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I Service Request No, OST-H08 Date 071012016

Enertech LIPS Pyt Ltd.

L T - e j
2 Seprie Tequestes bY 8.No. 399/1-2. Plot No. 5 Bhare,
PO, Ghotawde Pune-312115
:.I 'I'.:H_'I :d at ; Enr:l".l.'i:h LIE:E ]l'l-1.. L1d.
S.No. 399/1-2, Plot No. 5 Bhare,
PO, Ghotawde Punc-<412115
3. Tem submitted on 13/10/2010 4 Job completed on | 14/10/2016
5  Description & Identification of item
MNomenclature Sr. /1D No. Type  Model Moake Oy
Solar Inverter PO U 201604028 ELu‘lJ"-'Iugiq:' Enertech il
3 Phase type
Rating: 10 kW, 240VDC
6 Condition of item when received Satisfactory,
7. Test method used: OPT- 01, IEEE atd 1547.1-2005, IEC62116:2014 &

IEC 61727

. 1 As per the customer™s specifications given in the
B Test specification of the item column “TEST™, “CONDITION", “REQUIREMENT"
on page no. 2 104 of this report.

& Major equipments used in the test
Calibration Validity

Sl Name of the Equipment tddininy)
*Digital Multimeter ( Rishabh) [ 2270772017
| *Clamp meter {ku:-_\arn I'I"-l..:.."l:"l—l'.l.l 13414) 27062017
| *Clamp meter (kusam —meco-1610712 0] 2200772017
*Digital Power Analyser (Fluke) 22/07/2017
| -"Di;,ilal storage Oscilloscope 15/02/2017

[.I|IEE| by customer

ﬂ e :
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= PUNE - 411 003 ‘
Report No: OST-DOR(16-17) | Date | 28/102016 Page |2 [of |15
10.0 : TEST SPECIFICATIONS / TEST RESULTS i

Sr. Test Condition | Requirement Observations l

Mo,

10.1 ‘ Performance Test | As per Table | of Value to be recorded, As per

[EC62116:2014 & Parameters: Table -A at
[EEE sid 1547.1-2005 | 1)Input DC voltage. | page no. 5 of
lest Load: Current, Power, 15
(R.L.C) 2¥Wutput AC Volage,
Swich 514 852 Current a1 each phase,
closed Power, Reactive Power,
Voltage & Current
wavelom.
3) Run-on time, Stopping
| signal.
HAC Utility Power
Source; Active power,
| reactive Power, Current at

IR | Dipmem— . cach phase,

0.2 | Voltage & As per Table 3 of As per table 5 of Refer
Frequency Trip [EC62116:2014 IEC62116:2014 Table-B at
Parameters( Litility | At over voltage: page no. 6 of
based output trip | 1153% of nominal 15
setting) voltage.

At under Voltage:
83 % of nominal
voltage.

Al over Fregquency:
1.5 Hz above the
nomingl Frequency.
At under Frequency:
|.5 Hz below the
nominal Freguency.

—r 7]
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Report No: | OST-008(16-17) Date IRN02016 | Page |3 [of |13
10.0 : TEST SPECIFICATIONS / TEST RESULTS
Sr. Test Condition Reguirement Ohbservations
i (A
10.3 | Run-on time As per Table 5, 6, 7 Value 10 be recorded. Refer Table-C
& B of Asper Table 5,6. 7& 9 | Al page no. 7 of
IECH2116:2014 of 15
& TEEE std 1347.1- [EC62116:2014
2003
Al 33 % 66% &
maximum load
104 | Vollage and Clause 4. 1of [EC Should be compatible | Complied
Frequency test | 61727 with the utility. refer Table-D at
Customer requirement: | page Y of 15
Voltage should be within
230 VACET %
Frequency should be with
; be within 50Hz +0.5 % |
10.5 | Harmonicsand | Clause 4.1 of [EC Current harmonic Complied
Wavetorm 61727 distortion limits shall be | Current Total
distortion as in Table-1 of IEC harmonic
61727, distortion:
R-phase 2.9 %
Y-Phase 1.2 %
B-Phase 1.1%
For harmonics
refer Table E at
- . page 9 of 15
106 | Power lacior Clause 4.7 of [EC >[.9 At 100 % load:
test 61727 0.95
At 60 % load:
0.91]
Personal safety | Clause 5 of |EC e -
and equipment | 61727
protection test |

