproduced material due to its placement and context.

If this Test Report Form is used by non-IECEE members, the IECEE/IEC logo and the reference to the
CB Scheme procedure shall be removed.

This report is not valid as a CB Test Report unless signed by an approved CB Testing Laboratory
and appended to a CB Test Certificate issued by an NCB in accordance with IECEE 02.

General disclaimer:

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 CB Testing
Laboratory. The authenticity of this Test Report and its contents can be verified by contacting the NCB,
responsible for this Test Report.
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Test item description..........ccccceee... | FlinInfini Turbo On-Grid inverter with Energy Storage
Trade Mark .......cccooeveiineeiciice . [=Flin Energq
Manufacturer .........cccccevveeeeiiineeenns | Flin Technologies Private Limited
1601 Montreal Tower, Shastri Nagar, Andheri West, Mumbai - 400
053 India
Model/Type reference..........cceeeee | FlinInfini Turbo MPPT 5.6kW-48V
RAtiNGS ... . | See rating label
Responsible Testing Laboratory (as applicable), testing procedure and testing location(s):
X |CB Testing Laboratory: EMTEK (SHENZHEN) CO., LTD.
Testing location/ address................c............ | Bldg 69, Majialong IndqstryZone Nanshan District,
Shenzhen, Guangdon' c
Tested by (name, function, signature)........: |Lucien Tan/ - g/ 25
Engineer w it
Approved by (name, function, signature)...: |Wiliam Guo / - . ) - WfoM &M)
Manager THsTIW
[] |Testing procedure: CTF Stage 1:
Testing location/ address.........ccoeeeveeeieieeennn
Tested by (name, function, signature)........:
Approved by (name, function, signature)...:
[] |Testing procedure: CTF Stage 2:
Testing location/ address.........ccoeeeeeeeieeeeennn
Tested by (name + signature) ............c.coo.nl
Witnessed by (name, function, signature) .:
Approved by (name, function, signature)...:
[] |Testing procedure: CTF Stage 3:
[] |Testing procedure: CTF Stage 4:
Testing location/ address........cccceeeeevvcnvnnnn
Tested by (name, function, signature)........:
Witnessed by (name, function, signature) .:
Approved by (name, function, signature)...:
Supervised by (name, function, signature) :
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List of Attachments (including a total number of pages in each attachment):
- Page 2to 12 for TRF;
- Page 13 to 21 for Product photos.

Summary of testing:

Tests performed (name of test and test Testing location:

clause): EMTEK (Shenzhen) Co., Ltd.

4.4 DC injection Bldg. 69, Majialong Industry Zone, Nanshan
4.6 Harmonic and waveform distortion District, Shenzhen, Guangdong, China.

4.7 Power factor
5.2.1 Over/under voltage
5.2.2 Over/under frequency

Summary of compliance with National Differences (List of countries addressed):

List of countries addressed:
X] The product fulfils the requirements of IEC 61727:2004
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Copy of marking plate:

The artwork below may be only a draft. The use of certification marks on a product must be
authorized by the respective NCBs that own these marks.

Model No. : FlinInfini Turbo MPPT 5.6kW-48V
serarno - NN

Nominal operating voltage 360Vdc

PV Vmax PV 450Vdc

PV input voltage range 120-450Vdc
INPUT - :

Isc PV 27A

MPPT voltage range 120 ~ 430Vdc

Nominal operating voltage 230 Vac
AC Nominal output current 24 3A

Nominal operating frequency 50/60Hz
OUTPUT

Maximum power 5600W

Power factor range 0.9 lead-0.9lag
AC Nominal operating voltage 230Vac

Maximum input current 40A
INPUT

Nominal operating frequency 50/60Hz

Battery rated voltage 48Vdc
BATTERY =

Maximum battery current 137A

Ambient temperature:-10~+50°C

Enclosure:IP 21 c €

Safety class | = Flin Ene{

il A A

L~ - .
AN AC (E

Smin

WARNING:FIRE HAZARD.

