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LAMPIRAN



Lampiran A Perhitungan CSPF 1 PK Inverter

Temp (°C) | @ (W) Prut (W) ohalf Phalf ti00 350 | °C Co 0,25 fixed 1SO
35 2648 856 1267 269 to 20,0 | °C fetch from input
29 2852 782 1365 | 246 t, 278 | °c calculated
t, 350 | °c

T(fgp Fzﬁ‘g‘d'“:;‘)cy ou(t)  Lostbin  gnaty) Pra(t)  Eemmat)  Eermu(ts)  Eere(t)  Pu(t)  Fe(t)  Ceselbin
1 21 100 1766 | 31242 | 176560 | 14952 | 012 | 6838 | 2149 5,74 3,10 8,26 21,4 0,78 32559
2 2 139 3531 | 30902 | 490837 | 14790 | 024 | 6961 | 2188 574 3.10 7,89 238 0,81 8968.1
3 23 165 5297 | 30563 | 87397.2 | 14627 | 036 | 7084 | 2226 5,74 3.10 752 704 0,84 15827 4
2 % 196 7062 | 30223 | 1384230 | 14464 | 049 | 7206 | 2265 5,74 3.10 715 %88 0,87 248563
5 % 210 8828 | 29883 | 1853880 | 14302 | 062 | 73290 | 2304 5.74 3.10 6.78 130.2 0,90 33020,0
6 % 715 10594 | 29543 | 2277623 | 14139 | 075 | 7451 | 2342 5,74 3.10 641 1652 0,94 402522
7 27 210 12359 | 29203 | 2595431 | 13976 | 088 | 7574 | 2381 574 3.10 6,04 2045 0,97 45526.3
8 28 181 14125 | 28863 | 2556588 | 13814 | 100 | 769.7 | 2419 5,74 3.10 5,68 2488 1,00 450413
9 29 150 1589,0 | 28523 | 2383550 | 13651 | 100 | 78L9 | 2458 5.74 3.10 531 2994 1,00 449094
10 30 120 17656 | 28183 | 2118710 | 13488 | 100 | 7942 | 2496 574 3.10 2,94 375 1,00 42899,0
11 31 75 19422 | 27844 | 1456620 | 13326 | 100 | 8065 | 2535 5,74 3.10 457 25,0 1,00 318719
2 2 35 71187 | 27504 | 741552 | 13163 | 1,00 | 8187 | 257.3 574 3.10 2.20 5043 1,00 176492
13 3 11 22953 | 27164 | 252481 | 13000 | 1,00 | 83L0 | 2612 5,74 3.10 383 5988 1,00 65671
4 3 6 24718 | 26824 | 148310 | 12838 | 1,00 | 8432 | 2650 5.74 3.10 3.46 7135 1,00 42810
5 ® 2 26484 | 26484 | 105936 | 12675 | 1,00 | 8555 | 268.9 5.74 3.10 3.10 8555 1,00 34220

“ 1,941,630 368.367,2
5,27
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Lampiran B Perhitungan CSPF 1,5 PK Inverter

Temp (°C) | @ (W) Pru (W) half Phalf t100 35,0 | °C Co 0,25 fixed 1ISO
35 3419 1192 1592 331 to 20,0 | °C fetch from input
29 3682 1089 1715 302 te 27,6 | °C calculated
tn 35,0 | °C