114 v
%W —77 éd'lf____...-- %
Sted by Approved by Head [Testing] Issued by Head [CSC]
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10.0 : TEST SPECIFICATIONS / TEST RESULTS L
Sr. Test Condition Reguirement Observations
Mo,
10.7.] | Loss of atility | Ref: IEC 61727, | EUT should cease to Complied
voltage Clause 5.1 energize the utility svstem
_ in the specified time limit
10.7.2 | Over/Under | Ref: IEC 61727, | Maximum trip time; Refer Table B at
| voltage Clause 5.2.1 <2 sec _ page 6 of 15
10,7.3 | OverUnder Ret: [EC 61727, | Maximum trip time: Refer Table B at
| frequency Clause 5.2.2 o page 6 of 15
| 108 | Islanding Ref: IEC 41727, | Maximum trip time: Complied
protection Clauge 532 <2gec At 100 %
Balanced load
condition trip time
__ s 288 ms,
10.9 | Response to Ref: IEC 61727, | Value to be measured Litility condition:
Utikity recovery Clause 5.4 Under Voltage-
196 V
Recovery time:
18 sec
Owver Voltage-
263 YAl
Recovery time:
) _ dbsec
10,10 | DC 111j;?¢tinn test | Ref: IEC 61727, | Shall not greater than 1 % | Complied.
Clause 4.4 | of the rated inverter output
current (15 A)
10.11 | Earthing Visual Earth bar{ 6 earth stud) Provided
{ As per Customer | examination mounted on earth side of
. | specification) solar inverter,
10,12 | Short circuit Short circuwit &t EUT should trip & fault Complied
protection inverter output mimi¢ should glow with
{ As per Customer | terminal withowt | buzzer
I | specification) load. e
10,13 | Isolation and lsalation Visual examination Provided
| switching Transformer at
[ As per Customer | Inverter stage
specificaion)

Approved by Head [ Testing]

-"‘_"| .
[ssued by Emﬂ‘{tsm




*“F. | ELECTRONICS TEST & DEVELOPMENT CENTRE -

PUNE

Standardisation Testing & Quality Cerntification Directorate
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Test Report on
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| ReportNo: | OST-008(16-17) TDae [ 28/102016 [ Page |5 [of [15
Table-A
1.1 Performance Test
Parnmeter Symibal Vialue L mits
EUT D input
DL woliage Ve .k W
“DC carrent o a3 _.-*.
DU power P | BHET W
EUT AC output
AL voltage W R-phise-229 | V
Y-phase-236
B-phiase-245 I
AL corrent lgrm BE=14.00A A
[ ¥-12.74
B-5.3A
Active power | P B SkW W
| Reactive power | Qe 32EN Ar VAr
Viltnge wavelonn Attached refer paze no.
— |2 of 15
Current wiveform Altached refer page no. | -
4ol 15
Run-on time tn 288ms at 100% load ’ |
Stopping signal 55 Manual stopping
Test bood
Fesistive load current Ix R-phase- 1134 4 .Y
Wephnoa-13. 124
B-phass-13 424
Inductive [oad currem Iy Hophase-13,344 A
Vophase-13. 184
B-phise-13.394
Capacitive load current I R-phase-12 254 A
Yephase- 12 384
B-phase-13 304
AL wthliny ) power source
Litility active power F i 0AkWw Y
Utility reastive pawer P 0.1 KWAr VAr
Tlity curren| s R-13_34 A
al2.6M
| -14.8A g

;—r?f 7 {’l’-‘f Z

Approved by Head [Testing]
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UNE
Standardisation Testing & Quality Certification Directorate | guiar Inverter/PCU
Department of Electronics & Information Technology 3 Phase type
Ministry of Communication & Information Technology
Government of India
Agriculture College Campus, Shivajinagar
. PUNE - 411 (M5 : |

Report No: | OST-008(16-17) [ Date | 28/10/2016 Page |6 [of [15 |

Table-B

10.2 Voltage & Frequency 1rip Parameters{Utility based output trip setting)

Parameter | Standard Magnitude Trip time Ohservation

applicable “As per Gel As per standard | (seconds)

, standard (seconds) _

| Below [EC 61727 V<035* - (0.1 Refer Note-1

under Vnominal below

| voltage

Under IEC62116 & | 85% of normal | 196V 2 1 56ms

volage | IEC61727 | voltage _

Normal IEC 61727 |B5%=V =< 230V Continuous Complied

Urperation | 1 % . operation )

Over [EC62116 & |115%of 265V 2 90.67ms

voltage [EC 61727 | nominal

{ voltage

| Above IEC 61727 1O % =W ass 0,03 Refer Note-2

over <135 %% below

volage | .

