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Solar Cell

Basic diagram showing a modern half-cut solar cell, a solar panel and a solar array made up of two rows or strings.
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a) Thin Film
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a) Insulation Tester
b) Clamp meter
c) InfraRed Thermo Imager
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How to Design & Install a Solar PV System
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The efficiency of Solar PV Panels decrease as
Current (A) their temperature increases, decreasing their
overall power.

75°C
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SOLAR REGULATOR OR
CHARGE CONTROLLER

g

BE
B -

SvartSolor change conyuler

MPPT 100150 &

. M
smamcuae W
b l ! , - n

MPPT PWM

o Inverters ifas N UUTENN GISMU(DC)BRBISH &0 (AC) WM UM ainid
§o umiunmwadgihinupiuimivighoighifgimavhtunuitm
§GUMSHM{W [PNAN15%

Solar Inverter Size Guide

AN AL Y

R
o

o

mn midime ShhwatgthasHis Afad &1 GO



aSessIesaisd -9

(2%

) 1 )

9. ifitmsnmig:inut:musnpagmauasfinnginsmsn?

o

siApigantovamn M ShhwatgthasHins afad ¢ Gl



SeSesn|sé D9

9. MSAMyWHgeismse

Gaius EnthpumidiginunnemniRiconsamea gumisbn
mﬁnmﬁﬁm‘é{pﬁ"jsﬁﬁﬁﬁmm:ﬁsggmmsngmzmﬁﬁjmﬁﬁs': Smifg)
nynuHiSswy: 9 Fnnyumuiinn§inmindpingug: S
memicisn§iami yiiiving

g upuiifaduialy vpivapidapddivagan§nmingitn
) ulnigd u dyninumipiwSans: efivadaiy meigigiandn:
mﬁﬁjﬁjﬁﬁﬁam@mmmﬁh U

oRanmns gﬁﬁﬂSLﬂ:m§ﬁj‘[}ﬁajl{ji’ﬁn§‘[}ﬂ:m?“;ﬁﬁﬁﬁmWLn: iwdsggu
whnigln:mengie wasiiniylnol eo°c ighigIRIGE MItMwH
ENUHAURSWG:16%

fannagl: ginn§minghpinngifaininumsiynitmiigimns
GO aAMUIRsigihiywig igywisiduifgi:matmmisdatiun
e

mimAvhnsaumui:danmo: midimaiggsghidsimogianiin:
méniglguninnigi ginkinnavisgnn thihfives

Charge Regulator Energy Consumption 3 aﬁﬁinhiﬁﬁjigimﬁn ﬂjﬁgﬁh
npemEnjigimat ilgignsunmugniiimea hsmigoyhnia
i %ﬁmiﬁ‘ajmﬁﬁﬁ%ﬁm%ﬁﬁm%

Inverter2 1{J 0N UUIEHIGISMU(DC)BRGISH &I (AC) M UIIM fufi
§o umitniwahgjhinupivimivighsighifgimavisun iU
ggUMSHmyw Lijﬁl‘lﬂﬂ15%

sidApigatlosamn mudina Shdhwalytasuing Adad &1 co



ssEndfmed dlb b gemiemuisasassienginads;(sTc)
aphismnfinapigfan§ncmbngs

9 7§jaUfiy per unit area/unit timez HHNFINMEnRIRANK G TIsTgjunyislics
AN AN R IH (i NIHaAJIu a1 gjaanigi1000w/m2iduiinmugiunugiang
neméninumsnnnoih §188nuuis

W.OHANMAE ARNIOHANMNUNUANAN]EE 25°C U 77°F4

m.§aT8]15(Air Mass)s Bt minasdidnimonusn§{nsminmamaviunmasis s
gsuntngiun§in:meng ANt g 1.5 IMUHTguHjuisuTUNMa atmosphere

condition

G.Spectral Distribution $ RHAMUGIMAGHANWISHITAUNF{NMNEH] FUMATHGR
1M & tspectoum 1B URNNARTGHHHIVAT solar spectroum TN ITBW{ATG]:

Condition: 25°C (77°F)

siApigantovamn M ShhwatgthasHins afad Gfis G&



aSessresaisd o -

=

9 gujjunuiiamismnginawisginndinminge

o

o

siApigantovamn M ShhwatgthasHins afad ¢l ©0



se5ess g & 01101

) [=3

9.agtithismitfinagpigunginmsng:

(2] o

2

i.1G]eunY per unit area/unittimes HINNFINMERIRIAANT N GISTGjrunyiSlivs
AN AN R IH (i NIHaAJIu a1 gjaanigi1000w/m2iduiinmugiunugiang
neméninumsnnnoiy 8h8Enauyig

2. 0HANMAZ (N NIRHANM A TNTANRHE 25°C § 77°F4

i.5)1 /1] (Air Mass):Amminaididhnmonuain§{psmnjgamaviunmeainsi
geunUHun§nmEn] ANNHHATENT 1.5 IRURTEUEjHISUTUNM A atmosphere
condition

11j.Spectral Distribution 2 ARAMUGIMAGTANWISNBNUNF{N M EH] FUMHTHGTG[R
1M & tspectoum 1B URNNARTGHHHIVAT solar spectroum TN ITBW{ATG]:

sidApigatlosamn mudina Shdhwalytasuing Adad 81 €9



Wl

B NB S B ERNS NI DB S

g

SESASmeE . -n: BHEIRNELH
SIS

=en

=

Sidgn Gunhanspumisasnuvaafin§nminiamuimug

snfigut:maandidhimismisBatuns

Qe
-

iy
9 miundainisng: Amsmi:muihwhasumisBanvnuvasHan§inms
q79 fiangpembapifpinguhhmspagmaishinuisun§inminjoihsnfa
inwmsminisfifvind ypming

v.g: midigiuRan§in:minisumsgifvni Wumpdwiniw:efhisimnimg
80 glamanigisgrumsn§pom s
m.migin§pemenjzmnmansiduii§misbnthunuaiaoisws: pasiigin
n§in:mEnjpinsaivihwidvind smi gmicnbahigiig in:hginn§incmsng
itnignfogonibfiuhw Ahifgifidhimuuisigmemnssigmisi ituuamug;
GgnnuismitBntunuHASswY:

Look hard around for potential object
that can cause partial shading

Growing Trees

Fallen leaf from close-by

l trees

Chimneys and roof
ornaments

Neighboring panels

greensavawak.com

siApigantovamn M ShhwatgthasHins afad ¢l &by



asessressaiesd ol oo
9.givnppnwinggnnisnizutmasgaididnimismitGathvnn?

o

siApigantovamn M ShhwatgthasHins afad §fis &m



eS8y 0. lo-m

9. udnnisnfigut:masgnididnimismisGathun:

Amunddinisng: AmsmitembinwHBEUMISOROUANITOHNNE
e fua§pemiapfinguhhmspagmaigiinuidun§ipminsis
sRgh ithwmsmigisfifving grming

2.§: midigfugunginsmenaumsiiivini inumpiwlhiw: ¢§hisfnin
Amsagnm gihamaidyisgumsnpuims

Amidangneminpsmamansituiiimisbanivnuniuliswe:
wasiiRan§insminininsainihwidsing smi ymianiardigihg inmgiy
n§ipsmnjpiinigniogoainfnw Anggdidhimivasigmsmnisiaimin
inuuamugigginismisbnununfaSswe:

sidApigatlosamn mudina Shdhwalytasuing Adad §fi1 G



sEuddned A ¢ misigieierafienginniaBosnssams
midigiuitinigig Hungpembng innumnsdiginishSdyuimpigision
HSMMuagHAn§n:mEnj L@ﬁ@]mmﬁﬁuwmmﬁg%mngm:m?m Sudidhimiyts
a4 is:Amsansain s sgwsgsaimifiginiinisigian§inmsnpislibiys
9. lawmoiuapins: iihismymaggnivapidisgian§p:miapmuwignid
nEeminagdan(a g ShigRun BRGNS MUIW:MIHAYIE HRMms
vifsiadgmamidiidaivaian§inminpidgjontwnuinanafivimisn§in:
MERINMyWwig
V. MInGWHRNIgTEe: imutansismidigimtnisfifvimasgian§nming
waosysSupiminnwiunvidumeifisins muiw:minapig grme
apvRungnemnhywiinghivainmbng in mmﬁsﬁgsaﬁmm%s?qmwm:
mEnjauaginu§pminSimwiunywp:minmwnsmigiainng g i
1§49) 9 issifunwipidngiagimiviintunn Shduhimipigsinygn
m. mifiovamiding: ¢ &y fhigimus idnisidnpmdmmpiwigibiu: e§aisnigh
figia g mgiel iimenpinshnndpinmigSan: sFuvaidain iigfuilstdnny
GIENURHIWINUEWE D i :dhanmiihw hnspinsinapiu§sugsimwign
ubmipwumsimo idfu§swdgmaminiviguig)ag
G. MIMAUSWMINHIIN LS MISIG Ui UMG§wmivgwinut: maismigiy
Ui mﬁigimﬁﬁﬂgﬁmtﬁﬁmﬁ GndiGgh UIs ESIRINIg) mmm:mﬁﬁ]ﬁgﬁﬁ
n{{N:MERH] HRMOMATSWUGMATSMIBHFEUIN U i wm QN HHn§nm ]
Auinsgumsn§n:minjinudsmsmiiasumididhimim Stnfuiadi
d. MINOIAMIGIcN: iS’Immﬁigjﬁﬁquﬁﬁtﬁﬂﬁ hSANT: RIS AM A
insamidmavpiismiss iy wiwmneNmse(gsasysuigy Suugn
gibisgiun§nembay 9 mingy ylimsunuiRepinywigRisnmsRins
N1 iRgimamssimidigianviwaiimn Shfmasmstgi

sidApigatlosamn mudina Shdhwalytasuing Adad Gl e



siApigantovamn M ShhwatgthasHins afad Gl &0



aSessIesaind o -¢
9. gIvhjpwAGt NGNS IywEgsHimidiginidnisisiunginmenjisiud
yn?

(2

o

siApigantovamn M ShhwatgthasHins afad ¢fis el



eS| 0. 10-¢

9.ansain S Igwagsaimidiginitnisiginn§inmsnpishimiyus
i, ginumsinniping: ivisiHsmMaggniunpigisfinn§pmnpnwignud
Amgemiaingdaniay 1gi SuFgEUHIENUIRUGHINSI MU MIHAYY grmo

(ad
=60
0

ifispagmnmitiifauagiun§insminpivinvwnvinanuivinisn§n:

MERINMYIG

g
8. MINUWHNE

igyisns imusansismifiginiinisififgimangiangpnembag
wassgefun MM wHumsitumsifisins g muiw: MAnKPig gHmo
apuHan§n:minthywinnghivaoin:mbsng ih mmﬁsﬁgsaﬁmmis%‘j‘mﬁgm:
menjiuapiginn§p:migsihwhungwnmiginwnsmicaingg g if
135419) 9 s wipidngiasimiviinnivnn Sadidnimipigauyn

A, miiouamibitrs 84 Shigimuis inisidnypidmmpdwisiibnm: s fuisnigh
figin mgiel iiisigpimsinnapin i fniw: s v fain idfuiistdany
BYENURNI: I UYWE ishnamAthw hmspin sinngiu§ougsinwign
ubmapwumsgim dfudswdgmaminiviguig)ag