T((ilél)p FE;?:::_‘SI)C y @ru(t) Lcst/bin Pnat(tj) Prui(t)  Prar(ty) Egr har(tc) Eeru(ts)  Eerne(t;) Pne(t) Ccse/bin
1 21 100 227,9 | 4033,0 22792,0 | 1878,6 0,12 952,6 264,3 5,89 2,87 8,62 26,4 0,78 4109,9
2 22 139 455,8 | 3989,2 63361,7 | 1858,2 0,25 969,6 269,1 5,89 2,87 8,21 55,5 0,81 11309,0
3 23 165 683,8 3945,3 112820,4 | 1837,7 0,37 986,7 273,8 5,89 2,87 7,80 87,7 0,84 19940,3
4 24 196 911,7 | 3901,4 | 178689,2 | 1817,3 0,50 1003,8 | 278,6 5,89 2,87 7,39 123,4 0,88 31287,7
5 25 210 1139,6 | 3857,5 | 239315,9 | 1796,9 0,63 1020,9 | 283,3 5,89 2,87 6,98 163,3 0,91 41528,9
6 26 215 1367,5 | 3813,7 | 294016,7 | 1776,4 0,77 1038,0 | 288,0 5,89 2,87 6,57 208,2 0,94 50584,3
7 27 210 1595,4 | 3769,8 | 335042,3 | 1756,0 0,91 1055,1 | 292,8 5,89 2,87 6,16 259,1 0,98 57168,9
8 28 181 1823,4 | 3725,9 | 330028,1 | 1735,6 1,00 1072,1 | 297,5 5,89 2,87 5,75 317,3 1,00 57440,1
9 29 150 2051,3 | 3682,0 307691,9 | 1715,1 1,00 1089,2 | 302,3 5,89 2,87 5,33 3845 1,00 57678,1
10 30 120 2279,2 | 3638,2 | 273503,9 | 1694,7 1,00 1106,3 | 307,0 5,89 2,87 4,92 462,9 1,00 55548,8
11 31 75 2507,1 | 3594,3 188034,0 | 1674,2 1,00 1123,4 | 311,7 5,89 2,87 4,51 555,6 1,00 41667,7
12 32 35 2735,0 | 3550,4 95726,4 | 1653,8 1,00 1140,5 | 316,5 5,89 2,87 4,10 666,8 1,00 23338,0
13 33 11 2963,0 | 3506,5 32592,6 | 1633,4 1,00 1157,5 | 321,2 5,89 2,87 3,69 802,8 1,00 8830,8
14 34 6 3190,9 | 3462,7 19145,3 | 1612,9 1,00 1174,6 | 326,0 5,89 2,87 3,28 972,9 1,00 5837,3
15 35 4 3418,8 | 3418,8 13675,2 | 1592,5 1,00 1191,7 | 330,7 5,89 2,87 2,87 1191,7 1,00 4766,8

“ 2.506.436 471.036,5
5,32
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Lampiran C Perhitungan CSPF 1 PK Standar

Temp (°C) @l (W) Pru (W) t1oo 35,0 | °C fixed 1SO
fetch from
35 2235,50 914,70 to 20,0 | °C input
29 2407,63 836,04 Cp 0,25 calculated
Temp (°C)  Bin (hours) Lcst/bin Ccse/bin
1 21 100 149,0 2637,1 14903 0,06 731,2 0,76 5407
2 22 139 298,1 2608,5 41431 0,11 744,3 0,78 15184
3 23 165 4471 2579,8 73772 0,17 757,4 0,79 27300
4 24 196 596,1 2551,1 116842 0,23 770,5 0,81 43652
5 25 210 745,2 2522.,4 156485 0,30 783,6 0,82 59007
6 26 215 894,2 2493,7 192253 0,36 796,7 0,84 73153
7 27 210 1043,2 2465,0 219079 0,42 809,8 0,86 84099
8 28 181 1192,3 2436,3 215800 0,49 822,9 0,87 83558
9 29 150 1341,3 2407,6 201195 0,56 836,0 0,89 78562
10 30 120 1490,3 2378,9 178840 0,63 849,1 0,91 70411
11 31 75 1639,4 2350,3 122953 0,70 862,3 0,92 48799
12 32 35 1788,4 2321,6 62594 0,77 875,4 0,94 25039
13 33 11 1937,4 2292.9 21312 0,84 888,5 0,96 8591
14 34 6 2086,5 2264,2 12519 0,92 901,6 0,98 5085
15 35 4 2235,5 2235,5 8942 1,00 914,7 1,00 3659
oo | 631505
2,60




Lampiran D Perhitungan CSPF 1,5 PK Standar

Temp (°C) @ra (W) Prur (W) t100 35,0 | °C fixed 1SO
35 2043,20 885,50 to 20,0 | °C fetch from input
29 2200,53 809,35 Co 0,25 calculated
Temp (°C) Fr(‘l’l‘(l)‘l'l‘;;‘)cy @ra(t) Lest/bin Pru(t;) Fru(tj) Ccse/bin

