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Abstrak

Jumlah ketersediaan sumber energi listrik semakin lama semakin menipis sebab sumber
energi konvensional seperti bahan bakar minyak semakin menurun seiring dengan waktu.
Dengan mencari sumber-sumber alternatif, keterbatasan ini dapat diatasi, salah satunya
dengan memanfaatkan Pembangkit Listrik Tenaga Surya (PLTS). Penelitian ini bertujuan
untuk menganalisa efisiensi kinerja Grid Tie Inverter pada sistem PLTS On Grid. Metode
kerja dari PLTS On Grid pada umumnya hampir sama.dengan PLTS lainnya, yaitu
dengan cara mengkonversi energi _dari sinar matahari .menjadi energi listrik
menggunakan solar sel dan mengubah alirah listrik yang dihasilkan dari'satu arah (DC)
menjadi bolak-balik (AC)~menggunakan inverter. Pengujian efisiensininivdilakukan
selama tiga hari mulai  dari pukul 08.00 — 16.00 WIB. Nilai persentase efisiensi ini
adalah nilai yang menunjukan perbandingan antara daya output dan input, dimana daya
input inverter adalah daya DC dan outputnya adalah daya AC. Dari hasil penelitian.ini
diketahui nilai efisiensi terbesar inverter selama pengujian adalah 99% sedangkan nilai
terkecilnya adalah 79%. Nilai efisiensi yang fluktuatif diakibatkan karena cuaca yang
panas sehingga menyebabkan kipas dalam inverter harus bekerja keras.

Kata kunci: Efisiensi Grid Tie Inverter, Grid Tie Inverter, PLTS On Grid.
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Abstract

The number of available sources of electrical energy is getting less and less because
conventional energy sources such as fuel oil are decreasing over time. By looking for
alternative sources, this limitation can be overcome, one of which is by utilizing Solar
Power Plants (PLTS). This study aims to analyze the efficiency of the Grid Tie Inverter
performance on the On Grid Solar Power System.The'working method of On Grid Solar
Power Plants is generally almost same as.other.Solar Power Plants, by converting energi
from sunlight to electrical energi using.solar cells and changing the flow of electricity
generated from direct current (DC) to alternating current using inverter.This efficiency
test was carried out for three.days, starting from 08AM until 4PM Western:indonesian
Time (WIB). This percentage efficiency is a value that shows the ratio between the.output
and input power, where the input power of the inverter is DC power and the output'is a
AC power. From'the results of this study, it is known that the highest efficiesy values, of
the grid tie inverter during the test is 99%, while the lowest values is 79%. Fluctuating
efficiency values caused by hot weather, causing the fan in the grid tie inverter work too
hard.

Keywords: Efficiency of Grid Tie Inverter, Grid Tie Inverter, On Grid Solar Power
System.
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PENDAHULUAN

1.1. Latar Belakang

Solar cell adalah alat yang dapat mengubah energi cahaya matahari
menjadi energi listrik. Energi ini merupakan energi.alternatif terbarukan dan tidak
perlu memerlukan bahan bakar seperti minyak bumi, gas.alam, serta bahan kimia
yang dapat habis ketersediaannya bila dipakai secara terus menerus..Oleh karena
itu, berkat terciptanya suatu teknologi yang dapat mengubah cahaya. matahari
menjadi energi listik yaitu solar_cell atau panel surya, banyak dari teknelogi
tersebut telah diterapkan pada instalasi domestik maupun. non domestik (Kho,
2017).

Inverter merupakan komponen.yang sangat penting dalam sebuah.instalasi
sistem PLTS On Grid karena fungsi dari.komponen tersebut merubah arus searah
(DC) menjadi arus bolak balik (AC). Inverter dibangun dari berbagai macam
komponen untuk menunjang operasinya, sehingga inverter adalah komponen yang
paing kompleks di dalam sistem PLTS on grid (Nathawibawa, Kumara, &
Ariastina, 2017).

Dalam proses perancangan sistem PLTS on grid guna memenuhi
kebutuhan pendopo gedung D Politeknik Negeri-Jakarta, grid tie Inverter yang
akan digunakan memiliki kapasitas.sebesar 600Watt. Maka dari itu, penulis ingin
membuat tugas akhir yang berjudul "Kinerja Solar Inverter Pada Panel Surya On
Grid".

1.2. Perumusan Masalah

Adapun pada penelitian kali ini akan ditinjau terkait efisiensi kinerja grid

tie inverter pada sistem PLTS on'grid pada pendopo.gedung D Politeknik Negeri

Jakarta.

Politeknik Negeri Jakarta
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1.3. Tujuan

Tujuan dalam penulisan tugas akhir ini adalah menmperoleh nilai efisiensi
grid tie inverter pada sistem PLTS on grid dengan menggunakan data hasil
pengukuran dan pengujian. PLTS on grid tersebut dibangun pada pendopo gedung

i
Q
=
2]

™
Q

D Politeknik Negeri Jakarta guna memenuhi kebutuhan listrik pendopo tersebut
dan untuk memenuhi syarat kelulusan

