H..LS-E National Institute of Solar Energy

(An Autoromodus Institution of MNRE, GO}
18 K.m Stone, Gurgaon-Faridabad Road Gwal Phari, gu_rgac:n (Haryana)-122003

File No:_H68 12017 - 1€ ICEE-'NISEXE‘ 25 I Dated: o9 [0 /1K

" pls. Eneclech UPS ot 179,
Q¢ nlo Eﬂ!ﬁil-l, £ hane &0 Csiholawesle.
b ‘9;:5,*: Fore - Hi208

Subject: 1ssue of Test Repon by National |nstitute of Salar Energy ('NISE'}

Cear Sir,

Flease refer to your letter No,/Order Form No O Dated 12/03 -!15"' In this
connection, | am directed ta encloss herewith the Test Report No . el JP0/7 - 18 /CSC IMNISE
Dated g I:ﬂ'iI ) In respect of your submitted samples in original, for ready reference
and recond.

2. Discrepancies, f any cbserved, in respect of any of the entnes contained m the above
fepon zhouid e brought 4] the notice of this office wil
hin 30 days from the date of issue of this letter, faliing which it will be presumed that
tha entnes tharain are In order and no further correspondence will be entertained
thereafter on this particular report

3 We wolld like 1o solicit your views and thereforg enclosing a Feedback Fom with a
request to be filed up by you and then send as scon as possible Your suggestions
arg vaiuable for us o make our further improvements and fake corrective action in
improving our quality of service

4. Further, You are also requested to collect your samples at your cost within 80 days
from the date of issue of this letter falling which NISE will dispose of the sample in bast
pussible manner and NISE will not be responsitle in any manner for this sample

Kindly acknowledge the receipt of this lattar along with anginal test rapant and onginal
Invoice.

Enck:
1 Tes! Repori-Tolal Fage 75'
2 Feedhack Form

Copy forwardad for Information to:
1 PA to Director General-NISE
2 Guard File
3 Office Copy
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Test Report Mo, 468/2017-18/CSC/NISE

National Institute of Solar Energy

(An autonomous Institute of Ministry of New & Renewable Energy)
Gurugram-Faridabad Rozd, Gwalpahari, Gurugram-122003
Ph. 0124-2579251 (CSC), Fax: 0124-2579207
Emall id: cse.nise.mnre@gmall.com

Test Report
| Service Request No, 44/1217
Requested By M/s Enertech UPS PVT. LTD.
(Name & Address of the organization) | Sr. No. 399/1-2, Bhare P.O. Ghotawade
Near Pirangut, Tal Mulshl, Dist- Pune -4 12115 =
Details of the test item _ - : '
a) Nomenclature Hybrid type inverter (Battery + PV + Grid import + Grid Export)
b} Capacity . | J0KVAS20 KW
- Manufactured By M!-"slllinerrgch Lps PVT, LTD.
d} Model / Type No. 20 kVAS20 KW/ 280 V |
e} Serial No. 1) 201709296 2) 201709298 |
1} Testing procedure Prototype submitted by the client .
gl Testing parameters ¥ inverter efficiency test - as per |EC 61683 Photovaltaic
systems —Power conditioners —Procedure for measuring
efficiency.”
¥ Grid parallel operation test - @ per CEl JEC B1727-
"Photovoltaic (PY) systems -Cha racteristics of the utility
interface.”
¥ Islanding test —as per |EC 52116 "Test procedure of isianding
prevention measures for utllity-interconnectod photovaltaic
inverters,”
- B ¥ __Environmental test as per IEC G0068-2 (1, 2. 14, 30}
Date of Submission of Samples . 12/03/2018 I
The condition of samples on recelpt Good N
| Date of Completion of Tests 25/05/2018
) B. Major eguipment USED - i
Equipment Used Mode| | Calibration Agency/Report Reference | Last calibration date
| Solat array simulator | ETSE00°25D PVE | CaiBratad s ERTLIN) 05/04/2018
Power Analyzpr WT 1800 Callbrated from ERTL{N] 09/04,/2018
Digital Oscilloscope, | DPO Calibrated from ERTLIN) 23/03/2018
L Tektronix TDS210 : - -
AC power source 61704 Caliprated from ERTL|N) 04/04/2018
Anti-islanding Testing | Actual RLC Load Calibrated from ERTLING 05/04/2018
Davice 60 KA
. o
Teste Eys".'.‘__ Authorized Signatory "?ﬁ{_:";’_f_.'__—-m"q
orie 74\

Date...... Date......




