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CPRIVERED/INV/RER/T0120 31/10/2018.

Ta,
Mis System Level Solutions (INDIA) Pvt. Ltd.,

Plot No: 32, Zone D-4 Phase 1, 5.1.0.C. Estate,
Vithal Udyognagar - 388 121. Anand, Gujarat

Dear Sir,

Please find the enclosed test report for the following

1.5 kW Gnid Tied Micro String Solar Inverter as per IS 161692014 / |EC
62116: 2008 - 1 No.

Please acknowiedge the receipt of the test report. Thank you for utilizing our services,

Corrections. if any, in the report may please be brought to our notice within 45 days
from the date of issue of the repor.

Kindly make arrangement to take back the equipment tested within 15 days, failing

which the same will be disposed of

Thanking you,

Yours Sincerely,

Lo

(R dhir Kumar)
Head of Division




CENTRAL POWER RESEARCH INSTITUTE

Test Report Number

Name & Address of the Customer

Name & Address of the Manufacturer

Particulars of sample tested
Condition of sample on Receipt
Type

Description of sample tested
Serial number

Number of samples tested
Date(s) of test (s)

CPRI sample code no(s}

Particulars of tests conducted

Test in accordance with
Standard / specification

Sampling Plan

Customer's requirement

Deviations (if any)

Name of the witnessing persons
Customer’s representative

Other than customer’s representative

Test subcontracted with address
of the laboratory

Documents constituting this report {In words)

Number of sheets

Number of Oscillograms
Number of graphs

Number of photos

Number of test circuit diagram
Number of drawings

(K. JMN’}

Test Engineer

: CPRIBLRERED18T0120

TEST REPORT

Plot No. 32, Zone D-4 Phase 1, G.1.D.C Estate.
Vithul Udyognagar, Anand, Gujarat — 388121

: Mis System Level Solutions (India) Pvt. Ltd.,

Plot No. 32, Zone D-4 Phase 1, G.| D .C Estate,
Vithul Udyognagar, Anand, Gujarat - 388121

© 1.5 kW solar grid tied inverter

: Physical condition is good

- Single phase Utility interactive type

1.5 kW solar grid tied inverter (refer photos)
S 111444050125

: One

+26.08.2018 to 2410 2018

. ERED181980183

- Anti-lslanding test

115 16168:2014 [ |EC-62116: 2008
P NA

- Anti-Islanding test as per 1S 161692014 / IEC-82116: 2008
: None

- Nil
o il

DN

C Twelve
: Nl
- Nil
: il
: il

: il

(A gt

(R. Sudhir Kumar)
Head of Division
Approved by

Dated: 31.10.2018 CPRI

: M/s System Level Solutions (India) Pvt. Litd.,
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number: CFRIELRERED1819T0120 Date: 31.10.2018

Equipment Used

Table 1: List of equipments used for testing

S | _|_ T
Sl.No Name [ Make Model Calibration Validity Upta
1 FPower analyser Hioki 3390 10.09.2019
2 Current sensor-5004, Hioki g709 23.08.2018
3 Current sensar-504, Hioki GBG2 10.09.201%
4 DC power supply Unotron as27 23082019
Variable voltage —
5 current DC power | Ametek EG‘“?E%EED' 27112018
supply
: Teledyne-
<] Oscilloscope | lecroy HDO4024 10.09.2019

Mote: All tests were conducted within the validity period of respective equipment shown above

(K. JMH&N}

Test Engineer

ULR-TC54521B0ERDTO0120F ENERGY EFFICIENCY AMD RENEWABLE EMERGY DIVISION Sheet 2 of 12
P B.NC.806B, SADASHIVANAGAR POST OFFICE
PROF. SIR C v RAMAN ROAD, BANGALORE - 560 080 {INDIA)
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number: CPRIBLRERED1819T0120 Date: 31.10.2018

Description of test equipment

Table 2: Specification of Testing Equipment

_ items
1) DC Power source

(or PV array simulator)
i ~a) Voltage Range

b) CurrentRange

AC Power source

a) Output wiring

| b) Output capacity
c) Output voltage

2)

Digital Meter

a) Voltage Range

b} Current R'ange
c) Freguency range'

_ (Accuracy)

' d) Measurement items

- ?}_ Waveform | recorder |

~ Specifications

P\ array simulator (acting as DC source)