1.4. Luaran

1. Pembangkit Listrik aga Surya Konfigurasi On Grid Pada.Pendopo
Gedung D P ik Negeri Jakarta.
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5.1. Kesimpulan
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Setelah melakukan pengujian dan penelitan mengenai nilai efisiensi grid
tie inverter pada sistem PLTS on grid“yang dibangun pada pendopo gedung D
Politeknik Negeri Jakarta, maka dapat disimpulkan bahwa:
1. Nilai persentase-efisiensi adalah nilai yang menunjukan perbandingan
antara daya output dan input, dimana daya input inverter adalah daya'DC
dan outputnya adalah.daya AC.
2. Daya output pada grid tie inverter relative lebih kecil dari daya input nya
dikarenakan factor rugi rugi di grid tie inverter sehingga diperoleh nilai
efisiensi grid tie inverter rata rata sebesar 90% dimana nilai tersebut masih
menunjukan dimana kondisi grid tie inverter masih cukup bagus.
3. Faktor yang menyebabkan penurunan _nilai efisiensi grid tie inverter
adalah karena suhu dalam panel box yang panas sehingga kipas yang ada
di dalam grid tie inverter bekerja keras-agar suhu grid tie inverter stabil.
4. Faktor lain yang menyebabkan penurunan nilai efisiensi grid tie inverter
adalah karena terjadinya penurunan tegangan: jala jala PLN dibawah
tegangan nominal.
5.2. Saran

Dari kekurangan yang ada dan jika pembaca ingin'mengembangkan tugas
akhir ini, maka hal yang diharapkan kedepannya adalah menambahkan exhaust
fan pada panel box'agar suhu dalam panel box tidak terlalu panas dan kipas dalam
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inverter tidak bekerja terus.menerus.
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:eydid yeH

29 |a}nspu g0 | 3 a5 147|289 | % | 547 | ssoersi8e loasemn P08 | 027 | 045 237 437 | 394
30 000 | 2 |53 168 |27 | s | hbolaaosl | 15250 | 15520 |0AB] 027 | 045 256 519 | 40.8
31 020 | 5 | 65| 201 | 270 . 96.81 | 9670 | 12200 | 15601 | 019|085 | 054 343 538 | 4.1
32 040 | o |66 26| 5 | 94 | 6765 | 6750 | 15200 | 16830 | 025 | 088N, 04 371 581 | 415
33 w000 | 5 | 78 |pa2 | 2O S e TR e e 025 | o4 ) ass 365 508 | 46
34 R E .11 | BTAaAN 106 299 | 30
35 eI ey IV E O AR 172 429 | 403
36 1100 | s | 200l 6 | 2231107 5 ohonoommaato | 15040 ||| dspaa| 0 | 043 | 077 131 318 | 343
37 PR ™ ! )% VEIREvE e 584 | 39.3
38 uaw | 2 A 2R e Tl B W e 09 ¥i 375 | 33.9
39 R N ~ = = ) A ™. naanZRk 'l 350 | 3456
40 20 | 2| 50 | 200 e | 6| 2oako Dhusoodhl 2ratom O62 | 045 | 107 174 407 | 393
41 240 | 6 |14l 8 |22 7 Lo | 6 olisos.| 1oleo | Dmsm O | 046 | 1 76 219 | 32
29. 203 | &7 | 0L 08 | 046 | 126 185
42 13:00 | 5 | 35108 2 | 6 | 254672550 | 157.00 | 160111 344 | 363
4 520 | 2 |25 | Van| 220 6 | 8 |4ess | easo | ssoutlimusnau 053 | 040 Jf A0 115 326 | 348
44 13:40 24?' 6.7 | 208 222 067 023 5550 | 5550 | 161.00 | 171.83 | 08 | 048 | 133 361 549 | 427
45 14:00 | 29. | 6.2 | 180 | 224 0.700.0.2 | 44.93 | -44.80 | 41527 | 16046 | 086 |/ 05 | 136 265 502 | 411
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*yejesew njens uenefui} neje yny uesijnuad ‘ueiode] uesinuad ‘Yejw| eA1ey uesiinuad ‘ uepij@uad ‘ueyipipuad uebunuaday] ynjun eAuey uediynbuad e
: Jaquins ueyingakuaw uep ue)ywnjuedusw eduey jui sijn} eA1ey yninjas neje ueibeqas diynbuaw buesejiqg |

:eydid yeH

3 2 [ 8
46 w20 | 5 | 7 1205|285 | % | 7004 Eiaonte000 | 16200 Wal87 | 05 | 138 295 531 | 45.2
47 140 | 2 |61 | 185 | 25 | A sl @8hr | 3800 | 16560 | 17123 | OBBN052 | 14 237 474 | 403
48 1500 | 1 |54 162422541 | 5 | 2055 | 2050 | 15770 | 16058 | 089 | 055, 144 202 438 | 432
49 520 | 2 | 26 | [l aimsatmsalmnonmssonmsszontmerzsm ° | 5™\ 139 311 | 39
50 sa0 | 7 |7 TN | 2 @ | 057 |\ 105 352 | 49.3
51 A IE - Y VK IR 595 216 | 321
52 620 | 2 Lol B | 2HEA A A i B W NP | Lo 513 137 | 319
53 1600 | 3 |odlls | 2B AN e S ee i b o 1L (g | 108 | 058 | 168 §3-° 100 | 315
54 o0 | s | ol |2 E- N T W - N i 1 3 o7 | 312
55 820 | %3 | 3al|ldo | 2201 dnl ot 6 lllos 0| 18z 3000 338k, MOROmOR? | 043 ; & 315 | 319
56 840 | 31 | 41| ipg | 220 Oég 293'6 201,80 |\ 155,60, | 33igs, [ [0lge027 | 045 . 437 | 388
57 | Beban | ¥ | s |53l 165 | 20 Tl 6 | 5 tostdo | dazo Mmoszo [peier027 | o0ss 269 519 | 40.2
58 42,%W 920 | % |65 lao0 | 2106 | 2 | 6o [ozssoihiso Ollmessce poie”] 035 | o8 817 538 | 40.5
s | | w0 | "W Ny AR/ 357 581 | 40.9
60 1000 | 5 | 74 155022 | 5 | 5 | 2 | 10550 | 15480 | 24006 | 025 | 04|06 394 598 | 45.4
61 1020 | 5 | 75 | o35 | 222050l | 5 | 10830 | 15420 | 25052 | 026 04| o7 372 299 | 385
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eyieyer 1abap yiuyaiijod uizi eduey
undede ynjuaq wejep 1ui sijn} efiey yninjas neje ueibeqas yeAueqiadwaw uep uejwnwnbusw buese|iqg 'z
eyieyjer 3B Myiuyaiijod 1efem Buek uebunuadayy ueyibniaw yepn uednnbuad °'q