Test Report No. 468/2017-18/C5C/NISE

CQeemhcwmin M ; T2 Rso'

Tuﬂ Ilal:ult as per [EC-61683 fnr Hybrid mode gf‘crr detalls, please see Annexure |)
Temm;-ratum r‘nalntalned in the -Ia'anratur-.l

Output w;ﬂtage and frequen:_-,[
Input voltage

2TC

| 230 Y and S0Hz
| PV (292-397) VMP_battery 240

Efficiency at mimmum voltage (292 v]
DC input power-PV (%) | Efﬁ:imw (%6)
5

| Rated output efficiency [for dntant; please see Annexure | given below
__| Partial cutput efficiency [for detalls, please see Annexure | given below

Uncertainty (+ in %)

15 | 62.14 0.61
10 7851 (0,59

Partial output 25 87,71 0.43 !
| 50 90.53 0.35
—— b ;% 89.98 014
Ratedoutput [200 8832 @ 0.15

Efficlency at medium voltage (343 V)
L _ DCinput power-PV (%) Efficlency (%) i.lnter‘tainty {£in %)
5 53.40 0.75
A | 7460 0.65
Partial putput | 25 87.86 030
50 89,06 | 0.16
5 18995 0.16
Rated output 100 88.10 | 10.16
Efficiency at maximum mltage (397 v)

~ DCinput puwepl"lu' %) Efﬂ:vl!n:r {%j | Uncertainty (£ In %) %) _

|5 (4458 0.50 ——|
1o 75.02 0.51
Partlal output | 25 84,15 052
50 | 87.34 0.19
75 | 88.58 0.15
| Rated output 100 | 87.83 0.15

mvma'r “Efficiency Test Result as per |EC-6 1683 f-nrit:ndalunu mode :fnr details, please see Annexure || ]

Load % | System Efficiency (%) at pf 1. | Uncertainty [ In %)
5 73.34 0.77
10 B.07 0,19 ]
Partial output 25 |81 0.14
50 [ 92.74 0.14
|5 | 72 91.67 014
| Ratedoutput [ 100 92,24 1013
| Load % | System Efficiency (%) at pf 0.8 Uncertainty (£ in %)
g T
10 = —
Partial output | 23 H1.18 0.14 e
50 BD.05 0.17
75 9125 0.14
_Rated output | 100 90,96
Tﬁled By \IF Authorized Sig n.]m-r-.-
ﬂ.-
Date. Date....... t. B Wﬁﬂ‘
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Cl 6.2 Pass (for details, please see Annexure I'II}

| Islanding prevention measures for utility-interconnected photovoltaic ipjup:_*ters:' IEC 62116 \

Photovoeltaic (PV) systems —Characteristics of the utility interface {CE| IEC -61727) |
EI—I,-UL g,tﬁ,.d.?,i.li# ! Pass (for details please see annexure V) |

‘ Environmental test as per |EC 60068-2 [1_: 2, 14, 30)
Pass |

for details please see annexure VI

| Photographs of the sample ifor details, please see _ﬂnn@xum—‘-ﬁ'lr} |

NOTE:

1. This test report refers only to the particular items submitted for testing as per
specifications/requirements stipulated by the customer.

2, The results reparted in the Test Report are valid at the time of and under the stipulated conditions
of measuremants.,

3. The test report shall not be reproduced except in full unless written permission for the publication
of an approved abstract has been obtained from the Director, National Institute of Solar Energy.

4. The client is requested to collect the tested sample back within 30 days from the date of issue of

the report
o |._.-"'I'r'-_$ .
1;:"'31 if_,_..o—'-"_'_
7 q.
hﬂw i
Tested By Authorized Signatory
Date....... Date.......
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Test Report No. 468/2017-18/CSC/NISE

Duriifcins o, - T O - 2447

fnnexure = |

*Efficiency in Hybrid Mode = Output Power (Battery « Load + Grid Import/Export] / Salar Input
* (-] gign in AC Power: Power import from grid
*|+) sign In AC Power: Power export to grid