(Over | [EC62116& | I.5Hzabove |522Hz | 129.3ms

frequency | [EC 61727 Mominal Refer Note-3
Frequency o below

Under [EC62116 & | 1.5 Hzbelow |48.1H= 168.0ms

frequency IEC 61727 | Nominal ‘ Refer Note-3
Frequency. belon

Note-1: EUT trips at 196 VAL hence below this voltage test could not be conducted,
Note-2: EUT trips at 265 VAL hence above this voltage test could not be conducted.
MNote-3: Due to limitation of facility test was conducted above 50 Hex+ 2 He,

o
Testgd by

_ #
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Fable-C
10.3 Run-on time i
Mo, | Reactive | Pace P Rumn on Actual Remarks *
PeuTa ioad iy PELT Ve
[ ofEUT | {saffin % al [ ot s} k) )
Fatingl R.1d]1]) namind| nominiall |
1 100 100 R a 28R} a4 102 1301 | TesAstil
; o | o 0 o a0 | 66 tor | 24 | Testsar
] !; 33 i+ o 152.6 I .30 0.98 2511 Tast Cat BL
8 100 100 ¥ = W3 | 46 113 201 | TestAaB
|
B 00 1oa - a 1387 | 85 117 2181 | TestAaB
B 100 1 ] +4 1853 £ 134 2164 : Test Aot ®
IE 100 108 o % 2433 0.3 103 2339 | TestAat® |
& 100 100 0 | 150.7 a8 105 3206 | TeskAatie
£ il i} 10 . +5 5 56,0 - o 5y 225.8 Test & at 1B
10 100 100 s e 1453 a4 054 R | TeAatE
11 L0 jdu s} ] L | Lt 3E Lm 241 Test &t B
12 BE &k a =5 : PR b.2 o] L Tasd B al B i
i3 =24} ol a L | 4173 B.2 a8y .J]]'.-I' Test Batld
1 5 @ | o 3 | a3 il L0 08| Tetsme |
15 &6 66 B 3 | 204.0 ik Lm 39 | TemBam
1b BE E= a (] I 304.0 Gd 1.63 23319 Tact B 3t 1B Tl
17 Bl | &6 o 1 LT 61 Lo 2285 | Tempatlg
1

wt W

Tested by Approved by Head |Testing] Issued by Head [CSC]
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Table-C
10.3 Run-on time
[
Ho. Raactivg PAC ey Aun on Actual Rarmarks
Peuta P | time PuT oo
EOFEUT [ mergiin % of % of s} i) i
raing) B 1dIL]h neEinad] noerivead]
18 &5 &k a 1 son | 54 L4 436 | TestBatin
19 &l &b a 3 S04 1 bR ] 104 416 Tk 0 at I8
1 &6 bR B 4 1] fi.3 103 i TestB atls
2 £ 66 o | 5 2667 62 103 1311 | TemCatid
23 1 3 o = 202.1 290 a8 p5e0 | Temcars |
1
23 33 11 a - 168 61 12E T 254.5 Test £ 3218
|
[ 24 1 13 0 3 nrg | 1% g8 | 1848 | TestCatis

5 33 33 ] = Z0B.0 N, 30 0.5 557 Teui Ll is
6 iz 13 i -1 a1 130 i 554 TesL C ayda
27 3 3 5] ] HE T 33 beln i 254.1 Test C 1B
2% 33 53 a 1 2543 530 100 5.1 Tesi C at B
b 33 L1 ] 3 3373 3.30 1.00 a1 Towt C at 18
4 EE] 33 a ] 2RE.0 130 1.01 2595 Test Car bd
i 33 EE] 1] 5 J800 130 102 25987 Test a1l

*  Prs: BUT cuRput porer,

b P Artse poser ow 3151 i Flpure L. Pasiiee mess power froe EUT fo otlity. Bominal i the 0 % Tost conction viiee,

et Rpactn power fiow Bt 31 0 Mguie 1, Pasitve means power fram EUT 1o atiing, Womaral iz the O % 1ew candition value
i i halsnce condition, B0 enbalance conditien