*yejesew njens uenefui} neje yny uesijnuad ‘ueiode] uesinuad ‘Yejw| eA1ey uesiinuad ‘ uepij@uad ‘ueyipipuad uebunuaday] ynjun eAuey uediynbuad e
: Jaquins ueyingakuaw uep ue)ywnjuedusw eduey jui sijn} eA1ey yninjas neje ueibeqas diynbuaw buesejiqg |

:eydid yeH

62 1040 | “5" 55| 5 |29 5 |9 |77 | sogzoders8toclaneme 1027 | 043 | 07 127 429 | 397
63 11:00 | 20 | 5| |20 | 7 |00 | ZO B 50 r0 | aspao | 038 043 | 077 106 318 | 337
64 1120 | 5" | gy | pag | 22208 Oé7 19& ° | 10000 | 15140 | 2aagy | 038|044 | os2 401 584 | 387
65 1140 | 7 55| 108287028 | 0 | 7 | a0 | 17600 | aenze | 049 | OM4N 0o 154 375 | 33.3
66 1200 | 5 | o | pap | 2BES TGS RS0 AR MR 052 | o045 Yy loos 393 350 | 34

67 1220 | % |55 | 7 | 200 S N0S Tt | dima | 150 | assse | Cigmess | o7 142 407 | 38.7
68 1240 | 30 |, | 5, | 208 5> PSR o0 | arme0 | azocs | 0S4 [04 | 111 100 219 | 314
69 1300 | % | 5o Moo | 20056 10 el 18 seled0at0 | 15860 || Stbsot O7° | 046 | 126 165 344 | 357
70 1320 | 5 | 4|55 | 210005100 mls 2amirsinno | teush [hsohgs, [nose | 046 | 13 % 326 | 342
71 1340 | %5 | 74310 | 290521 gy l6 | 20550 1b150h Bhpos OO | 048y 133 FY 540 | 42.1
72 1400 | 5 | o3| | 20 B R 6000 | t6hso [sor.of W] 086 | 05 | 137 [ 502 | 40.5
73 1420 | %7 | 6ol s | 220 el n | 8o | 2810 [huos 20h, 20450m| OF7 | 051 | 138 160 531 | 44.6
74 1440 | %5 |62 185 | 2200 5 | 2 | 0olasesh| 160 | Mbom °F° | 052 | L4 250 474 | 39.7
75 1500 | 2 | 5o ligs [ 22006 |5 | Bedhaszo [Miso 1o | Sbasoml 00| 055 | a4 1 438 | 426
76 1520 | 30 | 1 | gt | 29550108 PR o0 | seasolllammsom 00 | 057 ff Hee Ho 311 | 384
77 15:40 29? |22 655 N 1é9 Oig 373 ° 378.80 | 17370 | 41839 | 0% | 087 | 156 124 352 | 487
78 16:00 | 29. | 05 | 14. | 224, 081},0.4 | 90.97 | 90.80 | 161.60 | 186.04 | 1.01 1057 | 1.58 37.3 216 31.5
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:eydid yeH
ey el 1aba Yiuyaijod Hijiw eydid YeH O

