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Abstract

One important factor to simulate Photovoltaic systems is solar energy. This research presents a
standalone photovoltaic (SAPV) system by using PVSYST software. In order to assume electricity demand
(load) for simulation, the number of solar panels and inverters, energy production for whole year, energy loss
and economic analysis are required. Most places in the world can be used with PVSYST software. Moreover,
PVSYST software always updates the details for the solar panels and inverter. This research compares the
result between PVSYST software and equation in term of number of solar panels. For 450 kWp installation
capacity, electricity can be generated to 692,395 kWh per year. The system contains 1,344 solar panels and
about 40 million baht for investment.

Keywords: Standalone photovoltaic (SAPV), PVSYST, Inverter
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Nomenclature
AH Ampere-hour
\ Voltage
Celsius
| Current
W Watt

kWh kilo-watt-hour

m/s meter per second

KWh/m* kilo-watt-hour per meter square
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Definition of Daily Household plions, year

Consuanpions | Hou distibution |

Daily consumptions
Number Appliance Power Daily use Hourly distrib  Daily energy
[o = [Conws (ED i) R Wi [B0 hdy 0K 40 Wh
[ ] [T 7RC/Natie W Waen [0 Wy Ok 2400 Wh

[ pomecooircss [0 Wian [0 Wiy O 1200 Wh

[ ] [Fidge TDeepteeze [B000 kwhvicy [0 Wy DK 1599358 Wh

[ i e Cothomers— [10000 Waver 0 Wy 0K 2000 wh

freffn [ wee [0 hdy 0K 3000 Wh
Standby consumers ]1_ Wit 24hday 24 Wh

. Total daily energy 1612462 Whiday

Tolal monthly energy 483739 kWh/month
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-Collector plane orientation

Tilt 15° Azimuth 0°
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Yearly Meteo Yield

Transposition Factor FT 1.03
Loss by respect to optimum 0,02
Global on coll. plane 1846 kwh/m?
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Specification Parameter
Type of PV module Polycrystalline
Maximum power (P,..) 335 Wp
Short circuit current (I..) 9.18 A
Open circuit voltage (V,.) ar2 v
Maximum power current (I,,) | 8.82 A
Maximum power voltage (V,,,) | 38.0 V
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PVModule == Inverter == Electricity device
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3095W
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=
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Voltage [V]
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PV module: Jinkosolar, JKM 335PP-72-DV
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Incident Irrad. = 1000 Win# 7
— Cells temp. = 10 °C, Pmpp = 355.9 W
= Cells temp. = 25 °C, Pmpp = 336.4 W
Cells temp. = 40 °C, Pmpp = 316.4 W
Cells temp. = 55 °C, Pmpp =2956 W R
Cells temp. = 70 °C, Pmpp=2743 W

Voltage [V]
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Loss diagram over the whole year
R““&fﬁ% Horizontal global irradiation
+2.5%  Global incident in coll. plane

L‘-S.E‘-’. 1AM factor on global
1778 kWh/m" = 2624 m" coll Effective irradiance on collectors

efficiency 2t STC = 17.23%

204 MWh

FV conversion

Array nominal energy (at STC effic.)
PV loss due to imadiance level

FV loss dus to temperature
Module quality loss

Module array mismatch loss
Ohmic wiring loss

£35 MWwh Array virtual energy at MPP

Invener Loss over nominal inv. power
Inverter Loss due to power threshold
Inverter Lozs over nominal inv. voltage
Inverter Loss dus to voitage threshold
Night consumption

A71 MWh Available Energy at Inverter Output
0 HO'MWh B71 MWh Dispatch: user and grid reinjection
From gridiser to grid
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Economic gross evaluation

Mok s G2 THE Lcacy
Battery cost 204826% ThB Thalland T +
Regulator cost 1733238 The
Transpor/Fiting 12995284 The Rates
Totolinvestment 40279645 Th '

["Loan
Annuities 5216395 The/wr Duiation ,10_ years
Maintenance costs 5120674 By

Rate ’F %

Ann factor: 0130

. Edi costs ﬂ

10337072 Th/wr
18.02 ThB/kwh

Total Yearly cost
Energy cost

These valies should only be considered as an order
of magniude. More precize evalualions wil be
avaiable with detaled smulaion
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