SUITABLE FOR MOUNTING ON CONCRETE OR OTHER

NON-COMBUSTIBLE SURFACE ONLY

CAUTION:THE DC AND AC BREAKER MUST HAVE BEEN
TURNED OFF BEFORE SERVICING.

RUEMRERARSROB/RATE ik R
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Test item particulars........ccccoovevieieiienee

Classification of installation and use........................ Fix installation and indoor use

Supply ConNection ........cccccvcvvvevrinieniesieneeeeenennl. PEIManent connection

Possible test case verdicts:

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

- test object does meet the requirement................. . P (Pass)
- test object does not meet the requirement........... . F (Fail)
QLIS 41 Lo SRS :

Date of receipt of test iteM .........cccoveeuveireeereeseens : N/A
Date (s) of performance of tests .........ccoe.vvvvreenennn. - N/A

General remarks:

"(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 [ ] comma/ [X point is used as the decimal separator.

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate [ Yes

includes more than one factory location and a [X] Not applicable
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
been provided ... :

When differences exist; they shall be identified in the General product information section.

Name and address of factory (ieS) .......ccccecevrieeennn : Same as manufacturer
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Genera| prOdUCt information: Access to the World

This report is amended from previous report no. ES210129050S-001, issued date February 27, 2021, due to
below amendments:

-Change of Name and address of Applicant, See page 2 of the report for details.

-Change of Name and address of Manufacturer, See page 2 of the report for details.

- Added additional Trade Mark: =Flin Energq, See page 3 of the report for details.

- Changed of Model from InfiniSolar V IV 5.6KW to FlinInfini Turbo MPPT 5.6kW-48V, See page 2 of the
report for details.

- Changed of Product Name FlinInfini Lite On-grid Inverter with Energy storage to Flininfini Turbo On-Grid
inverter with Energy Storage, See page 3 of the report for details.

-Change the label, See page 5 of the report for details.

No test requirement.

1) The unit is non-isolated PV grid-interactive inverter and Stand-alone inverter, for indoor use.
2) The enclosure assembly was secured by screws.

4) Dusty conditions on the unit may impair the performance of this inverter.

5) The ambient temperature should be between -10°C and 50°C to ensure optimal operation.

6) It is manufactured to be mounted on a wall and its degree of protection is IP21.

7) Software version: 2 17.05

8) The actual block diagram see below.
e The battery circuit is considered DVC A levels.
e The battery circuit is separated by means of reinforced insulation from DVC C circuits.
e The battery circuit is transformer isolated from the AC output.

F " """>">">"">"">">"”"”""”""”">”""=”""”"=”""""”77 |
| o
> T i : T ] L
Bi-directional
A i
From PV I N Boost DC BUS DC/AC Inverter I : | Grid
- t =N
| A et |
| —'/—;I—PL
| ] Load
I [ L\
Y Y
| To Battery | Battery
3 'l
| Isolation '
| Charge/Discharge |
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Clause

Requirement + Test

Result - Remark

Verdict

4

UTILITY COMPATIBILITY

P

The quality of power provided by the PV system for
the on-site AC loads and for power delivered to the
utility is governed by practices and standards on
voltage, flicker, frequency, harmonics and power
factor.

Deviation from these standards represents out-of-
bounds conditions and may require the PV system
to sense the deviation and properly disconnect from
the utility system.

4.1

Voltage, current and frequency

The PV system AC voltage, current and frequency
are compatible with the utility system.

See rating label

4.2

Normal voltage operating range

Utility-interconnected PV systems do not normally
regulate voltage, they inject current into the utility.
Therefore, the voltage operating range for PV
inverters is selected as a protection function that
responds to abnormal utility conditions, not as a
voltage regulation function.

T| T| © jv)

4.3

Flicker

The operation of the PV system is not cause voltage
flicker in excess of limits stated in the relevant
sections of IEC 61000-3-3 for systems less than 16
A or IEC 61000-3-5 for systems with current of 16 A
and above.