8 7 3 9
26. 15. 0.5
79 16:20 5 0.6 6 226 | 0.8 3 95,91 95.80 152.80 180.63 Q8 0.57 1.65 49.4 137 31.3
27. 15. 1.8 | 0.9+ 379.5
80 16:40 1 " o5 | 1 |22 5 3 0 378.00 | 14530 | 407.19 | -09,[4058 1.69 355 109 30.9
1.8 09 | 390.7
81 17:00 35 0 0 ph” 6 4 1 390.00 | 135.90 414.33 1.16 B 1.74 13 97 30.6
Pengambilan data hari kedua
Active | Active
Power | Power | Reactive | Apparant Contract | Intensitas .
No. | Beban \(/\\;3:( é;’ \(/\E/);: 223 K/E\);; \(/O)C 223 PE| (W) (W) Power nger Ilrjnar;c;r %(;;/%r active (Lux x (VT/Z?,[';S]IZ)
hasil hasil (VAR) (VA) energi 100)
hitung | ukur
1 8:20 |31.2| 59| 182 | 224 |#0.7:| 0.3.| 40.20 | -41.00 142.2 148.89 1.17 0.59 1.76 460 626
2 8:40 304 | 6.2 | 194 | 224 |<0.7 | 0.4 | 53.13 -53.00 137 147.58 181 0.59 1.77 515 721
3 9:00 3141 69 | 217 | 225 | 0.7_| 0.7 | 106.87 | -106.00 121.1 161.93 1.18 0.61 179 471 672
4 9:20 |313| 75| 235 | 224 |70.8 | 0.7+(-121.73 | -121.30 102.8 172.18 1.19 0.61 1.8 607 759
5 9:40 31142 | 132|223 | 0.6 | 0.3 33.33 -33.30 120.5 125.77 1.2 0.64 1.84 234 441
6 10:00 | 314 | 52 | 162 | 225 | 05 | 0.7 8241 -82.20 88.9 121.73 121 0.65 1.87 302 510
7 Beban 10:20 [ 309 | 6.6 | 205 | 226 [ 0.7.|1 0.8 | 117.01 | -117.10 197 152.55 1.21 0.68 1.9 391 621
8 80W, 10:40 | 308 | 7.0 | 222 | 226 | 0.8.1 0.7 | 129.12 | -129.10 132.6 185.26 1.22 0.73 1.95 488 693
9 2 11:00 | 314 |87 | 275 | 224 | 0.9 | 0.3 | 60.84 -68.00 182.3 192.54 1.22 0.76 1.98 525 738
10 | lampu | 11:20 [ 308 | 6.8 | 213 | 225 | 0.7 | 0.7 | 113.94.] -101.70 | 182.9 167.55 1.24 | 0.79 2.03 430 644
11 11:40 | 313 | 6.7 | 213 | 226 | 0.7 | 0.6 | 92.07 -19.10 134.5 163.24 1.24 0.83 2.07 415 601
12 12:00 |31.1] 7.1 | 223|228 | 0.8 |04 | 6423 | -64.50 160.7 173.13 1.24 0.86 2.1 426 628
13 12:20 | 30.2 | 6.9 | 214 | 229 | 0.7 | 0.8 | 120.03 | -119.90 105.4 159.82 1.25 0.88 2.14 425 620
14 12:40 | 306 | 8.1| 250 | 226 | 0.8°| 0.5 | 93.63 -94.00 812 183.59 1.29 0.9 2.19 515 725
15 13:00 [ 313 | 711222228 |08 |06 | 111.33 | -111.00 130 171.54 1.29 0.93 2.22 416 619
16 13:20 [ 311 | 7 | 214 %2231 0.8 | 0.6 | 103.60 | -105.90 133.6 167.10 1.3 0.95 0.25 402 695
51

Politeknik Negeri Jakarta



eyeyer Laba NiwjM|od yijiw exdid yeH S
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eyieyjer 3B Myiuyaiijod 1efem Buek uebunuadayy ueyibniaw yepn uednnbuad °'q

*yejesew njens uenefui} neje yny uesijnuad ‘ueiode] uesinuad ‘Yejw| eA1ey uesiinuad ‘ uepij@uad ‘ueyipipuad uebunuaday] ynjun eAuey uediynbuad e
: Jaquins ueyingakuaw uep ue)ywnjuedusw eduey jui sijn} eA1ey yninjas neje ueibeqas diynbuaw buesejiqg |