0-1000V 'g'g._q?__ V steps) )
0-750 A (0.01A steps)

| 3-phase, 4 wire system
540 KVA

400 V AC

_?_ﬁ =5 500 Hz

FPower analyser(s)

| Voltage (V): 1000 V, AC/IDC

Current(A): 5SmA-500A, DC! 50mA-
10000AAC
{40 —69) Hz, + 0.1 Hz

| Active power (K\W)

Reactive power (k\VAr)
Volt-Ampere (kVA)
Fower factor(PF)
Frequency (Hz)

| Electrical Energy (kWh)

High definition oscilloscope

| a) Samping speed
b} Recording device

4) AC Load
| a) Resistive load
Maximurn voltage
Current range
o Capacity
by Inductive load
Maximum voltage
| Current range
Capacity
[ ¢} Capacitive load
| Maximum voltage
Current range
Capacity

(K. JBMHTI

Test Engineer

| 200 kVAr

2668  aic |
In-built waveform recorder

1000 W, AC
750 A, AC
200 kW

1000 v, AC
750 & AC

1000 V, AC
750 A, AC
200 kVAr

i -é'rngie phase

| measurement with

waveform

ULR-TC5452180ERDT0120F ENERGY EFFICIENCY AND RENEWABLE EMERGY DIVISION

P BNO 8066, SADASHIVANAGAR POST OFFICE

PROF.SIRC

WV.RAMAN ROAD, BANGALORE - 560 08D {IMDIA}
Telephone: +01 (0) B0-22072165
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number: CPRIBLRERED1819T0120 Date: 31.10.2018

Description of the sample

le 3: Specification of equipment under T i by Manuf.
F'aramete;_ o B -_m" . _—| Remark_s___
1) Rating i
aj ;l.l'laximum Output power - 1_5_.k-:‘u'_"|.|'
_I:-} oc ‘n.-'uitag; range - | 22 v'_-ss—v - N | 45.?mominar
- c; DC Current range” | ___40 A A - - |
dj AC.‘-..-fé:lltage ranée " - _ fZEIZ_ EE_B} W _ -
- e.} F_requency range o i (48 - 52) Hz - o
fi  AC Current L|n'||ts il B.DB;{AMSJ
) Efciency R 95% )
’_ | h) '-u-’:;nltage and freque;;y?p- " |y - o y
settings{ magnitude and timings)
‘ R i Dth-er software éehings - - _: P _
| j] F:rmware VErsIon N _—_ |

2; C}thers 1' |
l a) Displays o ---- i -
|. N b} Temperau—;re Range_ o 25_"1.".. to 60°C N | ) :
o mmay |- B | I
| a) Srze-_ . o o -_%{meng ScmxE0cm _|
| &) - ';u’eight N | o |_?_5;g |