W, MIMAUSWMINHUINNL: Midightnunsgumivgwiut:maismioin
Lﬁﬁmmﬁigmﬁmﬁuﬁmtﬁﬁmﬁ GoRiG UIe ESIRNIg) 6 mﬁim:mﬁgjﬁgﬁﬁ
NR{N:MEH] HRMOMATSWUGMATSMIBH TN i wm OO Hun§inm g
Auin:sgumsn§in:minjinudsmsmiiasmididhimim Stnfuiadi

b, MINOIAMibiIcN: minmﬁtsjhﬁqmwﬁtﬁjjﬁ hoSANT: RIS AM AR M
Aouamubmafspiismie s isiyu Wiwmannhmogisisysuigy Shugh
giitsginnginsndng 9 minghs uligniunosRepinygwigrnonmopins
QeI iBgimamsgimifigihpnuiwagimn Siimon sty

sidApigatlosamn mudina Shdhwalytasuing Adad Gl ¥g



9 (=)

ssEaaSmed o 0-82 Insolation ReBgRaMmaSSInmsRAicws8s
RRSENS DISCRSIRNIMERIBEAS photovoltaic (PV)

¢

isshig)uid g ah (e masBSsdhim pvs

Insolation (Solar Irradiance)s fJtEIBUTNANTGAURYIN M BRTIANIS G UMY
YUWARMGHIw:IAUHANG mﬁiqmﬁtﬁmﬁﬁmégamiﬁnﬂﬁﬁgﬁmmﬁnm%smﬁg
NHN§n:nEnj] 9 n{fninsolationm $ingaisigimininufaufifisigih enn:inm

<

o

i UfBtiinsolation U158 SHIG LGS

a o

g§nuiimingins 1slinuisiinsolationt SA{BH g a0 W)gsmeiniisiin

2Zo0

Ik
menhwpimianin:mén) vilndgsnnudiopuamsingal Sundnnialmsin
11§84 §ig: f{Pninsolationgaith §igigigjmsfudhiming

AMIS SR § NIt NIMilnsolations A{Btiinsolationi{y{ UM Al wilHmMEoth §

mnganiag nuianisig igi wpsapmmams Sumicing §alniduisiinigym
ME1 UM SInsolationfB[HEAIMNINMYWE tﬁtLﬁjﬁiﬁ]UimEﬁﬁigﬁ%ﬁ sy

modmamnansywig)aisut:s§ouanduihimigpig

cn
-

5

3

o

cn
-
5

Puagnminjadnanmat:mutnpagmniniginisimamiinn§inmeng

bl

REnuimmingin: ighinuisudganmniisigiy wogmaisimamginngin:

(2]

a

MGij 'ti‘ISSS"Imiﬁ[ﬁG R ﬁi“’]mﬁﬂiiﬁiﬁﬁﬂﬂﬁjﬁﬂﬂmmsmﬁﬂSLﬂ H‘ISﬁJ’Iu[U

)

sAlEMISMISWH P gManywiamnAsigiudannmn Gnnmngaums

o o

aMuBjnsmiswg:istgnnin Shavamnslnnunmuisiuis Hungin:mbng

PR A

ﬂ
AIEUT MR AGANMAs Saanmaginn§nming pinsg:agan
IwAmIRiH I uSnaganmadgain manddmisigiungming thjsajm

Shwgmipmaispigan§in:msy (8 Wuginsifiymwug: uilinmAuny
mansdgnnmas ifgiaanas§nidnanmn wasHun§nmsng ¢i18u m

L

ol

1)t IFBT N TIGRIG ATBANRARANM AT TIGHIGAIANISIRABHN GOYN LIS
whsimwignimmisguigSwisdnnnmnidsiiwmavgwsns:masisdnan

n

MG SIanIm“

sidApigatlosamn mudina Shdhwalytasuing Adad Gfis e



AN AL Y

R
o

mn mdime ShhwalghAsHAm

§

A

.

3]

&



abessrensaiesd o o-&

9. 1fi Insolation (Solar Irradiance)ﬁmﬁ?

NajSH ¢l 99

D30
a
e
=]

T
03
(e,

iRnigAilouamn mindima Shhwaly



se5ess ey d o 10-8
9. Insolation (Solar Irradiance) &1 (G UTH ﬂﬂ?gjﬁjﬁﬁLﬂZm §ﬁﬁﬁﬂj9 grumsHi
JUWARMARIW:INUAANSG mﬁs@mﬁti’hﬁs{imég'ﬁmiﬁnnﬁégﬁmmﬁnm%smﬁ’g
ﬁ"ihngmzlm@m y| ﬁLﬁmnsolationmé%ﬁgﬁ'}@ﬁjﬁﬁﬁﬂ?ﬁﬁﬁﬁﬁﬁﬁﬁﬁ 2NN

a
9

I UR{HHInsolation UK §jE§HUIGIHG:

siApigantovamn M ShhwatgthasHins afad ¢fis ol



=] o A

BERGERRE A 10-b: MISIBHSSIRNIMIR SO SNESIB AR NNRE;

2

= 1 1 =

if’iﬁjﬁ g ﬁmmmnsmng qURIANSH aﬁﬁiﬂﬂmiLﬁ SHIGTHIM Si“[,ﬁ"l 1SR

qunianid b gislgwigsupmummaiifan§in:mbng

Pyranometer: pyranometer {10 811 gjh rsegiig rungisngin:meng yuimanis
igjrngpnmEnfistiubigs dhamigpminguiy sinanumnyimwiu
AWM 9 Pyranometers §1 8 g SwidmsnigupmiminwnigOivnun§in:msng

o o

s Shdnnddidhimiasungin:msng

= Protective Lens

e - Black Body
—_—

\\\\\\\\ *' Voltage o/p Terminals

: ‘/ / / Thermocouple
p ) j' ‘) Pyranometer

C©Elprocus.com

Multimeter: Multimeter &th guRiANIZUMGHAINSSiMhitpsRaSigias f

3

moinsifiigihaiulusigiiusdamwiino§p:ming Shumamaigh
1g)ais{ig 9 Multimeters msan:nsunopaisayiuhiminfia s maigfn
s S wugnamyuisigapigginagp:mang

Data Logger$ Data Logger{fiim sififigjnfiym SuianSnythidiaigis
whsHun§n:min muinuiinn g hmohasiin SundmogSwiysm Mimgn:mbn
DHANMAAGSTM SHANMATS: iU 6ig SHESRAINIUNNY Data Logger§ TGz Sfl
wenigumuminwaigdidnimiis mifansagomaninmi fhmihwniy

wagmaisMIvIAS[UAgMAINg

sidApigatlosamn mudina Shdhwalytasuing Adad &1 am



Internal Interfaces
DIP

Optional  Optional ’
Antenna 1 Antenna 2 Switches

Control RS485-2 RS485-1
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G LIL2LILA
Contral

Ethernet Sensors

DC input from LEDs:

power supply Red .
Yellow Micro SD

LCD

LCD Buttons

Enter (3)
Down (2)

Green

Up (1)

Figure 4: Data Logger internal interfaces
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Effect of insolation on a module
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U, voltage range

Module voltage (V)
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Effect of insolation on a module

A Solar panel has a short-circuit current of 3A at 1000 W/m? ,
what will be the current at 600 W/m? .