See table 4.3

4.4

DC injection

The PV system is not inject DC current greater than
1 % of the rated inverter output current, into the
utility AC interface under any operating condition.

See table 4.4

4.5

Normal frequency operating range

The PV system operates in synchronism with the
utility system, and within the frequency
trip limits defined in 5.2.2.

See 5.2.2

4.6

Harmonics and waveform distortion

Total harmonic current distortion is less than 5 % at
rated inverter output. Each individual harmonic is
limited to the percentages listed in Table 1.

Even harmonics in these ranges is less than 25 % of
the lower odd harmonic limits listed.

R

EMTEK (Shenzhen) Co

Ltd. Adc

MPERABSRORMAR 04 RERYBHUKDSRRTUECOE Mik:Hitp://www.emtek com.cn &

i: Building 69, Majialong Industry Zone, Nanshan District, Shenzher

TRF No.: IEC61727B Page 8 of 22

emtek.com.cn
1 Hittr

Report No.: ENS2109

1.cn E-ma s.rep@emt om.ct

280153S00101R Ver.2.0



EMTEK ()

Access to the World

IEC 61727

Clause Requirement + Test Result - Remark Verdict

Table 1 — Current distortion limits

Odd harmonics

Distortion limit

3 through 9"

Less than 4,0 %

11" through 15"
17" through 21%

Less than 2,0 %
Less than 1,5 %

23" through 33"

Less than 0,6 %

Even harmonics

Distortion limit

2" through 8"
10" through 32™

Less than 1,0 %
Less than 0,5 %

P

4.7 The PV system has a lagging power factor greater | See table 4.7
than 0,9 when the output is greater than 50 % of the P

rated inverter output power.
5 PERSONNEL SAFETY AND EQUIPMENT PROTECTION P

This Clause provides information and considerations
for the safe and proper operation of the utility- P
connected PV systems.

Loss of utility voltage P

To prevent islanding, a utility connected PV system | Considered in IEC 62116
ceases to energize the utility system from a de-

energized distribution line irrespective of connected
loads or other generators within specified time limits.
A utility distribution line can become de-energized P
for several reasons. For example, a substation
breaker opening due to fault conditions or the
distribution line switched out during maintenance.

Over/under voltage and frequency P

The abnormal utility conditions of concern are
voltage and frequency excursions above or below
the values stated in this Clause, and the complete P
disconnection of the utility, presenting the potential
for a distributed resource island.

Over/under voltage P

When the interface voltage deviates outside the Seetable 5.2.1
conditions specified in Table 2, the photovoltaic
system ceases to energize the utility distribution P
system. This applies to any phase of a multiphase
system.

51

52

521

Table 2 — Response to abnormal voltages

Maximum trip time*
01s
2,0s

Voltage (at point of utility connection)

V < 0,5 x Vnominal

50 % <V <85%

85% <V <110 % Continuous operation p

20s
0,05s

M0 % <V<135%

135 % SV

*  Trip time refers to the time between the abnormal condition occurring and the inverter
ceasing to energize the utility line. The PV system control circuits shall actually
remain connected to the utility to allow sensing of utility electrical conditions for use
by the “reconnect” feature.

5.2.2 Over/under frequency P

RUEMRERARBRSROFMAR it AEFNFTELUXIRATIWX6E9H ik Http
EMTEK 3

TRF No.: IEC61727B

ne, Nanshan District zhen, Guangdong, China Http://www.emtek.com.cn E-mail: cs.rep@emtek.com.cn
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When the utility frequency deviates outside the See table 5.2.2
specified conditions the photovoltaic system ceases
to energize the utility line. The unit does not have to
cease to energize if the frequency returns to the
normal utility continuous operation condition within
the specified trip time.

When the utility frequency is outside the range of £1
Hz, the system ceases to energize the utility line
within 0,2 s. The purpose of the allowed range and
time delay is to allow continued operation for short-
term disturbances and to avoid excessive nuisance
tripping in weak-utility system conditions.