| Table 1: System efficiency as per [EC 61583 for Hybrid mode a1 maximum voitage (232 V)
. [sNo. |load % 5 10 25 50 75 100
1. | RMS Voltage 1 (V) 2538 | 232.16 | 23728 | 22927 | 22893 | 22827
2. | RMS Current 1 {1} 166 161 4.16 11.01 1901 24.15
3. | Active Power 1 (P) 19500 |247.00 | 87200 | 239300 | 3976.00 | 5022.00
4 | Reactive Power 1 (0Q)) 318.00 | 279.00 367.00 78900 | 1766.00 | 2272.00
5. | Apparent Power 1 (S} 373.00 | 373.00 4600 2525.00 | 4351.00 | 5512.00
6. | Power Factor 1 (PF) 0.52 0.66 052 0.35 0.91 0.51
7. | Frequency 1 {Hz} | 50.01 49.96 20.04 50.01 50.05 49.92
8. | RMS Voltage 2 (V) 22486 | 23152 | 22700 | 23050 | 23088 | 22835
9. | RMS Current 2 (1) 110 416 7.50 16,98 2485 3165 |
10, | Active Power 2 [P B4.00 8%2.00 1624.00 | 386400 | 5555, r.'rt:l 6660.00 |
11, | Reactive Power 2 () 23200 | 38600 | 50800 | 625.00 | 1230.00 | 2805.00 !
12. | Apparent Power 2 {5) 245,00 | 964,00 1701.00 | 391400 | S680.00 | 7227.00 |
13. | Power Factor 2 (PF) 034 093 .95 0.99 .98 0.92 1
14. | Frequency 2 [H) 50.01 4396 | 50.04 50.01 50.05 49.52
15. | RMS veltage 3 (V) 22428 | 232.66 226.35 23142 231.39 2762
16. | RMS Current 3 (1) 181 | 258 779 1243 20.30 3106
17. | Active Power 3 (F) 161,00 | 45100 | 168200 | 2697.00 |4074.00 | 6169.00
18. | Reactive Power3(Q) | 372.00 | 40000 |528.00 | 99600 | 234000 | 345500
19. | Apparent Power3(5) | 40500 |603.00 | 1763.00 |2875.00 | 4698.00 | 707100
20. | Power Factor 3 (PF) 040 075 0.85 0.94 0.E7 0.87
21. | Frequency 3 (Hz) 5001 [4996  [5005 |5000  [50.05 | 49.2
22. | Voltage THD 1 (%] o8 o9l 1.22 135 1.35 1.50
23. | Currant THD 1 {%) 39.65 | 52.09 20.14 1105  |9.20 8.79
24. | Voltage THD 2 (%) ICEERR TS Li7 138 1.47 1.68
25, | Current THD 2 (%) 6330 | 14.40 1848 976 7.05 5.89
26, | Voltage THD 3 (%) ‘124 11D 137 172 1.90 2.14
27. | Current THD 3 (%) 14241 (3054 | 1543 7.93 6.62 543 |
28. | PV voltage (V) | 29665 | 28227 | 29750 | 27845 | 28186 | 286.04 |
29.. | PV Current (1) 1350 |710 1670 | 35080 | 53.30 69.70
30. | Total Input PV Power (W) | 1030.00 | 2010.00 | 4580.00 | 9990,00 | 15020,00 | 19930.00
31 | BatteryVoltoge (v) | 27054 | 26550 | 27455 | 265.50 | 262.94 | 266.27
32. | Battery Current () 1220 | 000 :
33. | Input dc Power (W) | 58000 | 10.00
34, | Efficiency (%) | 62.14 | 7861
Tested E"».:'E-\""

Date.......
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Caribiwss i | 1 & SHaT