600
Short-circuit current, Is¢c = ———-—-X 3
1000

=1.8A
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Fig. 4. Typical I-V characteristics of the PV cell at different
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Fig. 7. Typical I-V characteristics of the PV cell at different
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irradiation intensity and constant temperature
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Power Characteristics of Solar Cell
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:ig gighifisigihu§omywiami
JURN 7 4

v
1

The values of Vmp and Imp
can be estimated from Voc
and Isc as follows:

Vmp = (0.75 to 0.9) Voc
Imp = (0.85to 0.95) Isc.
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1 B, (Sunlight)
2 C (1.75A)
3 Three 0.5Vs cells connected in series
4 0.5A
5 1A
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s. Ligh discoloration of encapsulant of S-ycar b, Light discoloration of cncapsulant of 10-
odd polycrystalline module in Wet Sema year old amorphoas moedule in Doy Eguatosal
Egumorsal Climatsc Zooc Climatic Zone

c. Light blue discolosation of encapsulant of d. Shightly ycllow discoloraton of encapsulamns
I5-yecar old monocrystalline module m of [15-year old monoorysialline module =
Tropical Cootinenial o Interior Savannabh  Tropical Costinental or Imterior Savannah
Climmatic Zone Clhimatic Zoowe

<. Dark discoloration of encapsulant of 10- ycar . Dark discoloration of encapsulant of 9-year

old amorphous  siboon moduale in old polycrystalline module im0 Tropecal
Equatonal Climatic Zone Comtinnenmial o Intemor Savasmah Climatic
Zone

2. Durk discoloration of encapsulant of S-year bk Dark discolorutson of capsulnm of S-year
old polycrystalline module s Tropcal old polycrystalline module in Wet Sem:
Conumnental or Intoror Savanmah Climastic Zome Eguatorsal Clhimabic Zooe

i. Purple discoloration of encapsulamt of 10- 3 Slighuly brown discoloration of encapsulant
vear old amarphoas sibicon PV module in of S—ycar old monocrysialline module in Dey
Tropical Comtimental o Intericr Savannah Equatorial Climatic Zoocs

Climmatic Zone

iU 4. (a4) 1 jumnismaunonigig iBuginsiona phfginRn

siApigantovamn M ShhwatgthasHins afad ¢fis clg



mn# 2. sutmuisdusiduisundmywss
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Visual defects on module

I-V Curve of module
Degraded (translated to STC)

(1a) Slightly brown discoloration of encapsulant,
minor cracks in cells, minor corrosion of frame

Current (A)

0 20 40 60
Voltage (V)

(1b) Output power degraded from 255W to
229.4W; Degradation rate (%0/year): Pos=2.0;
L=0.7; Voe=0.1; FF=1.3

(2a) Dark discoloration of encapsulant, scalant
infiltration, minor corrosion of frame

Current (A)

0 10 20 30
Voltage (V)

(2b) Output power degraded from 100W to
80W: Degradation rate (%a/year): Pou=2.0:
1,.70.8; V,.=0.3: FF=1.1
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Z 8
z 6
g 4
A =
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0

0 10 20 30
Voltage (V)

(3a) Dark discoloration of encapsulant, minor

(3b) Output power degraded from 130W to
corrosion of frames

109.8W: Degradation rate (%/year): Po=2.07
1.40.9; V,=0.4; FF=0.7

8
g6 e e
|~
="
\’\J e
0
0 10 20 30
Voltage (V)
(4a) Delamination of encapsulant, minor corrosion of (4b) Output power degraded from 100W to
frame 78.8W; Degradation rate (%a/year): Ppa=2.7;

1e=2.1: V=03, FF=0.4

Current (A)

0 10 20 30 40
Voltage (V)

= T W T 16
8

i

= 4

C 2

0

(5a) Snail track (5b) Output power degraded from 250W 1o

233.5W; Dcegradation rate (%a/year): Pru,=1.3;
L~0.5; V=04 FF=0.4

[ RV
7/
-

Current (A)

4
£ \
3 1 ﬁ\
0 \
0 10 20 30
. Voltage (V)

6a) Light discoloration of encapsulant, discoloration (6b) Output power dcegraded from SIW to
E)l'n))ela&llisati\(:n R S o 20.8W; Degradation rate (%a/year): Pp=3.0;
L,=2.5; Vo=0.4; FF=0.6
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encapsulant delamination IS PV modules t‘ﬁﬁtijh IRIgmE polymer encapsulant SY
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encapsulant U (NUTA 2.9% I8 104 solar PV modules IRUMS BANEGIRAUMSUNMEHIY 2. U

5(a-b) UINENIUMAIS encapsulant delamination 1STicellsis Fitajgn 1S1pRAUSIMAMAIE]
RIm

a. Delamination of encapsulant of 15-year old b. Delamination of encapsulant of 8-year old
monocrystalline  module  in  Tropical polycrystalline module in Wet Semi Equatorial
Continental or Interior Savannah Climatic Zone Climatic Zone

JU5. (a-b) 1 {UMNIS delamination encapsulant (RN SANNAARAGRINURANA Y
MIgG NG IY
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migsRAuRmignanSywisHiaggn igm:dgumin{givmEsu{ns

a
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sealant infiltration 8mintviiagimnisGus ip:idumidmishilduisfinaggp
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- F,
of 10-year old

a. Sealant infiltration of 10-year old amorphous b. Sealant infiltration

silicon module in Tropical Continental or amorphous silicon module in Dry Equatorial
Climatic Zone

