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The analysis of break event point and cost effectiveness of on grid
connected rooftop solar photovoltaic systems for implementing on the

plant building
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Abstract

The analysis of the break-event point and the cost-effectiveness is a crucial determinant to
be considered in an administration of an operational cost in the following after implemented any
new innovation onto the original operation. This research reports economic analysis of a solar energy
system installed on the rooftop of one plant building used for demonstrating the analysis. The
quantitative functional data of the solar energy system were collected and then used to as inputs in
the PVSYST program in order to evaluate the electrical power generating efficacy of system, the break
event point and the cost-effectiveness to estimate and determine the operational cost. The analytic
result in the aspect of a power generation of this demonstrating case reveals an amount of a payoff
power yield about 1,258,600 units per year and an estimated payback period of 13 vyears
approximately.
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Keywords: solar photovoltaic system, cost effectiveness, break-even point, payback period,
operational cost.
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Horizon and sunpath
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N1500NLUUNTTINaB9lUsSUNTUYaNALIS Photovoltaic System (PVSYST)
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1AAMUANISITLHEAALEI817NS LUU poly-crystalline HauamasinAnaiug 325 Wp ﬂﬁm%ﬁmagjﬁuﬁ
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wee1ingty @unsanivuaatluldsunsy PVSYST Imammiaé’wSQﬁuﬁﬂuﬂﬂﬁﬁwuamﬁqauﬂWi e
payback A® 5¥8¥LIa1NISAUNU total investment A Lﬁuaanuﬁwumﬂuﬁmmﬁu 40,000,000.00 U™
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g w3 1 gila v3e 1 Aladnddadalus (Nesdns uazgsialuin, 2560) electricity rate Ao 6057171
wasnulih 3.1471 vimiie andeinuavesmsliihaiugiinig dusuAsnmsvunanans (Mstifidu
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HAN1539831NN1500NLUUIIaBUUAEIUSLATH PVSYST v09syuundnlninwadiasenfinduuu
Andauundan uandeuderuszuusimhevaiids 22 kw laelddeyassdorfindaniiules Global Solar
Atlas uazeanuuuitaeinslddoulvvetunasaduaoriing wuu Poly-Crystaline fiflvunardainsdsouss
325 Wp faeyuid evaunsigaduasonfing Titt 15° Aav1avesuns Azimuth 0° (mefimnile) lanans
Sipsrevidial

1. Usnamdsnuliihuundsmitudifedeanisinseissansnmwagldnsiuasnsidiu
aussaus (Performance Ratio) Y9958 UUNSHAR W @ad LA NS UUURAR SUUNEIAN LazLd ousoiy
sruusthevuInids 22 kw sreniseenuwuusiassiagldlusunsy PVSYST nudimdsuiindalaseuas

HALAY 5.5 kwh/kWp/day Tutiiafouunsiau wneungainiew uaziiousuiau tngszuudusza@nsnm

a

gean lneszuvanunsondanndsnuliiialamigu 1,258.6 MWh/year uagddnsidiu aussouziadesed
80.3 % lneLTouliioy ndsnugauadsundsnuiliade

2. msnnesimheliidindaldselans (Net Annual Energy Production) ndsannsnauns
oy (Losses) 1nUadusing 9 naduiudi ssuvanunsasdnndsnuliild 1,503 kwh/year windaau

a a

Mndnlddowdngszuuninduiiesinedlaiiies 1,185 kWh/year annguan iosnanniinnsgadenung
\waduase19ing (PV loss due to temperature) Aitigavesiugamail fia 11.85 % uagn13gaLdeninies
wlasnszualnivazyinenu (Inverter loss during operation) £ 1.91 % TFIHANITAATIZN LAAIRININT 3
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efficiency at STC = 1487% 24 conversion

3787 kit Array nominal eneagy (al STC effic.)

|_\|0.U‘-b AV lorss due o iradiarcs level
o S11E% PV loss due 1o temperalice

{+0.5% Madule qualty loss

9-1.0% Module aray mismate lcss
E11% Ohmic weng loss
3766 kwh Array virmual enargy A NPP

ALY rverter Liss during operstion [eficiency;

0% Frverter | ks cver somns iry. power
[~ 4.2% Fiverter Liss dus to sower threshok:
0% verter Less over somnd inv. vokoge
= 00% rverter Loss due 1o voltage threshoid
Js4Eh Avallable Energy at Inverter Qutpat
L Energy injected into grid

A 3. Loss diagram over the whole year
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3. maUszfiusseznanAuulaedeyaainiusunsy PVSYST 21nfeuunsiax fafeusuiay
annsauansiansUssnafuavidawdnainszuundanliiineaduaioring dsamisotundaady
Funuludeouldianaunssseznanisauny Wellnneinamnanuasygmannaildainnisdum
welUsunsy PVSYST wansassruiusaauiilgsuannniswasinindusiuiu 1,258.6 Mwh ded iedieuiu
gn318UN138MUTINIY 40,000,000.00 UM agiiiulidnszeznanfur 13 U

M15747 1 calculation of monthly payback from electricity rates of provicial electricity authority.

Result from PVSYST software
Month

Mwh/Month Units/Month
January 109.10 109,100.00
February 106.90 106,900.00
March 104.10 104,100.00
April 108.00 108,000.00
May 105.80 105,800.00
June 101.80 101,800.00
July 99.50 99,500.00
August 95.20 95,200.00
September 100.20 100,200.00
October 102.20 102,200.00
November 111.20 111,200.00
December 114.60 114,600.00
Total 1,258.60 1,258,600.00
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wiiulsinnadildanmsdnaeznuszesnatlunisiuyud 13 T finisasu 40,000,000 Um Tnedlen
aaaLadeufidsnsaaninliidiuau 19.7 Mwh delfiou ﬁu’qﬁ?ﬁyua%iﬁ'uﬂa%’wm&Jaﬁmﬁﬁwaﬁiamiwamlw%
Aeszuuaiuase1iing W gungd Anisgaudsainues anaduvesuaseiindluisioy fluil iwad
wasefing Tamfenisgaduszuunindunesines uazdy A wans1lusunguimaasugmand Fvidiu
Insasuindsszuurdeliiihineaduaseniindfinndsuundsandy f8nsnisAuuilmnzautunis
R FilunmitelfsaniuusinssnsfndissuunBaliiuzadumenfinduuuindeuumdemannns uas
\deusteriuszuusmevnmds 22 kvp nuidianuimngaudmiunshnsaluiug wagliuseansaimas
Tngszuvansandnnduliigen wiiiu 1,258.6 MWh/year yseAndu 1,258,600 S1UIUNUIENS 1Y
Tniinsied
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