_*_rgp_riz System efficiency as per IEC 51533 for Hybrid mode at maximum voltage (343 V)
5No.  [load % | 5 | 10 25 50 75 100
35. | RMS Voltage 1 {V) | 22267 |22373 | 22352 | 22285 | 22336 | 223.40
36. | RMS Current 1 (1] 162 2.31 382 1028 | 17.84 2534
| 37 | Active Power 1 (P) 87.00 35700 | 709.00 | 223300 | 377500 |4988.00
38 | Reactive Power 1 {0l 34900 [37500 [476.00 [ 509.00 [ 1277.00 | 2679.00
| 39, | Apparent Power 1 {3) 36000 | 517.00 §54.00 2251.00 3985.00 | 5661.00
40. | Power Factor 1 [PF) 0.24 0.69 0.83 0.98 055 |08
41. Fraquen:l,' 1 |:Hz] 50.00 49,91 49.97 49.90 49,54 43.97
42. | RMS Voltage 2 (V) 22135 | 22395 22205 | 22299 22397 | 21331
43. | RMS Current 2 (i) 101 2.40 6.98 1468 22.89 32.04
44, | Active Power 2 (P) 17800 |433.00 | 149000 | 3213.00 |4873.00 | 6584.00
45. | Reactive Power 2 (Q) 20900 | 31600 | 430.00 £23.00 1594.00 | 3279.00
4. | Apparent Power 2 (5) 22300 | 53600 | 155000 | 3273.00 [ 512800 | 7355.00
47. | Power Factor 2 {PF) 0.35 0.81 0% | 098 0.95 080
| 48. | Frequency 2 (Hz)_ 50.00 | 49.30 49.97 43,90 49.54 49.96
49. | RMS Voltage 3 [V) 22080 |222.51 22149 22163 22271 | 22294
50. | RMS Current 3 (I} 237 | 3.87 3,05 15.96 23.90 31.96
1. [ Active Power 3 [P] 403, 0a TE_T{’_'EIU 1193600 | 3343.00 4?5#.09 6040.00
52, | Reactive Power 3 {Q) 297.00 | 392.00 517.00 l_l‘.'_E_I}_W 231100 | 3781.00
53, | Apparent Power 3 [} 501.00 | 861.00 2004.00 | 3537.00 | 5322.00 | 7126.00
54, | Power Factor 3 {F Fi 0.E0 0.89 057  D.94 0.90 0.85
55, | Frequency 3 (Hz| 49.99 49.50 a3.57 49,90 49.94 49.97
56. | Voltage THD 1 [%] 1.23 1.08 1 43 1.80 1.54 1.69
57, | Current THD 1 (%) 42863 [ a4 2253 1179 9,38 B.A7
58. | Violtage THD 2 (%) 1,33 1.12 151 1.70 1.79 1.90
59. | Current THD 2 (%) 88.12 | 25.05 19.55 1140 7.68 6.01
60. | Voltage THD 3 (%) 151|125 1.66 1.91 2.11 236
| 61. | Current THD 3 (%} 28.75 22.60 | 14.16 B.B3 633 5.76
| 62 | PV voltage (V) 37571 | 20881 | 31817 |31894 [32315 | 33523
{83, | PV Current (I 2.70 6.50 1510 | 31.20 46.50 59.60.
Total Input PV Power (W) | 1000.00 | 1980.00 | 482000 | 9970.00 | 15010.00 | 19980.00
65, | Battery ‘u'-ultage ["."!I 269.48 | 254.14 272.57¢ 256.40 2E7.28 | 36710
| 66, | Battery Current (1) 0,50 0.30 | 030 0.30 0.20 | 0.00
| 87, | Input dec Power (W) 140.00 | 8000 | 10000 9000 | 60.00 "10.00
68, | Efficiency (%) | 5340 | 7460 | 87.86 85.06 89.95 | 8810
o
W*LJ f’,w’*h
: Tested By Iszued EV
Date....... Date........
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Table 3: System efficiency as per IEC 61683 for Hybrid made at ma}umum voltage (387 vl
SNo. | load % 5 |10 25 50 75 100
§9. | AMS Voltage 1 (V) 72020 | 22144 | 22085 |221.48 | 22170 | 223.70
70. | RMS Current 1 (i} 206|313 5.78 | 1146 20.25 28.19
71| Active Pawer 1 (P} 5900 | 51000 | 124000 |2433.00 |4208.00 | 5689.00
71 | Reactive Power1(Q) | 45000 | 46800 1 31000 | 72400 | 156500 | 2722.00
73 | Apparent Power 1 |S] 45400 | 69200 | 127800 | 2539.00 | 4490.00 | 6306500
74, | Power Factor 1 (PF) 013 0.74 0.97 0.96 0.94 090
75, | Frequency 1 [Hz} 4993 | 49.288 49.84 49.87 49.50 49.92
76, | RMS Voitage 2 (V) 71879 | 22132 | 22256 22331 | 22407 | 226.89
77, | RMS Current 2 [1) 150 1176 6.68 1451 22.05 30.63
78, | Active Power 2 (P) 20100 | 242.00 | 1392.00 | 3181.00 | 462400 | 6249.00
79, | Reactive Power 2 (0} 26100 | 304.00 | 522.00 62200 | 1739.00 | 3040,00
B0. | Apparent Power 1 (5} 330.00 __EEQ.EEI 1487.00 | 324100 | 484100 5’549 00
81 | Power Factor 2 [PF) 061 0.62 0.94 098 | 094 0.90
82. | Frequency 2 (Hz) _ 4333 45.88 49.85 49.87 49.90 49.92
| 83, | RMS Voltage 3 (v} 21827 | 21940 | 23073 22227 | 22174 [ 224.34
84, | RMS Current 3 {1} 2.03 456 769 1841 | 2416 3184
g5. | Active Power 3 (P} 26000 | 856.00 | 1497.00 | 2889.00 444800 | 5709.00
BE. | Reactive Power 3(Q) | 35000 | 51800 | 799.00 | 1381, 00 | 2084.00 | 4330.00
| 87 | Apparent Power 3 |5) 44300 | 1001.00 | 1697.00 |320200 |5357.00 | 7165.00
88. | Power Factor 3 {PF] 0.55 0.86 0.88 0:30 0.83 0.80
| 89, Frequency 3 [Hz) 4952 | 49.88 4984 | 49.87 49.89 49.92
30, | voltage THD 1 (%] 134 1.32 | 1.48 1.64 E 175
91. | Current THD 1 (%) | 3657 | 30.70 10.43 5.51 8.67 7.02
| 92 | Valtage THD 2 {%) 148 1.46 1.56 175 1.92 1.96
93, | Current THD 2 (%] 5421 | 47.73 20.38 11.30 852 6.97
44, | Violtage THD 3 (%) 172 163 1.80 1.96 219 1232
95. | Current THD 3 (%) | 4207 | 19.87 16,08 9.15 | 6.79 5.94
96. | PV Voltage (V) 40413 (33427 | 38333 35589 | 38442 |37B 54
97. | PV Current {1} 2.40 5.90 12.90 2670 (3900 5330
9§, | Total Input PV Power (W) | 960.00 | 1870.00 | 4930.00 | 9610.00 14370.00 | 20150.00
99. | Battery Valtage (V] 26820 | 26642 | 26315 | 27086 | 268.13 | 26788
100.| Battery Current {1} | 1.20 0.50 0.10 0.40 0.10 0.20
| 101.] Input dc Power (W) 31000 | 13000 | 2000 110.00 | 20.00 50.00.
| 102.] Efficlency (%) 44.58 | 75.02 84.16 B7.34 88,58 87.83
Tested By
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Annexure =il