Interior Savannah Climatic Zone

c. Loss of stability of frame of I0-year old d. Minor corrosion on frame of 10-year old
amorphous silicon PV module in Tropical amorphous silicon module in Dry Equatorial
Continental or Interior Savannah Climatic Zone Climatic Zone

¢. Minor corrosion on frame of S8-year old f. Minor corrosion on frame of S-year old
polycrystalline module in Wet Semi Equatorial  polycrystalline module in Wet Semi Equatorial
$ limatic Zone Climatic Zone

2. Minor comosion on frame of S-year old
monocrystalline module in Dry Equatonal
Climatic Zone
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a. Light discoloration of metallisation of 20- b. Light discoloration of metallisation of 15-

year old polycrystalline module in Tropical year old monocrystalline module in Tropical
Continental or Interior Savannah Climatic Zone Continental or Interior Savannah Climatic
Zone

¢. Minor discoloration of metallisation of 8-
year old polycrystalline module in Wet Semi
Equatorial Climatic Zone
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b. Minor crack on |5-year old monocrystalline
module in Tropical Continental or Interior
Savannah Climatic Zone

Fig. 12. (a-b). Images of cracks in cells identified during the field study.

a. Minor crack on 5-year old monocrystalline
module in Dry Equatorial Climatic Zone
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1.5 MUShhaR A RIa) R SnamUUSin§nmEa) Py qwuﬁwégwﬁmmmﬁ

Ug: PV g8 2 ST Shthighaha§aminiamu)iIgs

16 MU AR AHIA]E SURkoISAUINE M UM U] R ew RN

1.7 ﬁ§ﬁji§mmﬁﬁimf{j Diodes Bypassed pimimimigiin§in:mdajpv

imutankismIHSins

IMWegumS2URIAN ShmriRuEim gapis Hsinmuimutonk 81

inngisw§amini ilgiiimiwaly vgan Hinn§inmdag Pvisighupsann

i Im SR Voc §4 Isc i Ucelisi uamuias {ai 8%3113%3‘:188‘1
mIgARH Shaumis

Aan§in s dahywiig

an§Sununndag 2k

2jigh

Irradiance Meter

20e 1D

&-5’{, &5’{,9

N3 G WV

a3, .
200U multimeter

e,

© Clamp ammeter

QUAIAN/QUAIANS

9. Combination Pliers
V. IBROUUS e
M. Multi Tester

&. Screw Driver

&. Irradiance {5 {5

Procedures:

2. Please follow as in JOBSHEET 1 to Job sheet 4

Name :
JOBSHEET 1
Title . o8 Rundagjioe 1§)udh Iradiance
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Aim 9 Anni¢nngshisfgnnoig ivafun{inmsny Shndagh
iﬁi:]t:i GG I8Y irradiance

ORI /UTAIS

1 Pin§n:m&a] Polycrystalline

RROELINSEG

1 Ainfom

1 QUAIANNIAIE
hesoig Sundagismiginn§inendniguih irradiance IHM SHSIY

angL menphwitnhmuumn§ 1 §hjumnd 216w msvinman

imuhywsamimuigiug:ngin:men] PV g

Figure 1
9 . NeoE RN RJIn1S irradiance ISTiGHANF A Enpiscifiunimy

mNiG 1 SURRIMMIMS ammeter

PV

Module \/

Figure 2

V. ARTHN A ATIRTS irradiance ISTTGHIUAS MG npiunimumni g 1 Sanagmms

HISIUAS voltmeter

Results
Table 1:

Shading No light 1 light ON 2 lights ON All lights ON
Irradiance
(W/m?)

Short Circuit
Current (A)
Open Circuit
Voltage (V)

Conclusions:
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Q1 figiumnd ANANDFAGUT:MATS iradiance igh §u§gBnivig 9
Q2 finahfisuG:m s iradiance thighimtshainiagjiiagg G0

Name :

Job Sheet 2: PV specifications & Connections

imutanie

1. 164} unpnwmivgagSwain$ gishdginn§pming Py

2 iigimugiun§n:mEng Py idTiiwuntunmumigh

3. i guminni§in iy idgfigmimaiginn§inm ey Py inupimi

qunInn, Shawi:

[,Uﬁgﬁgﬁ]‘l PV (OFF GRID) 1 No

Irradiance Meter 1 No

Digital Multimeter 1 No

Clamp Meter 1 No

Solar PV Wrench / ABS Plastic Pocket 1 No

s s

nRnjMan{insmnj pv SundmEgSwivain«

9 pU{HEUISHRUSNFNMER] PV integrator 9 fUNUMPNH §GURIGHTSNFN:
méﬁj g SnBuHinnncm e |

o
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v GInmMIvEAGgSw PV I{MBIGEAN STC 1STHUGUAITS AT
midnfnuANE haanEmytoug:n§n:mEn] ansniign
¢ hasBgSwmniagh yug:nginsmnj Pv 8ywI4 (PV#1, PV#2)

| s

MIfiMUegl

9 nmuidTisHiun§in:ménpv 2 i A
v NUHUNNMERIPY 2 T

m dasthdispemimuisugicdi Sudinmeiph A

J 9

MIfTMUMigil PARALLEL CONNECTION

w

1 bl

9 mumighisHiungin:mnjPy 2 nsipd B

&
10 =

W MUuFHAFNMEH] PV 2 (UM

m hasthhispammuisugjinighSudinmepd B
¢ AN NUNNISUSTIATHN Y B 9

& ﬁnnmmﬁnm%smjm%g'hgmmﬁ B
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Form A
Name of integrator:

.A.mnmﬁg wisfHun§in:msn Pvidumsingjishiymumugenn sTC §oigu
msinidmisiignabimuisug:n§in:msng PV

Module Power | Vm(V) Im (A) Voc (V) | lisc (A) Max
max Voltage
Pm(W)

