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Kalkulasi : Solar Panel & Battery Bank
Average Solar Radiation/Day (SR)

Average Solar Radiation for Medan

equivalent

Solar Radiation each Panel (SR)

PV Array Sizing

Watt Peak/Panel (<Wp/Pn>)

PV Derating Factor (DFpy)

1) PV module nameplate DC rating (DFpy;)

2) Soiling (DFpyz)

3) System availability (DFpys)

4) Shading (DFpy,)

5) Sun-tracking (DFpys)

6) Age (DFpye)

7) Temperature losses (DFpy;)

8) Low radiance losses (DFpyg)

9) Fundamental module losses (DFpyg)

10) Bad string {DFpyy0)

11) Bad cascade controller (DFpyyq)

DFpy = (DFpys) X (DFpy2) X (DFpys) X (DFpys) X (DFpys) x (DFpye)
(DFpy7) % (DFpyg) % {DFpyg) x (DFpysq) % (DFpyyy)

Panel Generation Factor (PGF)

PGF = (Solar Radiation) x (PV Derating Factor)
PGF = (SR) X [DF,y)

Energy Losses Factor (LF)

Wiring and connection losses (WL)
Battery losses (BL)

LF = (WL) + (BL)

Energy Consumption (E)

Total Power Drain (TPD) (24 hour operation)

E = (Total Power Drain) x (1 + (Energy Losses Factor ))
E = (TPD) x (1 + (LF))

Total Required Wp (Wpy,,)
Wpq: = (Energy Consumption) / (Panel Generation Factor)
Wprot = (E) / (PGF)

Total No of PV Required (Tpy)

Type

Maximum Power (P,

Voltage at Pmax (Vi)

Current at Pmax (lys)

Tey = (Total Required Wp) / (Maximum Power)
Tov= (Wpror) / (Prax)

Tev (Roundup)

Battery Bank Sizing

Voltage Rated (VR)

Battery Backup Time-Hours (BBy)
Battery Backup Time-Days (BBp)

ST oy [ ot ot

4.374 hour of 1000 W/m?/day
4.374 Wh/Wp/day
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a) Total Load AH (AH,)
AH, = (Total Power Drain) / (Nominal Battery Bank Voltage)
AH, = (TPD) / (VR) 165.440 AH

b) Battery Derating Factor (DFg,)
1) Temperature factor (DFgyy)
2) Depth of discharge (DOD) factor (DFgaya)
(DFgate) = (DFgqper) % (DFgarea) 0.680

c} Battery Bank Capacity (Cap)

Cap = ((Total Load AH) x (Battery Backup Time-Days)) / (Battery
Derating Factor)

Cap = ((AH,) x (BBy)) / (DFeur) e A
1) Volts Per Cell VPC
2) Rating of Constant Current {(at end of VPC during 72 hours) RCC) A

3) Unit Module Rate (UMR) = (Rating of Constant Current) x (Battery
Backup Time-Hours)

Unit Module Rate (UMR) = (RCC) x (BBy,) 792.000 I

4) Ibatteryp, ., = (Battery Bank Capacity) / (Unit Module Rate)
Zhatteryp,..q = (Cap) / (UMR) 0.922 Unit
M—aﬂﬁﬁmzvﬂu_n— (Roundup) 1 Unit

5) System Rated = (Ibatteryp, ;) X (Unit Module Rate)
System Rated = (Ebatteryy,,, ) X (UMR) 792.000 AHatCy,

6) Unit Module Nominal Voltage (UMNV) |<

7) Ibatterys,. = (Voltage Rated) / (Unit Module Nominal Voltage)

Ibatteryse,s = (VR) / (UMNV) 12 Unit
8) Ebattery o = (Zbatteryp, e ) X 12 Unit Modules
(Zbatterysee)

4 Solar Charge Controller Rating

PV Total Current (lpy 1) = (Current at Pmax) x Total No of PV

Required

PV Total Current (lpy ror) = (Imp) % (Tpy) 68.480 A
(1/2) PV Total Current (lpy 1o = (1/2) (lnp) X (To) 34.240 A