:eydid yeH

17 13:40 | 309 | 6.1 | 184 | 226 | 0.7 | 05| 71.88 | -71.60 | 132.d 151.65 1.31 | 0.98 2.3 311 567
18 14:00 | 30.5 |53 | 163 | 225 | 0.6 | 0.3 | 4152 | -4150 | 1359 142.68 132 | 101 2.33 275 421
19 14:20 | 305 | 46 | 141 | 226 | 0.6 | 0.4 | 5508 [<55.00 | 126.5 138.74 132 | 1.03 2.35 221 411
20 14:40 | 305 | 5 | 155 | 225 | 0.4.{«0.3 |.2163 | -374.00 137 82.58 133 | 1.05 2.38 150 319
21 15:00 | 30.8 | 6.6 | 205 | 225+/°0.74/ 06 | 9502 | -95.00 | 133.6 164.40 1.34 | 1.09 2.43 284 476
22 15:20 | 305 | 5.6 | 172+[225°/ 0.7 | 0.8 | 129.29 | -73.80 | 133.3 152.46 1.34 [ 113 2.47 142 312
23 15:40 | 315 | 3.2 {71047 224 | 0.7 | 0.2 | 28.35 | 28.40 147.3 150.80 1.35 | 143 2.48 328 593
24 16:00 | 29.7 | 1.8 57 | 227 | 0:6 [ 0:2 | 3056 | 30:60 121.3 125.76 1.37 | 113 2.5 105 274
25 16:20 | 304 | 1.3 | 40 | 227 | 1.2 | 0.6 | 161.46 | 161.20 | 204.1 261.27 1.4 1.13 2.53 76.6 192
26 16:40 |31.7 |09 | 28 | 228 | 1 |06 | 137.71 | 137.20 | 177.2 225.75 144, | 1.13 2.57 57.5 138
27 17:00 | 30 | 05| 17 | 230 [«0:6-| 0.5 67.71 | 67.40 122.9 140.76 147 | 1.3 2.6 2.9 118
28 8:20 [309 |64 ]192 (224 |08 |01 | 1162 | -11.80 | 1816 181.60 1.17 | 0.59 1.76 460 626
29 8:40 |31.7 |65 | 215 | 224 08 | 0.4-| 6230 | -62.70 | 157.2 167.93 1.18 0.6 1.78 515 721
30 9:00 |31.7 |73 | 224|224 /08 |04| 6934 -69.00 | 1608 175.55 1.19 | 061 1.8 471 672
31 9:20 |31.2 |76 | 237 | 224 | 08|05 (8584 | -85.00 | 159.7 181.87 1.19 | 0.62 1.81 607 759
32 9:40 |31.2 |41 | 127 223 107| 0 | 258 2.60 159.9 161.52 1.2 0:64 1.84 232 441
33 10:00 | 314 |51 | 160 | 224 |08 | 0.1 | 16.85 | 16.90 175.2 177.39 121 | 0.66 1.87 298 510
34 10:20 | 31 | 6.4 | 195 | 225 |0.8/| 0.3 | 5560 | -55.50 | 160.8 171.08 1:20| 0.69 1.9 395 621
35 | Beban | 10:40 | 31 | 7.9 | 244 | 226 | 0.7 | 0.5~ 79.43..| -90.00 | 166.1 167.92 1.22 | .0.74 1.96 485 693
36 | 120w, | 11:00 | 31.2 | 84 | 264 | 224 | 1|01 | 1503 | -1510 | 213.4 214.78 122 | 0.76 1.98 524 738
37 3 11:20 | 313 |74 | 222 | 224 | 08 | 04 | 7243 | -72.40 | 1704 185.72 1.24 0.8 2.04 433 644
3g | 1ampu | 11:40 [ 313 )69 | 217 | 226 | 0.9 | 04 | 7875+ -67.50 168.1 198.79 1.24 | 083 2.07 423 601
39 12:00 | 314 |73 | 228|228 |08 |04 | 77.76 | -77.90 | 1747 191.52 124 | 0.86 ' £ 449 628
40 12:20 | 305 | 71| 223|226 |09 | 0 | 29 -3.00 210.9 211.36 1.25 | 0.89 2.14 459 620
41 12:40 | 304 | 7.8 | 242 | 227 | 09 [ 0.3 | 53.96 | -53.90 | 190.7 199.13 1.29 0.9 2.19 470 725
42 13:00 | 305 | 7.2 | 221 | 227 | 08 |04 | 7631 | -76.10 | 1653 186.12 1.29 | 093 2.22 428 619
43 13:20 | 313|721 222,/ 227 [ 08 |04 | 7726 | -77.20 | 169.3 187.07 1.3 0.95 2.25 340 695
44 13:40 | 308 | 5.3 | 166.| 225.[ 0.8 | 0.1 | 17.12 | -17.20 | 168.1 169.50 1.31 | 0.99 2.3 285 567
45 14:00 | 305 | 5.4 | 169 | 226.| 0.8:/.0.1 | 21.40 | -21.50 | 167.6 169.88 132 | 1.01 2.33 284 421
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:eydid yeH