Brand:

Model :

Nes vm(v) 811 Im (A) A HDiSEH sinhinmsisguninhannihw MPPT 4 iy STC
Ao uiniinn§inmenjRywatinm:< PMW) = Vm * Im
A. §ai HHn§nsMEHPY Module #1 (ad)) ig&]hfjmdﬁm wiinigm 2

RadianCe ..o, W/m?2

a

nes GgSunsiubmun§n:m8niPy #1 () iymuigeann§inminumitumsEnig)

o

Individual Module | Power max | Vm(rpm) | Im (A) | Voc (V) hsc (A) Max
#1 Pm(W) Voltage

Brand:
Model :

A GRafiangn:mEn] PV Module #2 (1§i) ‘Ig:]i‘]fjﬁ T Wi nig 2

Radiance : W/m?2
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Deomiungin:mEnj PV Module #2 (i) tﬁ]ﬁgﬁ o i wibnigu Shn

Individual Module | Power max | Vm(V) | Im (A) Voc (V) | lisc (A) Max
#2 Pm(W) Voltage
Brand:
Model :

Form B

A-gn{muigifin
i gimiamois Hunginsmbng 2 i hidhislapSwinumsaumai - § +

—00+

anc

2 fun§n:mEnnmumidinaggm Py iginabnngn wwidninn Qhna

Radiance : W/m?2

hed mInMU HuASn:MEnPV 1GTUMUM

2 Modules in| Power | Vm(V) Combined | Voc (V) | lisc (A) Max

Series max Im Combined | Combined | Voltage
PM(W) Combined

Combined

o
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Combined
circuit result

PVs

E. fipimuigjifs

Form C

pimiamuisHiungin:msng 2 Hin highShmuislanSwislivag -ve 84 +ve ..

F. fan§insméniaupimomigh

maGan ginn§inmEeny PV Plane 1)1k

{8 irradiance

Radiance :

-00+

o

W/m?2

Ui

1. Perform measurements of the parallel PV connection combination

g6 ShAnu 1BnvH W wheo

Modules in | Power Vm(rpm) | Im (A) Voc (V) hsc (A) Max
Parallel max Voltage
Pm(W)
Combined PV
circuit result
sidApigatlosamn mudina Shdhwalytasuing Adad Gis ¢




1sfRigins

1 ftgidagjh voc inmshasisug:an§in:mbng Pv Sywaf
STC itumsgisd ngusnnainsmiflhsfimgae

2 iigjs gumsahagupiggal udninim 2 pv gin g

3 iglinuiugi ngin:mﬁﬁj PV 2 [pitSMUMIgH GINATEIS Isc
4 AN BANTSUSTIET PV

5 aN N uANisugjmigh PV

6 iifmimutanhisminaond aghaduinisind PV module specification?

-Q0
A

3
=0
=4

2@
=
=%-
5
-

Name :

§nRgmif 3: MU PV

qURIAN foEI:

{UAgagsn PV (OFF GRID) 1 No

Irradiance Meter 1 No

Digital Multimeter 1 No

Clamp Meter 1 No
qUAIANMUTS NN n:mEn] sURINNMG
Spanner Wrench/ ABS Plastic Pocket Solar
SUATANMY Wrench 1 No

e A4 GSSIRUTMS

gandimu
ug:n§inembag Pvipimsinmathnwspwds idyifejhoin ygnisighdus
puin ii8sgigeis mannismimijuinm PV §hinsigihg ighinnsiguming
putnuifinigih ign PV idupinsyuinngups:Ramipagismiviiani g
i:QigjmentaguBsidmisinan Swivad cellsisinhfiungin:msng PV 4 m'mg
ﬁmmmﬁﬁﬁimté"lﬁigmmﬂ | |

1sfitnn s

ﬁ§ﬁji§ﬂjmﬁﬁuﬁfsmig\ﬁq:ﬁﬁﬁj.jhiﬁt]ﬁ%iﬁmnﬂfsmimﬁ‘[)ﬁjimﬂj"l

sidApigatlosamn mudina Shdhwalytasuing Adad 8fi1 900



wasiBug:puun§paninmsiaimsifinituminguhwiivindgais Sanums

gfud USSUUNENMER] PV MERI{HIN S M AN UMW UIEUEQDIN

ifuing

9 itfhmsighifmimfpuinuihwmimtpna A4 isTiulnighigiamilbug: pv

iU aInRRGnNEH

v mﬁthﬁﬁ}ﬁflﬁjjﬂ SHEgRUBIg INWMSMINAIHN

m Nfo§n A ﬁuujlﬁjgﬁim[ﬁﬁ auninnafisug: Pv 9 iBmfn i windaghialf

I wid M SINHAT 9 KA irradiance 841 Voc 841 Isc |

G UUBH (RUSANTYWMAYSISUS: PV MyWwEH{Hhal A4 4 AH{M irradiance §1

Voc 81 Isc

¢ UQIUUH [RURANTMARAMAUISUS: PV YW A4 T WRRMMEIN
PV SHRAMMIMSIRH I
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D UUBR{ATHANTG 75% 181

a

9 UQIUBHNH gU 100%
WV HINMMNREHGUAIHES A.
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ANNEX A

Name of surveyor:

9. HUAFN:MEH] PV 1Ug 1 giign 1 wign 104

Irradiance : W/m?2
minaoii G gSwisiud Hhn§n:mbnj PV imvugesann§itumssng)
Module
Brand :
Model :
Shading One A4|25%  |50% 75% 100%
paper

Irradiance (W/m?)

Voc (V)

Isc (A)

iwsfhiu§ms

1. ImadnAdshinh Voc Shmaity ISMIMATUIBNY
2. Imatl A ehind Isc SumuiwismimAjuin
3. i safny)uigusutmuisMIMA{AIIN U 53 Open Circuit Voltage vs
Short Circuit Current 1 |
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4. e siBiuthimivg: Py SspimsmAugWw i wminAjuiv U ifgngian s
mimimiigsaiwig Pv?