5.3 Islanding protection P

The PV system must cease to energize the utility Considered in IEC 62116
line within 2 s of loss of utility.
5.4 Response to utility recovery P
Following an out-of-range utility condition that has

caused the photovoltaic system to cease energizing,
the photovoltaic system is not energize the utility line

for 20 s to 5 min after the utility service voltage and P
frequency have recovered to within the specified
ranges.

55 Earthing P
The utility interface equipment is earthed/grounded p
in accordance with IEC 60364-7-712.

5.6 Short circuit protection N/A
The photovoltaic system has short-circuit protection | This short-circuit protection will
in accordance with IEC 60364-7-712. be considered at the N/A

connection to the AC mains

5.7 Isolation and switching P
A method of isolation and switching is provided in There are switch disconnector
accordance with IEC 60364-7-712. on the DC input side and MCB P

on the AC output side

RMEMRERARSROFMAT ik AERNHTAUKIRE TR Wik Http://www.emtek.com.cn B4 :cs.rep@emtek.com.cn
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4.3 TABLE: Flicker P
Starting Stopping Running
Limit 4% 4% Pst=1.0 Plt = 0.65
Test value 3.2 3.3 0.795 0.375
3.3 3.3 0.809 0.375
3.4 3.3 0.781 0.375
3.4 3.3 0.591 0.375
3.1 3.1 0.771 0.375
3.4 3.5 0.778 0.375
3.5 3.3 0.829 0.375
3.4 3.2 0.517 0.375
3.6 3.6 0.558 0.375
3.3 3.3 0.592 0.375
Supplementary information:
4.4 TABLE: Direct current injection P
Rated Ratio of Measured DC output current between terminals Isolated Limit
output rated (mA) transformer (MA)
current (A) |output o 5 T 103 | L2L8 | LN | L2N | L3N | (Yes/No)
power
(VA)
6.075 25% - - - 124 -- = No 243
12.15 50% - - -- 125 7 = No 243
24.3 100% - - - | 17 | - - No 243

Supplementary information:

4.6 TABLE: Harmonics and waveform distortion P
CHarmoni % of fundamental H?ét;nf(?n?;) Al ACIIE % of fundamental ;‘Jwé'[:ng?n?;)
02 0.556 1.0% 03 0.491 4.0%

04 0.173 1.0% 05 0.267 4.0%

06 0.124 1.0% 07 0.54 4.0%

08 0.129 1.0% 09 1.262 4.0%

10 0.171 0.5% 11 0.334 2.0%

12 0.142 0.5% 13 0.496 2.0%

14 0.149 0.5% 15 0.718 2.0%

5., Ltd. Add: Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China Httg www.emtek.com.c E-mail: cs.rep@emtek.com.cn
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16 0.196 0.5% 17 0.23 1.5%
18 0.137 0.5% 19 0.363 1.5%
20 0.111 0.5% 21 0.741 1.5%
22 0.123 0.5% 23 0.237 0.6%
24 0.207 0.5% 25 0.442 0.6%
26 0.237 0.5% 27 0.492 0.6%
28 0.187 0.5% 29 0.331 0.6%
30 0.161 0.5% 31 0.285 0.6%
32 0.188 0.5% 33 0.531 0.6%

THD 0.634 5% -- -- -
Supplementary information:
4.7 TABLE: Power factor P
Input Output
No Voltage | Current | Power | Voltage | Current Power Power Rated output
(Vd.c) | (Ad.c) (W) (Va.c.) (Aa.c.) (W) factor (+/-) (V.A)

1 430 14.47 6222 230.1 24.34 5600 0.9 5600

2 430 14.47 6222 230.2 24.33 5600 0.9 5600

3 430 14.47 6222 230.2 24.33 5600 0.9 5600

4 430 14.47 6222 230.3 24.32 5600 0.9 5600

5 430 14.47 6222 230.0 24.35 5600 0.9 5600

6 430 14.47 6222 230.1 24.34 5600 0.9 5600

Supplementary information:

Power factor with “+” indicating leading and “-“ indicating lagging.