*Efficlency = Qutput Load / Input Power {Battery|

Table.1: Inverter Efficlency Test Standalone Mode Power Fm:mr =1 at battery vnﬂaga HD )
S.No. | Load % 5 |1 |25 50 [75 | 100
1. | AMS Voltage 1{V) 22533 | 226.08 | 22655 | 22663 | 226.02 | 225.07
2. | RMS Current 1 (i) 1.44 291 723 1444 2165 | 2875
| 3. | Active Power 1 (P} 324.29 | 656.77 | 1637.45 | 3272.76 | 489322 | 6470.13
4_ | Reactive Power 1 (Q) 124 1.21 | 112 1.41 3.16 5.66
5| Apparent Power 1 (5| 32429 | 65677 | 1637.45 | 3272.76 | 4893.22 | 6470.13
& | Power Factar 1 {PF) 1100 100 100|100 1.00 1.00
7. | Frequency 1 (H) /4996 4996 | 4996 | 49.96 4596 | 4996 |
| & | RMS Voitage 2 [V) 23233 | 23106 | 23125 23219 | 23256 | 23269
| 3. | RMS Current 2 {1} 1339|282 738|148 2229 2977
10. | Active Power 2 (P) 32355 | 65229 | 1706.62 | 3408.85 | 518402 | 6926.97
11, | Reactive Power 2 (Q) 1.44 1.40 0.87  [141 4.00 6.00
12. | Apparent Fower 2 (5] 132356 | 652.30 | 1706.62 | 3408.85 | 5184.02 | 592697 |
| 13, | Power Factor 2 (PF) | 1.00 | 1.00 11.80 L.00 1.00 1.00
14, | Frequency 2 (Hz) 4%.96 49.96 49.96 49.96 49.96 48.95
15. | RMS Voltage 3 (v} 23245 | 23266 (23377 (23418 | 23350 | 23288 |
16. | RMS Current 3 {1) 143 299 | 701 1434 2244 | 2996 |
17. | Active Power 3 [F) 34607 | 696,53 | 1638.61 | 335822 | 5230.85 | 6977.22
| 18.| Reactive Power 3 (Q) |305  [287 245 2,65 600|947
15. | Apparent Power 3 (5] 346.08 | 696,53 | 1638.61 | 335822 | 523985 |6977.23 |
20. | Pawer Factar 3 [PF) | 1.00 1.00 1.00 1.00 100 (100
21. | Frequency 3 (Hz) 49,96 49,96 49.96 49,96 4396 149.95
|22, Voltage THD 1 (%) 2.50 1.84 134 |2 2.30 2.32
23. | Current THD 1 (%) 2,50 184|133 | 209 2.29 2,31
24, | Valtage THD 2 (%) 782 183 124 1.97 2.13 2.10
25, | Current THD 2 {%) 283 184 123 |16 212|208
26. | Voltage THD 3 (%) (250 207 1.83 239 227 2.22
27, | current THD 3 (%) 251  |2.08 181|218 2.27 221
28. | Total ACoutput Power (W) | 9535 | 20056 | 49827 | 10039.8 | 153171 | 20374.3
29.[ Battery Voitage (V) | 74327 | 74355 | 24330 | 24299 | 24255 | 242.77
30. | Battery Current [I|| 5.50 10.00 12 70 Ad4.60 68.10 0100
31 | Input de Pawer (W) 1360|2440 5530
32. | Efficiency (%) 7334|8207 9013
\—
. ‘[:M“t‘ﬂ%
Tested By