f;ﬁf:r/*f i &

Approved by Head [ Testing] Issued by T‘-Ia:.t:uai1 [CSC]
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Table-D
1004 Voltage and Frequency test
_ | R-Phise Y-Phase | B-Phase
Current (A) 14.6 13.6 13.5
_Load(100%) |
Voltage (VAC)) | 235 24 234
| Frequency (Hz) 50.47 047 50.47
Table-E
10.5 Harmonics and Waveform distortion
ODD Current harmonics EVEN Current harmonies
Order | Limit | Measurement (%) Order | Limit | Measurement (%)
(%) [R Y B (%) |R |Y B
| Phase | Phase | Phase Phase | Phase | Phase
(VW@ 20 17 o4 |aa  [<m (o0 [or o2 |
2 | Sth <4 |10 0.3 0.7 4th [ < 1% 00 |0l 02
ET <4 |12 1.1 0.3 fith [<1®% |04 | ol i
4 | Gth 4% |07 0.6 0,1 Sth = 1% 0.0 0.0 0.3
5 1l =2% |08 07 | 0.4 0th =05% | 0.0 0.0 0.2
6 |[13th |<2% |0l o 0.3 1 2ih [ <0.5% |00 0o 0.2
7 _[15h  [<2% |02 T (01 | W [ <0.5% |00 0.0 0.2
§ |17k 158 | 0.5 02 [0l |16 <03% |00 0.0 0.2
(9| I9ih L5, | 0.2 0.3 | ol 15th <h5% |00 1.0 02
10 [21a | cpsm |02 KX X th <05 % | 0.0 0.0 0.1
11 | 237d 5% |02 0.3 0.1 13 <05% |00 (0] 0.2
12 | 25th 6% | 0.5 0,1 i1 Mh | <0.5% |00 0.0 0.1
13 | 27h 6% |02 i 00 | 26th <0.5% |00 0.0 02
14 | 2%k 6% | 0.1 03 oo THih <t05% |00 60 |01
THEE “0.6% | 0.2 02 0.0 Ik <05% | 0.0 9.0 |02

G&lﬂf%‘% _,,-;/é;/ % fi/ Q@.ﬁ/

Tested by Approved by Head [Testing] Issued by Flead [CSC]




NP 2 4
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Page |10 |of [ 15

Run on time test: " change in active load, reactive lvad from nominal output
|1|n-|-|.-r

[ ...-,I -5 (100 % load)

5 {HHI %% load)

(. 0 (100 % load)

{1, +5 (100 % load) | 0,-3 (100 % load) |

| -5, +5 (100 % load)

C+5, {100 % load) =]

5,0 (100 % load) ]

ke !
--H“x B o
A Testo .j by Approved by Head [Testing lssued by Head fCSC]
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Run on time test: % change in active load, reactive load from nominal output
pOWer

-5, -5 (100 % load) | 0,0 (66 %) (100 % load)

00, -5 (66 %o load) I i, =4 {66 % load)

(1 =3 (f&hH % load) . =2 { &6 %o load)

(3] ]

(1, =1 (66 % load) i, +1 {66 %o load)

'-- F i 1 1
: S |~ A~
| ._.:r-d" - £ i __,r' x‘t:- N

ik '--__-1"._;“"& G"j" J_,J.r,-* i v il

S e TV "“‘-L Tested by Approved by Head |Testing| lzsued by Head JCSC]
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Hun on time test: % change in active load, reactive load from nominal output

power

[0, +2 (66 % loady 0, +3 (66 % load)

{0, 4 {66 % load) 0, +5 [ 66 % load)

[0, 0 (33 % load)

I
0, -4 {33 % load)

R T . g £ i | } %
o™ T M 'l'"‘"l".E il f § LB L E@I
Rl G L Li o ] i o f
o e : 5* A — F U L X

8 [ested by Approved by Head |Testing] Issued by Head [CSC)
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T,

Run on time test: % change in active load, reactive load from nominal nutpui
power

| A 31% load) (0, 42 (33 %% load)

0, +3 (33 % load) 4 (33 % load)

0, +5 (33 % load)

S e 1 A f L e QM’;
[ g '-'Hi“:_jﬂ‘ i L ,.r, \Q‘%#,
| ol if e i K > ! k
[ :- f ;o ! .*- . . 5
[ ¥ (% % | : [ ested by Approved by Head [ Testing] fetued by Head [CSC)
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10.1 EUT AC Output Waveform
| Voltage wave form

BIEEES e — —

R L e

10.9 Response (o utility recovery

| Over Voltage Recovery | Under Voltage Recovery

L 'h--n'rl AR WILE T
It i b S
- 1 o — - |
- | | it [ : s ~ — | Pt
-
i S e i i l'."ar\-u
. e S
S él i - ';
el oL
.-"' o
o “‘Egg@humuuw OF ISLANDING MEASU H.!'I'l'IF"'-T SET UP
" _.-."-. -2

W ek 4717 C\'@R

[ested by Approved by ]I-..-:ud [Testing] [ssued by Head [€SC]




IEEFI ELECTRONICS TEST & DEVELOPMENT CENTRE -
PLME
Standardisation Testing & Quality Certification
Directorate
Depariment of Electronics & Information Technoloay

Ministry of Communication & laformation Technology |
Government of India
| Agriculture College Campus, Shivajinagar

_PUNE-—411005 et e
Report No: | OST-008(16-17) | Date | 281072016 Page [ 15 [of | 15

1.0 : Photo of DIUIT:

Test Report on; ‘
Solar Inverter/PCU
I Phase tvpe

Photo of Selar Inverter/PCU 3 Phase type
(Refer Page-1 for Description and Identification of item)
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