1 21 100 136,2 2410,3 13621 0,06 707,8 0,76 5235
2 22 139 272,4 2384,1 37867 0,11 720,5 0,78 14699
3 23 165 408,6 2357,9 67426 0,17 733,2 0,79 26429
4 24 196 5449 2331,6 106791 0,23 745,9 0,81 42258
5 25 210 681,1 2305,4 143024 0,30 758,6 0,82 57123
6 26 215 817,3 2279,2 175715 0,36 771,3 0,84 70817
7 27 210 953,5 2253,0 200234 0,42 784,0 0,86 81415
8 28 181 1089,7 2226,7 197237 0,49 796,7 0,87 80891
9 29 150 1225,9 2200,5 183888 0,56 809,3 0,89 76055
10 30 120 1362,1 2174,3 163456 0,63 822,0 0,91 68163
11 31 75 1498,3 2148,1 112376 0,70 834,7 0,92 47241
12 32 35 1634,6 2121,9 57210 0,77 847,4 0,94 24240
13 33 11 1770,8 2095,6 19479 0,84 860,1 0,96 8317
14 34 6 1907,0 2069,4 11442 0,92 872,8 0,98 4922
15 35 4 2043,2 2043,2 8173 1,00 885,5 1,00 3542

2,45




Lampiran E Rencana Anggaran Biaya Sistem On-Grid

No. Nama Barang | Spesifikasi | satuan [ unit | Harga Satuan Total Harga (Rp)
A MODUL & SUPPORT
1 | Modul surya Kristalin, 550Wp, Efisiensi min 20 % unit 240 2.924.000 702.292.000
2 Panel Support Aluminum Profile, Rangka, pemberat, Accessories kWp 132 900.000 118.890.000
3 | Grounding System Y/G Cable 16 mm2, cable lug, cadweld, clamp C grup 5 6.275.000 33.158.000
TOTAL A 854.340.000
B INVERTER
1 String Inverter MPPT 120 kW Inverter unit 1 102.000.000 102.000.000
2 Panel AC Combiner 1 input, 1 output, SPD, pilot lamps, MCCB 3P 400A x1 unit 1 10.700.000 10.700.000
TOTAL B 112.700.000
C | WIRING
1 PV - Inverter PV1-F 1x 6mmz2, 1000 Volt mtr 900 25.000 21.780.000
2 Inverter - AC Combiner NYYYHY 4x95mm? mtr 10 879.000 8.790.000
3 | AC Combiner - LVCB Tie'ln NYYYHY 4x120mm? mtr 100 895.000 89.500.000
4 | Ground System Inverter Y/G Cable 16 mm?2, cable lug, cadweld, clamp C, Rod grup 1 12,500.000 12.500.000
5 Monitoring System RS485 mtr 80 6.000 440.000
6 Aksesoris RS 485 connector pcs 1 484.000 484.000
7 DC tray cable & accessories 100mm x 50mm x 3000 mm pcs 80 217.000 17.360.000
8 | AC tray cable & accessories 150mm x 50mm x 3000 mm pcs 70 409.000 28.630.000
TOTAL C 179.484.000
D GRID INTERCONNECTION
1 Panel Tie In | 400V, MCCB 400 A, Pilot lamps, kWh meter digital unit 1 9.500.000 9.500.000
TOTAL D 9.500.000
E ENGINNEERING. INSTALATION. TESTING. COMMISSIONING AND PERMIT COST
1 Enginneering, Instalation,testing,and commissioning kWp 132 2.000.000 264.200.000
2 | Permit fees Lot 1 60.000.000 60.000.000
3 Installation Kit kWp 132 100.000 13.210.000
TOTALE 337.410.000
F TOTAL INVESTMENT COST 1.493.434.000
G INVESTMENT COST PER KWP 11.302.000
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Lampiran F Rencana Anggaran Biaya Sistem Hybrid