Date.......
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ge: 240V
|.5:HE‘.— Load % :5.. . : H] ?5 100
| -1 RMS Voltage 1 (V] 225.04 225.53 224.15 22447
2, RMS Current 1 {I) 14.59 |3 22,33 28.4145
3. | Active Power 1 |P] 266270 | 1332.49 | 406637 | 507055
a, Reactive Power 1 (Q) 152173 [ 97228 | 291862 | 386671
5. | Apparent Power 1 (S) 328375 | 1649.50 | 500537 | 6376.67
6. | Power Factar 1 {PF) 0.81 0.8l 0.81 07952
7. | Freguency 1 [Hz) | 49.96 49.96 49,96 49,9559
8. RMS Voltage 2 (V) | 230.76 230,91 230,51 230.53
| 9. | RMS Current 2 (1] 14.84 7.36 12.83 | 29815
10, | Active Power 2 (P) 2696.76 1358.80 | 4191.02 | 5568.11
| 11, | Reactive Power 2 () 211161 | 102137 3182.09 | 4029.57
|12, | Apparent Power 2 (S) 342511 | 169986 | 5262.16 B873.23
X3, Power Factor 2 (PF] a.re 0.80 0.80 08101
14 | Frequency 2 (Hz) 45.95 49.96 | 4396 | 49959
15. | RMS Valtage 3 (V) 231.43 23229 | 23037 3117
16. | RMS Current 3 {1} 15,19 7.55 23.26 243.6108
| 17. | Active Power 3 (P] | 285313 | 141510 | 437214 | 545333
18. | Reactlve Power 3 {Q) | 2052.04 1034.35 309753 | 4137.38
19. | Apparent Power 3 (5] 351443 | 175282 535820 | 6BM5.2
20. | Power Factor 3 (PF) 0.81 081 0.82 | 0.7967
| 21, | Frequency 3 {Hzl 49,96 | a9.96 13.95 43.959
2. Voltage THD 1 (%) 292 | 2.36 2,90 2,925
23. | Current THD 1 (%] 228 1.94 2,32 2,304
| 24, | voltage THD 2 (%) 287 2.52 2.77 2.624
25 Current THD 2 (%) 2.26 231 2.21 2.029
26. | Voltage THD 3 (%)} | 3.06 2.66 2.95 3.001
27| Current THD 3 (%} 239 253 235 1.345
| 26 | Tatal ACoutputPower (VA) | 10223.29 | 510218 | 1562573 | 200954
29, | Battery Voltage (V) | 37.10 19,00 |5730 | 702
30. | Battery Current {1} 242.72 24235 241,54 252.08
31, | Input dc Power (W) 901000 | 4610.00 | 13840.00 | 17680
| 32, | Etficency (%) 91.18 | 89.05 91.25 30.96
%,,,-hﬁ'}‘"*
Tested By
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Annexure =l
[ Islanding prevention measures for utility-interconnected photovoltaic inverters: IEC 62116
No. E:Tuﬂ (%of Reactiveload Fac) (%ol  Quc ) (%of Fun on time [PEUT qut FDE  Momarks
: ratingl % of i, ] nominal)  {ms) W) Phase & (04 Phase Bk Phase C |
1| 100 100 a o 290 20 | 1014 | 1006 | 1010 | 397 [Test AatBL®
2 BE 66 a 0 291 | 66 | 1.002 | 1.006 | 1.006 | 343 | TestBatBlL
3| 33 33 0 0 300 | 138 | 1003 | 1.001 | 1008 | 292 | TestCatBL
4 | 100 100 -5 5 306 20 | 1002 | 1.104 | 1.180 | 397 | TestAat|B
5 | 100 100 | 5 o 260 20 | 1206 | 1.114 | 1.118 | 397 |TestAatiB®
6 100 100 =5 45 266 mn 1.223 1.118 1,190 | 397 | TestAatiB
7 | 100 100 ] -5 245 20 | 1032 | 1001 | 0991 | 397 | TestAatiB
8| 100 100 a +5 282 20 | 0997 | 0956 | 0.547 | 397 | Test AatiB
9| 100 100 +5 -5 | 290 20 | 1.092 | 1.058 | 1042 | 397 | TestAatim
10| 100 100 +5 0 272 | 20 | 1076 | 1.034 | 1020 | 397 | TestAatiB
11 : 100 100 35 +5 258 20 | 1046 1,007 | 0990 397 | TestAatlB |
12| 66 6 0 -5 279 | 13.8 | 1.145 | 1,017 | 1.192 | 343 | TestBatiB
13| 66 | 66 o -4 293 138 | 1168 | 1107 | 1.203 | 343 | TestBatis
14| 86 | 66 b -3 283 13.8 | 1.144 | 1093 | 1.207 | 343 | TestBatig
(15| &8 66 0 -3 268 138 | 1140 | 1.072 | 1,168 | 343 | TestBariB
16| 66 66 g | =X 271 138 | 1128 | 1082 | 1191 | 343 TestBatiB
17| &6 13 0 1 290 | 138 | 1110 | 1072 | 1156 | 348 | TestBatlB
18 66 EE 0 - 252 138 | 1108 | 1.077 | 1.196 | 343 | TestBatid
19| 66 | 66 0 3 286 | 138 | 1103 | 1.062 | 1.142 | 343 | TestBatlB
20 66 | &6 0 4 292 | 138 | 1137 | 1051 | 1.154 | 343 | TestBatiB
(21| &6 66 0 5 261 138 | 1119 | 1051 | 1.149 | 343 | TestBatl®
22| 13 33 ) -5 200 66 | 1128 | 1123 | 1234 | 192 | TestCatid
23| 33 13 0 = 273 66 | 1123 | 1134 | 1204 | 292 | TestCatld
24| 33 33 0 =3 291 66 | 1127 | 1.130 | 1.208 | 292 | TestCatid |
(75| a2 33 0 =2 260 66 | L121 | 1105 | 1.217 | 292 | TetCati
26| a3 33 0 -1 167 6.6 | 1.136 | 1.109 | 1.225 | 292 | TestCati@
27| 33 33 o ) 300 66 | 1121 | 1113 | 1.194 | 292 | TestCatip
28| 33 33 g 2 270 6.6 | 1.114 | 1.120 | 1.193 | 292 | TestCati@
29| 33 a3 a 3 260 66 | 1.107 | 1.109 | 1.1656 | 292 | TestCatiB
0| 33 33 0 4 272 | 66 | 1099 | 1300 | 1182 | 292 | TestCatle
| 33 33 D 5 251 | 66 | 1.107 | 1092 | 1180 | 292 | TestCatiB |