(K. JMr}

Test Engineer

ULR-TC5452180ERDT0120F ENERGY EFFICIENCY AND RENEWABLE ENERGY DIVISION Sheet 4 of 12
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT
Test Report Number: CPRIBLRERED1819T0120 Date: 31.10.2018
TEST RESULTS
Table 4: List of tested conditions and run on time
[ No. [Peyr [Reactive [ Pac(% [P | Qac(% | Qe | Runon | P '"Jﬁ.ﬁn‘ Voc | Remarks |
(% of | load (% | Of (W) | Of (VAr) | time EUT | Qf | (volt)y | (Refer Table
EUT of Q) nominal} ' Actual | nominal) | Actual | (ms) (W) 36 of this
| Rating) —=— e e N el e I — report)
1100 | 100 0 0 0 0 115 1403 1.00“‘44.03 Test A at BL
2 |86 |88 |0 To 0 0 107 | 995 | 100 | 3850  TestBatBL |
3 |33 33 8 |0 |6 e |97 493 | 100 3320 | TestCatBL
4 100 100 5 75 5 75 | 115 1403 | 097 | 4403 | TestAatiB |
(5 | 100 100 -5 |75 0 §@ | |16 [7404 | 006 | 4403 | Testhatim |
6 100 |100 |-5 .75 +5  [+75  [100 [ 1401 | 099 | 4403 |TestAatiB
7 (100 100 o 0 | -8 75 | 144 1401 [ 101 | 4403 TestAatlB
8 | 100 100 [0 0 | +5 +75 | 92 1402 | 0.97 | 44.03 | TestAatiB
g 100 100 +5 [ +75 .5 75 | 150 1400 | 103 | 4403 | TestAatlB |
10 [ 100 | 100 5 [%5 |8 8 123 1400 | 104 | 4403 TestAatiB
(11 100 | 100 [+5 [+75 [+5 *75 |98 | 1400 | 102 4403 | TestAatlB
12 100 100 | -10 |-150 [ +10 | +150 | 976 1401 | 104 | 4403 | TestAatlB
13 [100 [100 -5 -75 +10 [#150 [103 1406 |[101 [4400  TestAatiB
14 100 100 o 0 +10 | +150 | 902 1403  1.03 4400 | TestAatIB
15 [ 100 (100 [ +#10 [ +150 | +10  |+150 | 118 1408 | 104 4405 TestAatiB
16 | 100 100 [+10 +150 | +5 | +75 | 87.8 1406 | 1.05 4400 | TestAatlIB
17 (100 | 100 +10 +150 | 0 SN ELL 1407 | 101 | 4402 | TestAatlB
18 | 100 100 +10 | +150 | -5 1% 180 [ 1407 [ 103 | 4402 | TestAatiB
19 [100 [ 100 | +10 150 | -10 1-180 [ 110 1406 | 104 |4402 |Tesmat B
20 [ 100 | 100 1+5 | +75 -10 1150 | 118 1405 | 101 4402 | TestAatlg
21 | 100 100 0 o | -10 T80 | [ 171 1408 | 1.05 |44.ci2' ‘TestA at B
2T |3 R [ 178 [0 80 |12z | 1402 [ 098 | 4402 | TestAatiB
23 100 | 100 10 | -180 _|11t'r" |10 | 2es 1405 _I_D 95 |44 02 |Tési'ﬁ?ﬁﬁ'
;54 |mn "|'1|:u:: B L R BT [1405 0.95 44 02 |TestAatiB
100 Imn BEE 150 |0 0 101 1403 1_95 4402  TestAatIB
100 100 [0 [-150 '+ | +75 | 906 ‘1403 087 | 44.02 ‘Test;&at B
_2? [1_0_0 I@p |'+'5 "'+_?5_ i+'1|::» | +150 _"éa.ﬁ 1404 098 ' 44.02 TestAatIE
(K. JeMr}
Test Engineer
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT
Test Report Number: CPRIBLRERED1819T0120 Date; 31.10.2018
TEST RESULTS '
Table 4 (Continued): List of tested conditions and run on time
No. [Py | Reactive | Pac(% | Py [Qac(% [Quc [Run [P [Actu Vo | Remarks
(%of |load (% | Of (W) | of (VAr) | on EUT |alQf | (Volty | (Refer Table
EUT af Gy ) nominal) | Actual | nominal) | Actual time wy | 52 of this
Rating) | | il | (ms) i L_ ___report) |
28 | 66 66 0 0 -5 .75 111 [ 995 | 1.04 | 3854  TestBatBL
29 |66 |66 o Jo 4 |80 254 992 103 3858 | TestBatBL
30 |68 66 |0 ¢ |-3 s | 1193 | 992 | 102 3848 | TestBatBL
31 ‘66 |66 0 0 2 |-30 115|985 |101 (3856 |TestBatlB
32 |66 66 0 o ETHE = 226 595  1.00 Jaa.ss" TestB at B
33 |66 |86 |0 0 |1 +15 |99 997 | 099 | 3855  TestBatiB |
34 |66 66 g [e =z +30 |98 988 | 098 3854 | TestBatlB
35 186 |66 o I E 3 | +45 [ 129 | 995 |097 3854 | TestBatlB
36 | 66 66 lo i i “1+80 |76 991 | 0.96 ‘35.51 TestBatiB
37 |66 ‘86 |0 10 |5 1415 |9 995 | 096 | 3837 TestBatlB
38 |33 33 o 1o -5 |8 | [202 [487 | 105 | 3242 |TestCallE
39 33 3% 0 D I 170 | 491 | 104 | 3252 |TestCatlB
40 |33 33 o 0o |-3 B - N e 496 102 | 3257 TestCatlB
(41 |33 33 0 0 -2 -30 136 492 | 101 3267 | TestCatiB
42 |33 |33 1o BT |3 16 [224 | 495 |100 | 3308 | TestCatiB
43 | 33 | 33 0 0 1 | +15 129 493 | 099 | 3320 | TestCatiB
44 |33 |33 o p |2 1430 |84 494 | 099 | 3307 TestCatlg |
45 |33 |33 o To 3 +45 | B85 (491 [ 098 3236 | TestCatlB
46 | 33 B 0 0 4 |+80 |08 492 | 096 | 3287 | TestCatlB
liaé " 33 f a '.u"' 5 _—__'lra _'__'B? ass 095 _“32._?5_"'__ﬁéicat B J

1) Pryr EUT output power

2} Paz Real power flow at 51 in Figure 1. Positive sign indicates power flow fram EUT to utility. Nominal is the
0% test condition value

3) Qe Reactive power flow at S1 in Figure 1 Positive sign indicates power flow from EUT to utility. Nominal is
the 0% test condition value.