No. Nama Barang Spesifikasi Satuan Unit Harga Satuan Total Harga Satuan (Rp)
A MODUL DAN SUPPORT
1 Modul surya Kristalin. 550Wp, Efisiensi min 20 % unit 256 2.924.000 748.493.000
2 Panel Support Aluminum Profile, Rangka, pemberat, Accessories kWp 141 900.000 126.720.000
3 Grounding System Y/G Cable 16 mm2,cable lug,cadwel, clamp C grup 4 6.275.000 25.244.000
4 Combiner box 20 input, 1 output, SPD, pilot lamps, MCB 20A x 10, MCCB 400A x1 unit 1 10.000.000 10.000.000
TOTAL A 910.457.000
B INVERTER
1 Hybrid Inverter | Hybrid Inverter HPS 120 unit 1 416.255.000 416.255.000
TOTALB 416.255.000
C Battery
1 Battery OPZV2-420 unit 250 2.734.000 683.466.000
2 Rack Baterry Rack Battery Unit 50 300.000 15.000.000
TOTAL C 698.466.000
D WIRING
1 PV - Combiner Box PV PV1-F 1x 6mm2, 1000 Volt mtr 1400 24.000 33.600.000
2 Combiner box PV to Inverter | PV1-F 1x 120mm2, 1000 Volt mtr 70 117.000 8.190.000
3 Battery Cable PV1-F 1x 16mm2, 1000 Volt mtr 100 35.000 3.455.000
4 Battery to Inverter PV1-F 1x 120mm2, 1000 Volt mtr 20 117.000 2.340.000
5 Inverter - LVCB Tie In NYYYHY 4x120mm? mtr 80 895.000 71.566.000
6 Ground System Inverter Y/G Cable 16 mm2, cable lug, cadweld, clamp C, Rod grup 1 12.500.000 12.500.000
7 Monitoring System RS485 mtr 60 6.000 330.000
8 Aksesoris RS 485 connector pcs 1 484.000 484.000
9 DC tray cable & accessories | 100mm x 50mm x 3000 mm pcs 100 216.000 21.600.000
10 AC tray cable & accessories | 150mm x 50mm x 3000 mm pcs 20 408.000 8.160.000
TOTAL D 162.225.000
E GRID INTERCONNECTION
1 Panel Tie In | 400V, MCCB 400 A, Pilot lamps, kWh meter digital unit 1 9.500.000 9.500.000
TOTALE 9.500.000
F ENGINNEERING, INSTALATION, TESTING,COMMISSIONING AND PERMIT COST
1 Enginneering, Instalation,testing,and commissioning kWp 141 2.100.000 295.680.000
2 Permit fees Lot 1 60.000.000 60.000.000
3 Installation Kit kWp 141 100.000 14.080.000
TOTAL F 369.760.000
G TOTAL INVESTMENT COST 2.566.663.000
H INVESTMENT COST PER KWP 18.229.141




Lampiran G Dokumentasi

Pengukuran di panel utama dan distribusi Gedung 620

| r
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Pengukuran di panel utama dan distribusi Gedung 621
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Pengukuran dan verifikasi daya (W) dari lampu

Pengukuran dan verifikasi daya (W) dari air conditioner



Lampiran H Publikasi

No Judul Publikasi Jenis Publikasi Status Publikasi Situs Web
The Impact of Stabilization Time on httpsirjiet.com/\Volume-8/lssue-5-May-
. . . . 2024/The-Impact-of-Stabilization-Time-on-
1 Lumen and Electrical Power in LED | Jurnal Internasional Terbit . .
Tube Lamp Testing Lumen—and_—EIectrlcaI—Power—m—LED—Tube—
Lamp-Testing/2220
Comparative Analysis of https:/irjiet.com/VVolume-8/Issue-5-May-
Photovoltaic Simulation Software . . 2024/Comparative-Analysis-of-Photovoltaic-
2 with Actual Conditions of 93.6 kWp qal T Rgnal " Simulation-Software-with-Actual-Conditions-of-
On-Grid Photovoltaic System. 93-6-kWp-On-Grid-Photovoltaic-System/2231
Kajian  Tekno-Ekonomi - Potensi
3 Penghematan Energi Pencahayaan Jurnal Nasional Terbit https://ejournal.uniramalang.ac.id/index.php/g-

pada Gedung Pemerintah
Menggunakan RETScreen

Sinta 4

tech/article/view/4446
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