Name :

a§nAgmi§ 4: mnfinag Diode fMIMIMINUAZ{NMEH] PV
imudanits SagjaiagiwNiUEANIUE diode PN junction IMBIHSANGUIRY
(Ut uljunygma ifgjannnspiuimnuash

Afims

diode fNGUAIAN semiconductor IBNIBIHUME fuFanitlingtw iWiwhpin sbnd
INMHIEUEGM Silicon 84 Germanium hﬁmh:ﬁnimtnm‘iﬁmmﬁjg diode #1814 U
ﬁﬁ{ﬁiﬁ INUE Anode MUIFIIARNAHAIHIGNS W cathode (M SMUIFIIANGY
AMHIGENS) T 1STINEUIEA diode Lijfmslijlﬁln ot wyuRghnanuisigEh s
FUWISTAUTEN Anode (Hit SMUTFI{BANA fjJi1-Ve 811 Cathode iglpana A
+IVe 9

ielgh g unyu M EsH MAgIBISU)ITMWaNIIN resistance §ai 1 1STIAUTHN
diode M1SYUIARYUUMITIUR Junction SHGIgMSIRI{HLIN:GIgUNIM S

diode (it SIANMISIANPHUWIY Giun§inmEn) PV DC goidumsuin e
iy |
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Bypass Diodes

Conducting
Strip
Positive
Terminal
Negative
Output Terminal
to Charge Controller
& Battery www.electricaltechnology.org
Tools, Equipment and Materials
Equipment / Instruments Components Required.
Digital Multimeter 1pc Silicon Diode ( IN 4001) 1pc
NIL LED diode 1pc

Anode Cathode

(+) DI =
‘D)
J

Circuit Diagram

o
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i§nE 1 - 1) diode 1ENWIH muttimeter 5

SHlh
AN ETAT)§ diod
' L -
VI‘/(-L_}\'.,A \'l,fjpj—’,’;x LA
W/ m d /[ =
oyl orr | '
O&k oW CA AV
mA com. wA COM | ]
DIODE CHECK
s s Figure 1. Figure 2
1. ;U Digital Multimeter 1611511 'diode'
2. U multimeter XSUGUINMARUMNG 1 1UTW MSHiy
3. MU multimeter XSUHBUNMANUMNE 2 10N SHIY
ignd 2 Gunypuluujgnis LED Diode
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Y
-1 -

12\ 4 121 5

Figure 3 Figure 4

9 n ~Svoa
=

V. aniBuaAnNSMNisHnU

v

9. mutag)Fgsuinmanumng s Wit ASajSuia)iysinnidnmigagiy
f1

M. GURYU M ATISMIBMULS diode §EUMNMANUMNE 4 1TwIBAMIGHT

4
G. RS ansmAisAnm 4

(9N v

mihes Shmiuiias
9. Bingnaty diode i multimeter 358 ARMNG

In Figure 3, the LED

In Figure 4, the LED

Diode condition Connection asin Fig 1 Connection as in Fig 2

Good diode

Open circuit diode
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Conclusion
UEMATAINEIEY diode T8I SUINMANIMY

S m

§i8BHMIS diode AWMATIAMLIEY 1UATHY

2
5 JuMng 1IN |aAJIS:NSUN MG diode MEHFINAZIGIZHUM
. uinmAMIHIMa diode 19TndUASHUNNMEH] PV
iginhjumng 3 LED diode (I SMUiISIahGURYfuUY i';mwﬁmn fy?
5 1 v 1
; © is1njumng 4 LED diode (It SMUISTHNGURGAIUYTURGUN
fu
Nfmsuigy

wivimiiscelsHian§n:msng PV isliyMuansSMALYMINIWMS Bypass
Diodescelisi#i 1§ (N6 § ] photovoltaic ingWIM S 14])§ SUI{PINIAT 0.5-0.6V 2AN:
inuigusIsnuiscels SIHN§{NM§5j photovoltaic IHGWR{TINL 1151 1.5W.
TN cells IMNF{N i § fjphotovoltaic IRYHITS 1.5W ML 0.5V 5igiS 3A iU MS
HUH

cells 110§ {A1::MF1}] photovoltaic (i SMUMIATT i SHiRniIgiup sl
F3m8 diodes ghmaghmacels fiun§in:mEnjPveainuiag)§idT oig " GV

(<3 o 9

SywIBiagm enn:IuniagNaIul VT = V1 + V2 + V3 .. Vn 4 §igeaiiagjieou vT

p=%24

=0.5V + 0.5V +0.5V=15V 1
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ighinpudidhimingm cells HiN§{n MG 1] photovoltaic Susaidinhdidhimi
ey Ind cells Hiunfin:msng Pv sinbuilinmnstunm 9 ufusgrumsnune
nhuTinums aigmiio Suaiagng MUy 6ig MSUNMHH cells PHAFNEH]
PV iﬂﬁgﬁ “

o )

ol

1inImMits cells HHN§N:MEj PV idum S Ui wm S unghmes

v o

(1

ishnuiguanmag: unangiiglil cells SN 1 §1] photovoltaic ShESMGH

o

alo

s ununRSitumnsainng §hi§:qmﬁgﬁmﬁﬁmm conductive “1 i S diodes
ginnie OisnuitusOnmwimgm Py idupassgesangp:minmwn i
NUIRYUIIFIMS cells NS UIISTIAATR U AR SMWNUSHT Bigidn
18:8000MUIG] cells RitumsuImuiganishinuiunsguRnsau ity
8 1l MEUHID YA cells IRUMPTINWaNIHA IMEAG:ST cells MBI
cells HYMITUMNSUINUTAANUNBIRAHIMIMAG B AN wuifl sfuiag) §idn6
N9 15182 cells PHNF{N:M G PV i Uid wms s mUmwmnd mqﬁﬁ?gms
1 sigfh g G tmgwislipaani v ah ﬁfiﬁ{jhﬁ?@ﬁ‘l S18:UAMUBIU)IBISHH
Gruimlgwisinicells fiun§n:mng pv puinnidumsutmuiduidima
mﬁnmgaﬁLm%smgﬁm“mmﬁamgqmﬁﬂﬁ ISC 4 igpidum U NIsigngh
ugspuun§inmininnavinisnntgugmitdang dulhimisinguis:fama
USWPA§M ARG YMBRIGISE cells PV 181U fUUNEA:M 1]
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Stand-Alone System