4] BL: Balance Condition, |B- Imbalance Condition.

(K. Ja?Mrj

Test Engineer

ULR-TC5452180ERDTO0120F ENERSY EFFICIENCY AND RENEWABLE ENERGY DIVISION Sheet 6 of 12
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Test Report Number: CPRIBLRERED 181870120

Table 5: Test conditions as per Table § of IS 16169:2014/ IEC 62116:2008

— T

| Test Condition

Mafe.

CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Date. 311

TEST CONDITIONS

EUT output power (Pgyr)

Maximurmi{1}

| <10% of rated input voltage

EUT input voltage(3)

=80% of rated input voltage
range

50% of rated input voltage
range. +-10%

range

values

0.2018

EUT trip setting

Manufacturer specified
voltage and frequently trip
settings

Set voltages and frequency
trip settings to nominal
values

Set voltage and frequency
trip settings to nominal

1) Maximum EUT output power condition should be achieved using the maximum allowatie input power. Actual

oulpul power may exceed nominal rated output.

<)

3

Gr Minimum aliowable EUT output level if greater than 33%.

Based on EUT rated input operating range. For example if range is between X volts and ¥ volts, 80% of range

=X+ 0.9 7 (Y-X) Y shall nol exceed 8.8 *EUT Maximum system voltage (i e.. Maximum allowable array open

circuit voltage). In any case, the EUT should not be operated outside of its alfowahle input voltage range

(K. le%ﬁ;lrﬂa r)

Test Engineer

ULR-TC5452180ERDTO120F ENERSY EFFICIENCY AND RENEWABLE ENERGY DIVISION
P.B NC.8066, SADASHIVANAGAR POST OFFICE
PROF, 5IR C.% RAMAN ROAD, BANGALORE - 560 0D&0 (IMEHA)
Teilephane: +81 () B0-22072165
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number: CPRIBLRERED1819T0120 Date: 31, 10.2018

TEST PROCEDURE

Test procedure for achieving specified load and EUT output conditions

1. Determine EUT Output Power
2. Adjust DC input source
a, 31 closed, 52 opened
B. Turn EUT ON, Measure EUT power output
¢ Measure real , reactive power, frequency, utility power(real and reactive)
d. Real power = reactive power for utility
Turn OFF EUT and Open 51
4. Adjust RLC load to have Qf = 1 £ 0.05
a. Inductive reactance = EUT real power
b Inductor as first element
€. Adjust capacitor to have : QC + QL =- Q EUT
d  Connect resistor to have power consumed by RLC circuit = P EUT
Connect RLC load as per item 4 and Close S2.
Close 81 and turn the EUT ON
Adjust RLC to have | AC to be ) A through 51 with 1 % tolerance
Disconnect S1 to initiate the test,

© @ oo

Run an time | tg to be recarded

10. For test condition A, adjust real load and only one reactive component by approximately 1 % per
test within a total range of 95% to 105%.

11 If run on times are increasing, and then increase 1% increments until run on time decreases.

12. Test C load conditions may be achieved using inverter control to limit output power rather than

power supply lirmit,

fote:
Test procedure is as per iS 161892014/ IEC 62116.2008

(K. JM&I‘}

Test Engineer
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number: CFRIBLRERED1819T0120 Date: 31 10.2018

Photos of test equipment

| 1. Top side view of inverter 2. Name plate reading
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(K. JEMW}

Test Engineer
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number: CPRIBLRERED1819T0120 Date: 31.10.2018

NOTE

a) The Test results relate only to the item(s) tested.

b} Publication or reproduction of the test report /certificate in any form other than by complete set of the
whole test report /certificate and in the language written is not permitted without the written consent of

CPRI.
c) Any Corrections/erasure invalidates the test report/cenificate

d) NABL has accredited this laboratory as per ISONEC 17025 — 2005 standard, vide certificate No, TC — 5452
{Relevant number of NABL certificate of accreditation for testing (Electrical) for the tests carried out )

e) Any anomaly/discrepancy in the test report /certificate should be brought to the notice of CPRI within 45

~,
days from the date of jssue,
(K. J%ar}
Test Engineer
-,
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