521&54 TABLE: Under-and over-voltage trip settings and reconnection test P
(1) Under voltage disconnection procedure
Rated | Output Required Value of Ratio of Interva Measured Measured
output | power | min.voltage | PCEtrip | decreased | |time tripped disconnect
voltage (VA) V) settings (VIs) (s) voltage ion time (S)
(V) V) V)
230 5600 V <0.5x <115 0.1 0.1 116.4 63.7ms
Vnominal
230 5.6 50% < V < 195 0.1 2 194.8 276.6ms
85%
230 5.6 85% < V< 198 - - - -
110%

5., Ltd. Add: Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China Httg www.emtek.com.c E-mail: cs.rep@emtek.com.cn
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(2) Under voltage reconnecti

on procedure

Ratio of voltage rapidly

Reconnection voltage (V)

Reconnection time (s)

decreased
(V/5s)
0.1 180.5 146.3ms
(3) Over voltage disconnection procedure
Rated | Output Required Value of Ratio of Interva Measured Measured
output | power | max.voltage | PCE trip increased | time tripped disconnect
voltage (VA) (V) settings V/s) (s) voltage ion time (s)
V) V) ()
230 5600 110% < V< 256.2 0.1 2 27.8 282.0ms
135%
230 5.6 135% < V 313.4 0.2 3 314.3 278.5ms
(4) Over voltage reconnection procedure
Ratio of voltage rapidly Reconnection voltage (V) Reconnection time (s)
decreased
(V/5s)
0.1 268.8 148.5ms
Supplementary information:
522&5.4 TABLE: Over/under frequency trip settings and reconnection test P
(1) Under frequency disconnection procedure
Rated | Output Required Value of Ratio of Interva Measured Measured
output power min. PCE trip decreased | |time tripped disconnecti
frequency (VA) frequency settings (Hz /s) (s) frequency on time (s)
(Hz) (Hz) (Hz) (Hz)
50 5600 49 49 0.1 200 49.0 56ms

(2) Under frequency reconne

ction procedure

Ratio of frequency rapidly
decreased (Hz / s)

Reconnection frequency (Hz)

Reconnection time (s)

0.1 40.8 46.5ms
(3) Over frequency disconnection procedure
Rated | Output Required Value of Ratio of Interva Measured Measured
output | power max. PCE trip increased | time tripped disconnecti
frequency (VA) frequency settings (Hz / s) (s) frequency on time (s)
(Hz) (Hz) (Hz) (Hz)
50 5600 51 51 0.1 200 51 38.2ms

(4) Over frequency reconnection procedure

Ratio of frequency rapidly
decreased (V/s)

Reconnection frequency (Hz)

Reconnection time (s)

0.1

54.12

38.9ms

Supplementary information:
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Fig. 2 -- Over view 2
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Fig. 3 -- Over view 3

Fig. 4 -- Over view 4
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Fig. 6 -- Internal view
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Statement

1. ARELEEAEFR "RBRIREEHRE" T3,

This report will be void without authorized signature or special seal for testing report.

2. REVAIARENEEDES

This report shall not be copied partly without authorization.

3. AMREENEROHENEREN , B IERIAREAZRINES R ;
The test results or observations are applicable only to tested sample. Client shall be responsible for

representativeness of the sample and authenticity of the material.

4 . AR EFNIRBEREERAFSUZIBAMERRAT EER |, UEAZFEE. B, HFEREE
REEFIFERIER ;
The observations or tests with special mark fall outside the scope of accreditation, and are only used for

purpose of commission, research, training, internal quality control etc.

5. MOIREIUSEMERITRHEMAIRE | REBMEEEMHRING , ALWEARERXEE |, F3514
E. TVESRLEHEIRTEILERIRIL ;
The test results or observations are provided in accordance with measured value, without taking risks
caused by uncertainty into account. Without explicit stipulation in special agreements, standards or

regulations, EMTEK shall not assume any responsibility.

6. MAREKFREEERIN , FTHEIREZ S 20 HARES ;

Objections shall be raised within 20 days from the date receiving the report.
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