46 14:20 [306 | 45138 [ 22508 0 | 272 [ -2.80 | 168916073 | 132 | 103 2.35 217 411
47 14:40 306 | 5 [157 [225 | 08| 0 | 242 | -250 | a7a9 | 17264.| 133 | 105 2.38 254 319
48 15:00 | 31.2 | 6.6 | 208 | 225 | 0.8 | 0.4 | 6368 | <6350 | 168.6 | 181.41.[1.34 | 1.09 2.43 285 476
49 15:20 |30.4 | 4.8 [ 137 [ 224 | 08 /01 |.1381 | -13.00 | 1695 | 17046 | .184 | 113 2.47 280 312
50 15:40 |32.7 | 2.6 | 84 | 224009404 82.01 | 81.80 185 20299 | 135 113 2.48 315 593
51 16:00 |30.2 | 1.8 | 52225/ 1.1 [ 05| 136.67 | 136.60 | 2085 | 249.86 | 137 .| .113 2.5 132 274
52 16:20 | 305 | 1.2 |38 227 | 1.4 | 0.6 | 19840 | 198.00 | 2411 | 31293 | 141 | 143 2.54 90 192
53 16:40 | 286 | 0.8/| 27 | 228 | 1.3 | 0:6 | 183.05 | 175.00 | 215 28018 | 145 | 143 2.58 475 138
54 17:00 | 30.6 | 05| 15 | 229 | 1.1 | 0.7 | 157.49 | 15670 | 181 24045 | 148 | 113 2.61 26.3 118
55 820 [317[ 6.3 196 | 223 [ 14 |08 ] 259.86 | 256.00 | 1748 | 31690 | 447 | 059 1.76 460 626
56 8:40 |314 [ 6.6 | 205 | 219 |«:2| 0.8 21836 | 21650 | 1603 | 27193 | 118 | 06 1.78 515 721
57 9:00 [314[ 7 [ 214|219 | 12|08 | 20847 | 207.80 | 1589 | 26152 | 119 | osl 1.8 471 672
58 9:20 [312[ 72| 232218 11 |08].191.96] 19170 | 1597 | 24995 [ 12 | 062 1.82 607 759
59 9:40 [305] 38118228 07| 0| 258 260 | 1599 | 16138 12 | 064 184 226 441
60 10:00 [31.2 |55 ] 175 [ 219 [ 15| 0:8'1:280.64 | 280.00 | 1746 | 33133 | 121 | 0.66 1.87 319 510
61 10:20 [31.2 | 6.7 208 [ 221 [ 1.2 08| 21525 | 21520 | 1616 | 26940 |.122 | 069 1.92 402 621
62 10:40 [31.4 | 7.8 | 243 | 221 |14 [ 0.8 19021 18950 | 1636 | 25161 | 122 | 0.74 1.96 488 693
63 | Beban | 11:00 [31.2] 8.1 | 254 | 219 | 4.6:| 0.8 ] 267.38 | 266.60 | 2117 | 341.92 |=123-| 0.76 1.99 499 738
64 | 420w, | 11:20 [ 308 | 7 | 220 | 220 [ 1.2 | 0.8.{-212.40.] 20570 | 1547 .| 27230 | 124 | 08 2.04 444 644
65 | 6 11:40 [31.1] 7 | 210 [ 222 (12|08 211,90 | 21110 | 1652 | 26993 | 124 | 083 207 472 601
66 | 1ampu [ 12:00 [30.7 | 7.2 | 224 | 228 [ 1.2 | 0.8 | 21081 | 200.00 | 179 27137 | 125" | 0.86 211 439 628
67 12:20 |30.9 | 76 | 238 | 220 | 1.8 | 0.8 | 324:85+{ 324.60 | .236.2 | 40205 | 125 | 0.89 2.15 482 620
68 12:40 [ 305 | 7.7 | 244 | 223 | 1.3 | 08| 22854 | 227.90 | 1915 | 297.97 | 129 | 09 2.19 509 725
69 13:00 [31.1] 7.2 [ 217 | 223 [ 1.2 |08 212.85 | 212.40 | 1655 | 27046 13 | 093 2.23 416 619
70 13:20 |30.7 | 7.3 | 227 | 223 | 1.2 | 0.8 | 209.85 | 209.30 | 166.1 | 268.0L. 131 | 0.95 2.26 446 695
71 13:40 |30.8 | 5.2 | 171 | 220 | 1.4 | 0.8 | 262.11 | 26210 | 1656 | 81056 | 131 | 089 2.3 271 567
72 14:00 [ 309 | 5.6 | 174, 222 [ 1.4 [087] 255.05 | 25450 | 167 30545 | 132 | 101 2.33 286 421
73 14:20 [30.7 | 45 [ 137 220, 1.5 [ 0.9 | 275.27 | 27400 | 1633 | 32120 | 132.| 403 2.36 214 411
74 14:40 [30.9 | 5.1 | 161 | 220.] 15./.0.8 | 274.04 | 27310 | 1707 | 32355 | 183 | 1.05 2.38 255 319
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75 15:00 | 31.1 | 6.7 | 211 | 220 | 1.2 | 0.8 | 213.73 | 213.10 169.1 273.31 1.34 1.09 2.43 255 476
76 15:20 | 30.7 | 4.6 | 135 | 220 | 1.4 | 0.8 | 266.97 | .265.80 166.5 314.82 1.34 1.13 2.47 276 312
77 15140 | 305 |27 | 82 | 218 | 1.8 | 0.9 | 356.87.{356.30 182.3 400.98 1.35 1.13 2.5 302 593
78 16:00 | 31.4 | 1.7 | 54 | 221 | 2.1.40.9 | 418.92 | 418.10 203.7 467.02 1.38 1.13 2.51 120 274
79 16:20 | 30.5 | 1.2 | 39 | 221+°2.44 0.9 | 480.03 | 479.70 238.2 535.75 1.41 1.13 2.54 75 192
80 16:40 | 29.1 | 0.8 | 25.472237[ 2.3 | 0.9 | 461.85 | 462.00 208 507.53 1.45 1.13 2.58 47 138
81 17:00 | 30.4 | 0.4 {157 224 | 2.1 | 0.9 | 441.68 | 441.10 176.4 475.95 1.48 1.13 2.61 23 118
Pengambilan data hari ketiga

Active | Active

Power | Power | Reactive | Apparant Contract | Intensitas .
No. | Beban \(/\\;3:( é;’ \(/\E/);: 223 K/E\);; \(/O)C EZC) PE (W) (W) Power Iggwer Ilrjnar;c;r %(;;/%r active (Lux x (VT/Z?,[';S]IZ)

hasil hasil (VAR) (VA) energi 100)