"BL: Balance Condition
*IL: Imbalance Candition

Tested By
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Annexire — |4

tht?'fultalc [Ifl'f_l systems —Characteristics of the utlli'Ljr interface {CE! IEC -61727) -
' Remark
DC injection - Ok
| | The PV system shall not injact DCourrent greater than 1% of the rated
invertar_outpul turrent, Inte the utiiity AC interface under any aparating cendition |
Harmonics and waveform distortion
[Total harmonic current distortion shall S@ lass than 5 % at rated inverier output Each
harmonic shall be fimited 1o 1he parcentages [iIsiad In Tabia 1.
Even harmanics in these ranges shall ba less than 25 % of the iower add harmeonic limits ligtad 1
Table 1 — Current distortion limits
| Cdd harmonica Distortion Hmit | Max Measured | Max Megsured | Max Moasured
Value By Valua 3 Valuo 93
 3rd through 9% | Lessthand.0% |2055% @5 |170%@5" | 1.78% @ 5"
| 11th through 15t | Lessthan 2.0% | 0.359 %@" | 09%@ U™ |044% & 1™
| 17th through 21" | lessthan1.5% | 0.04 % @17 003 % @17 0.01% @17" Ok
23rd through 33™ | Lessthan 0.6 % | 0.005% @31° | 0.000% @31™ | 0.08 % @31v
| Even harmonice Distortion | Max Messured | Max Messurod Hﬂ"ﬁu-um
limit  Walus Valus P2 Vaiue P3
i _

2rd through 8" | Lessthan10% [0.141%©2° | 01oa%@2* | 0122%@ 30
L0th through 32" | lessthan0.5% 0017 %@ 12" | 0016 %@ 12" | 0052% @ 177

' Power factor

{The PV syatem shall have a lagging pewer faciar greater than 0. 8 when the output ie greatar Qe
than 50 % of the rated inverter output power. |

Overlunder voltage

Table 2 - Response to abnormal voltages

[’u‘mum fai p;f.nt of utllity connaction) | Maximum trip time* Meagured Valug

I_UF D-E 1l'lh1r.||l'-l| 'I:I']'. -5 il ?-E ms at_ I:E.D 1) O

0% sV <85% 205 [ 290 msat160V

B85% =sV<110% Cantinuous operation | (190 <V < 273)

| 110 %<V <135 % 205 1znms_g:1ﬂw

| 135% =V 0.05 5 Mot tested
Overfunder frequancy Range
[Whan the utility frequency is putside the ramge of 21 Hz, the system shall ceasa to BnBrgize e v
tha utility line within 0, 2 5. Tha purpose af the aliowed range and time delay |s io aflow (47 - 53
continued operation for shori-term disturbances and te avoid excossive nuisance iripping In

waak-utility system conditions |

Isianding protection Bag
I The PV syslem muat cease to energize the utility line within 2 s of loss of LLifity AnAssure-H|
5.4 Response to utility recovery

Foilowing an out-of-range uliiity condibion that has caused the photovoltaic system to cease | 240 seconds
energizing, ihe photovoltaic system shall not enargize the utllily line for 20 $ to 5 min after the
| utility service voltage and frequency have recovered to within the specified ranges.