hitung | ukur
1 8:20 30.8 | 42| 134 | 226 |.0.6.] 0.2 | 25.70 -25.70 1234 126.62 1.52 1.16 2.68 244 478
2 8:40 |30.3 ]33] 102 | 225 [ 051 0.1 | 6.04 -6.00 119.8 120.76 1.54 1.16 2.7 184 380
3 9:00 30.6 | 4.4 | 134 | 226 | 0.5 | 0.3"|+37.95 -37.90 117.3 123.63 1.54 1.16 2.7 225 432
4 9:20 | 30 |38 117|225 | 05027 2385 | -23.80 115.7 118.64 1.58 116 2.74 182 375
5 9:40 | 305 | 5 | 154 | 225 | 0.6 | 0.4.|.47.67.| -47.70 120.1 129.88 158 1.18 2.76 258 520
6 | Beban | 10:00 |30.8 | 6.7 | 204 | 228 || 0.7 /01| 909 .| -91.00 125.4 155.95 1.58 1.22 2.8 366 530
7 | 80w, | 10:20 |309 | 73| 226 | 228 |.0.7 | 0.7 | 106.77| -106.40 | 123.8 164.26 1.59 1.26 2.85 411 596
8 2 10:40 | 304 | 65 | 177 | 227 | 0.6 | 0.5 | 7593 | -76.00 124.6 146.87 1.59 131 2.9 260 365
g | "MPY [T11.00 [ 313 | 81 | 227 | 228 | 0.9 | 06 | 120,81 -147.90 | 1265..| 1948500159 | 137 || 296 308 422
10 11:20 | 30.7 | 6.6 | 206 | 228 | 0.9 | 0.9 | 179.62 | 179.00 72.1 194.40 1.6 1.41 3.02 342 513
11 11:40 |30.2 | 3.8 | 118 | 220 | 1.8 | 0.9 | 346.25 | 346.40 184.2 392.13 161 142 3.04 310 342
12 12:00 | 314 | 76| 240 | 22971 |01 1548 | 17.40 219.3 221.19 1.64 143 3.07 430 655
13 12:20 | 30.2 | 46 | 182 [ 226 | 0.7 | 0.2 | 26.04 | 26.30 158.8 160.74 1.65 1.44 3.09 407 487
14 12:40 | 30.2 | 49 | 151 | 225 | 0.7,{ 0.1 | 1161 | 11.60 162.6 163.50 1.66 1.44 3.1 350 511
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:eydid yeH

15 13:00 | 306 |52 | 162 | 224 | 08 | 0.1 | 11.37 | -10.50 156.6 172.33 167 | 145 3.12 255 392
16 13:20 | 236 | 4 | 121|223 |06 |01 | 1145 |==1150 1385 139.60 168 | 148 3.16 226 244
17 13:40 [309 | 13| 40 | 221 | 0.9 | 0.64+110.28"| 110.10 646 199.42 1.69 15 3.19 91 115
18 14:00 |30.2 | 39 | 111 | 222 | 0.7°] 0.2/| '23.22 | 23.30 148.2 150.81 1.72 15 3.22 369 515
19 14:20 | 30.4 | 55 | 168 |.225 | 0.7 [ 0.6 | 86.78 | -87.00 120.9 149.63 173 |, 151 3.24 245 353
20 14:40 | 30.4 | 11 | .82 |221 | 0.9 | 0.7 | 14538 | 145.40 144.9 205.62 1.77 1,52 3.29 59 62
21 15:00 [ 345]| 0 0 221 | 0.6 | 0.7 | 93.15 93.20 103.3 139.45 1.79 1.52 3.31 17 28
22 15:20

23 15:40

24 16:00

25 16:20

26 16:40

27 17:00

28 8:20 |302| 4 |120| 225 |07 |01 | 21566 | 21.70 161.6 164.10 152 | 116 2.26 220 478
29 8:40 |30.6 | 36 | 108 | 225 [ 0.7 | 0-2:{-26.92 | 26.80 157.8 161.18 154 | 116 2.7 182 380
30 9:00 303|141 | 129 | 225 [ 0.7 | O 3.27 3.30 155 155.54 1.54 1.16 2.7 206 417
31 9:20 |[30.1)39 12122407 0 | 6.84 7.00 150.8 152.08 158 | 116 2.74 190 401
32 9:40 |30.3 |51 | 160 | 225 | 06| 04 | 47.67 .| -47.70 120.1 129.88 158 | 118 2,176 272 397
33 | Beban | 10.00 | 30.3 | 65 | 201 | 227 |07 | 0.3 | 53132 -53.40 160.4 169.26 158" | 1.23 2.81 351 508
3a | PO [ 1020 [ 309 | 72 [ 207 | 227 08|04 [ 6908~| 6890 | a623 | a7za3 | 159 | 127 | (286 | 417 605
35 | lampu | 10:40 |[30.2 | 47 | 149 | 225 | 0.7 | O | 4.90 -5.00 161.9 163.19 159 | 132 291 250 364
36 11:00 |30.8 | 59 | 180 | 226 | 0.7 | 0.2 | 3748 | -37.00 161.8 166.56 159 | 137 2.96 337 531
37 11:20 |[30.2 | 42 | 480 | 227 | 0.7 | 0.1 | 2333 | 234.00 165 167.84 1.6 1.42 3.02 147 260
38 11:40 [ 309 | 4 | 123 | 220|181 0.9/ 346.64 | 346.40 | 184.2 39257 161 | 142 3.04 304 412
39 12:00 | 31 | 9.2 | 294 226 | 1 |01 | 2497 | 25.00 216.5 219.03 1.64 | 143 3.07 616 741
40 12:20 | 299 | 52 | 160 | 226 [10.9.] 0.2 | 29.78 | 29.00 192.8 195.89 165 | 144 3.09 377 418
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41 12:40 | 295 | 42| 126 | 224 | 09 | 03| 5871 59.40 196.3 203.84 1.66 1.44 31 237 315
42 13:00 |30.2 | 35| 110 | 222 | 0.8 | 0.3 | 54.26_/+54.10 179 188.39 1.67 1.45 3.12 260 363
43 13:20 |30.1 |27 | 81 | 222 | 0.8 0.4 |.66.76 66.00 174.9 188.05 1.68 1.48 3.16 210 264
44 13:40 | 305 1 32 | 220 | 1.14/°0.6.1/'136.67 | 130.00 189.7 233.62 17 15 3.2 79 109
45 14:00 | 30.3 | 49 | 151 | 2227 0.7 | 0.2 | 23.22 23.30 148.2 150.81 g 15 3.22 325 426
46 14:20 [ 297 | 3 | 92 | 2227 1 |05 9500 | 94.90 187.7 210.65 1.73 151 3.24 225 246
47 14:40 | 325| 0.7 | 22 | 220 | 1.2 | 0.7 | 190.67 | 190.80 177.4 260.48 1.77 1.52 3.3 44 64
48 15:00 [ 357 | 0 0 221 1 0.9 | 0.7 | 129.10 | 129.60 144.8 194.43 1.79 1.52 3.31 20 36
49 15:20

50 15:40

51 16:00

52 16:20

53 16:40

54 17:00

55 8:20 | 305 | 3.7 | 110 | 219 | 1.6.| 0.9 | 303.07 | 303.00 158.6 342.45 1.53 1.16 2.69 177 478
56 8:40 |31.3 39| 118 | 219 |"15 | 0.9.].298.28 | 297.00 154.9 337.04 1.54 1.16 2.7 205 380
57 9:00 [ 299 |45 | 140 | 220 | 1.2 | 0.9 | 237.85. [ 271.20 154.6 274.34 1.54 1.16 2.71 214 433
58 9:20 [30.1 39| 122 | 219 | 1.5 | 0.9.(.281.18 | 280.00 153 320.62 1.57 1.16 2.73 179 403
59 9:40 | 305 | 5.2 161 | 219 |14 | 0.9 | 256.92. 256.30 154.4 300.14 1.58 1.18 2.76 277 402
60 10:00 | 309 | 6.3 | 195 | 222 [ 1.3 | 0.8 | 238.24.| 237.60 158.2 286.34 1.58 1.23 2.81 317 459
61 | Beban | 10:20 | 306 | 7.3 | 225 | 222 | 1.2 | 0.8 | 212.02| 212.50 161.9 267.37 1.59 1.27 2.86 433 626
62 | 420W, | 10:40 | 30.5| 4.9 |194 | 221 | 1.3 | 0.8 | 236:52+| 235.70 173.3 293.44 1.59 1.32 291 226 324
63 6 11:00 | 31384 | 262|222 |11 |0.7| 177.02"| 176.70 160.2 239.22 1.6 1.38 2.98 454 720
64 | lampu | 11:20 [ 304 | 3.8 [ 118 | 221 | 16 | 0.9 | 313.70 | 312.50 162.9 353.66 1.6 1.42 2.03 180 269
65 11:40 30 4 |124 | 221 | 1.7 | 0.9 | 333.90 | 337.30 179.8 379.43 1.63 1.42 3.05 315 410
66 12:00 | 30.1 ] 9.2 | 274 | 220 | 1.4 | 0.7 | 226.07 | 228.30 205.5 304.26 1.64 3.08 3.08 720 950
67 12:20 | 303 39| 118 | 220 | 1.8 | 0.9 | 334.87 | 334.90 191 385.79 1.65 1.44 3.09 206 276
68 12:40 | 30.3 | 3.4 1,102 |.218 | 1.9 | 0.9 | 360.85 | 360.70 192 409.13 1.67 144 3.11 246 320
69 13:00 | 30.5| 3.8 | 117,216 |.1.7 | 0.9 | 312.42 | 312.10 175.5 359.11 1.67 1.45 3.12 251 360
70 13:20 | 304 | 2.7 | 82 | 217.[ 1.7 |10.9 | 328.94 | 317.40 166.3 371.69 1.68 1.48 3.17 394 595
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13:40 | 30.6 | 0.9 72 82
14:00 | 30.2 | 4.1 346 379
14:20 | 30.3 | 2.6 197 169
14:40 [ 29.9 | 05 36 46
15:00 | 36.4 15 22
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Datasheet Grid Tie Inverter

Power 200 300 400W 500 600W
W W W
Solar panels >200 >300 >500
W W | ZA00w | T >600W
DC MAX input 240 360 600
W W 480W W 720W
DC input range 15-60vDC
MPPT Voltage 31-40V
DC MAX current 15A 20A 30A 45A 50A
AC MAX output 230 330 430W 550 650W.
W w W

AC output range

120VAC(90-140VAC) or 230VAC(190-260VAC)

Frequengy range

50Hz/60Hz(Auto control)

Power Factor >97.5%
THD <5%
Phase Shift <2%
Efficiency 120VAC(90-140VAC)
Peak Efficiency >88% >88% | >86% >85% >85%
Stable Efficiency >86% >86% | >85% >84% >83%
Efficiency 230VAC(190-260VAC)
Peak Efficiency >90% >90% |>88% >88% >85%
Stable Efficiency >88% >88% |>86% >86% >84%

Islanding; Short-circuit; converse connection; Low

Protection Voltage; Over Voltage; Over temperature
Protection
Work Temperature -25°C-65°C
Work Humidity 0%~90%RH non-condensing
Grade of Indoor design
Waterproof
Show LED
Cooling Fan
Stand-by Power. 2-3W
EMC EN61000-6-3:2007 EN61000-6-1:2007

Grid Disturbance

EN 50178+EN 62109-1+VDE0126-1-12

Grid Detection

DIN VDE 1026 UL1741

Certificate

CE

Mounting dimension

16*13CM
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Hak Cipta:
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :

a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.
b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta

59

Politeknik Negeri Jakarta