Tested ﬂ.ﬂ"h—
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Annexure-Yl
Environmental teﬂlnl_g-;LEi; 60068-2-2 Dry heat test
Requirement + Test | Result/Remarks
| Dry Heat Test | Pass
Pre- r.iheck axamination I:ref-n.ra enwnnmzntal mndttmning Pass
Fh-gslcnl dﬁmiges | No ph-psu::a} damiﬂes observed Pass
EUT working condition - AC Voltage 1/2/3 (V) 225.06/ 232.68/ 23292 V Pass
| Total active Power (p}- 20387.2 Watr
| Freguency; 43.9 Hz
| Total DC Power - 22090 Watt
DRY HEAT TEST SPECIFICATION
55- c i B ke i B B r —
# E\\\
—/ ' N
25 C i i
- - -
! 16 Hours
121 _ EUT operating condition Powered On
122 | Test temperature +55°C
1.2.3 | One cycle duration 16 hours
124 MNo. of eycles 1cycle _
13 Post check: examination after enwmnmerrta-l cenditioning Pass
1.3.1 Physical damages h.ln physical damages observed Pass
13.2 EUT working condition .ﬁ.'l: Voltage 1/2/3 (V])- .Hﬂ;" 225,08 f 2327V Pass
Total active Power (p}- 20388.62 Watt
Freguency: 49.9 Hi ”
Total OC Power - 22090 Watt :
i
Tested B
Loel-
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Environmental testing as |EC 50068-2-1 cold Test

sr. No | Requirement + Test _ﬂ_e_-auttfﬂemarii:
| 2 | Cold Test Pass
COLD TEST SPECIFICATION

25°C | ?
X b

% i 2 Hours
e T e LT T LTS \...
y
1 ] . I =
21 | EUT operating condition Powered On
212 | Test temperature -10°E
 2.1.3 One cycle duration 2 hours
214 No.ofcycles aeyee
2.2 Past check: examination after environmental canditioning Pass
221 Physical damages No physical damages observed Pass
221 | EUT working condition AC Voltage 1/2/3 (V)- 225.08/ 232.7/232.89 ¥ Pass
Total active Power {p)- 20384.93\Watt
Frequency: 45,9 Mz
Total DC Power - 22100 Watt
I

Tested E?'l.g!:ll"—'
Diate......,
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Environmental testing as IEC 60068-2-30 Damp Heat Cyclic Test

Requirement + Test | Result/Remarks

| Damp Heat Cyciic Test Pass

DAMP HEAT CYCLIC TEST SPECIFICATION

Date.......

E ]
93 +3 RH
; |
i !
55 C £ !
12 Hours H
25-C / 12 Hours
w
31 EUT operating condition | Powered On
3.1.1 Ramp-up / -down time 3 hours
312 Qne cycle duration _| 12 hours = 12 hours
313 No. of cycles | Two-cycle —
3.14 Totaf test duration 48 hours
3.1 Post check: examination after enviconmental cenditioning Pass
.21 Physical damages Mo physical damages cbserved Pass
{322 EUT warking condition AC Voltage 1/2/3 (V)- 225.07/ 23265/ 23288V | Pass
Total active Power {p)- 20372.71 Watt
Freqeency: 49,9 Hi
Total OC Power - 22070 Watt
Ir..r‘
Tested By 1._;1'&_:'"""} /
Yot
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En"i'lrllnn'rllnui unln; as IEC 53-1-14 Ehmnn of Tamptrmn-a Test

anuinm‘lt + Test

Fl:uult.l’ Hemarl-:s—

......

Ch ang:r_:_urTEmpemturt Tp_s.t_

Pass

- L f S

CHANGE OF TEMPERATURE TEST SPECIFICATION

e m——— --______-r.

PR S W W T

Date..,

1 Hour 1 Hour :
L I
| 4.1 | EUT operating condition | Powered | Powered On =
411 Test Temperature Upper : + 55°C
Lower:-10°C
4.1.2 The rate af change of 1*C/min
temperature
413 Dwell Time 1 Hr, at esch temperature
4.1.4 Mo, of c',n;les. Flve cycle ol
4.2 Post check: examination after environmental mnmtmnmg _____ Pass. |
421 Ph-,rs;r.al damages Na physical damages ::-I:l!erum:l Paze
4.2.2 EUT working condition AC Voltage 1/2/3 [V} 225. 07/ 232.69/ 232.49V | Pass
Total active Power I:p-} 2037773 Want
frequancy; 49,9 Hz
Total DC Power - 22060 Watt
Test;d By 'U L—' 5 ?gé
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Cariimewsn Fo. T G- Wea@T

Mornexure-yil

Visual inspection of product

a. Frontview [photograph) b. Back view  [photograph)

¢, Sideview [photographj

Tested B ' = |asued By ‘{I'i 3
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