DC AC
PV Source Circuits e Loads

~ » . Inverter DG
PV Qutput Circuit il?git gl;rcuit

~ A~ . I8verter
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Source Circuit Ground Fault Inverter Fused Cﬁc%it
Combiner Box Protection Disconnect

Inverter/
3 Charger
Charge

Controller Battery Fused
Disconnect
PV Array
Auxiliary
AC Source

Battery

Bnimuynisiig PV Msithwigyn
Block diagram of a stand-alone PV system

A basic standalone or off-grid system
AC Load

PV Combiner Box / DC Disconnect Box

ENRATEEA / Solar Array

........

AC Load /

230 Vac

e Solar Charge Controller
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jumnuinmaRgpMuisuag PV Mot wigin wmumisins
Pictorial diagram of a standalone PV System for a residential home.
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DC Junction Box
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1. Off-Grid
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asessressaisd cd.m-9
9. 1fi blocking diodes ff#? What are blocking diodes ?
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Blocking Diode thgURIANHSINHE]GISUINiug igimiwingim: Gighniimu
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9. IFGUANNGHHIUAS Solar PV fiIUTHHGIS DC 181678 AC?
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9. QUAAN Inverter HN{UAS Solar PV 1 UUighitIg DC 1916ig ACH

o

siApigantovamn M ShhwatgthasHins afad ¢fis obic



A o

ssEHASmeE i m-n: AarSEaRmse

BRIIRRSESR?

2.1 mufinagmugjispAgug:aen

o

a =

o

BEFRRSHEHRBRCL

q

(]

)

N

SnginnNas;

isipudamamuantnjiig: §§Swinin sy wHNUIsinasHtunn

N8nsMEr] 1S1AUSIGIGIANIM: Cemara [fUf Sawojajar {fUfi Brebes 18§ Central
Java 16 giiaghw s his g sigupimiotimam e Sy wIisini o
siwnunginsmbngg §gSwywdssidupimiuumniinagis nsisniimy:

GgSwinagug:unun§nemng 1 15-1

Day 1
Time Irradiance (W/m2) Suhu Voc Isc (A)
(0C) (Volt)
6.00 28.3 31 14 1.12
7.00 140.3 32.7 23 4
8.00 213 34.5 19 8.5
9.00 624.2 39 37 10.2
10.00 661 39.4 33 121
11.00 928.4 40.5 39 11.4
12.00 947.7 39 41 12
13.00 1002 49 40 12
14.00 629.9 51 36 12.2
15.00 623 51.6 37 11.2
16.00 221.8 32.7 14 12.2
17.00 32 31.9 14 3.1
18.00 25.9 31.8 13 1.9
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MNi 2 Day-2 §gSWinagug OIBANTNINEH]
Day 2
] Irradiance (W/m2) Suhu Voc Isc (A)
Time
(oC) (Volt)
6.00 25.7 31.3 13 0.8
7.00 140.3 34.6 18 4
8.00 217.9 32.7 13 8.5
9.00 221.8 49.2 19 11.2
10.00 415 40.1 23 12.2
11.00 422.7 51 34 10.9
12.00 611.9 51.8 41 12
13.00 217.9 34.8 31 4.1
14.00 210.8 34.9 36 3.1
15.00 135.2 31.9 37 19
16.00 142.3 32.1 23 4
17.00 32 31.8 14 0.8
18.00 25.9 31.2 13 19
Table 3. GgSwmnty
Measuring Data
Cold
) Internal
Battery ) Cranking SOC SOH )
Vrating (Volt) Resistance
Ampere (%) (%)
(mOhm)
(CCA)
1 12.37 769 100 100 4.04
2 12.30 896 100 100 3.47
3 12.51 929 100 100 3.34
4 12.74 692 9 100 4.49
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Fig. 1. Inverter anfinyji§ g S wiwiff Osilloscope
2.2 UgBIEAIIBUS AN

mufinalpiguguun§paminpinsagigiliiimapagmaisug:
puungin:mEnjghaghin IH 2 ANTSMT irradiation 8HMIH MYIAHANMAgh YW
g Sunwgjans ) ugan:isgaunisaumianspinsnsjumei:igg
tmﬁﬁgﬁjgimfm (I-V Curve)

SHORT CIRCUIT CURRENT (lsc) MAXIMUM POWER
VOLTAGE - CURRENT

v_-1)

N mp ~ lmp

RS
Current
(Vo)
T T T C T
Voltage OPEN CIRCUIT
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2.1.1 MIAANBYAUTD
inwannamiginygnsiifiugaugeanisnuvguun§panigpinsmo
MISTvH ﬁuigz%gi’gﬁghmﬁfwg:Lf{ajﬁngm:m%jmswm Wwiglih 7.87 m? 4
MIAANNRBANTNUTSFUUNFMER]ISIHI 6.00 (fin MonannMSihwign
iﬁfiﬁjfimimm’[ﬁ‘lﬁ%u
Pin=EXA
= 28.3x 7.87 (1)
= 222.82 watts

2.2.2 MIKANHMTING

WIB £ UM § 8] Western Indonesian Time 1 WIB f7 iﬁ‘lﬂﬁﬁiﬁ‘lﬁ Greenwich
Mean Time (GMT) U Coordinated Universal (UTC) Time I

aghGgSw sTc awimuisggn Py IRUFNISINWRBUISG O itu
mﬁﬁm’[}jim Siﬁilﬁ@iﬁ’iijﬁ@ﬁiﬂjﬁﬁ ﬂjg\t‘iimnﬁ‘lﬁﬁgﬁ PV HGONIMY:

Vimp Nameplate = 18.|6V

Voc N@ameplate = 22.4V

Imp nameplate = 1.0528A

Isc nameplate = 1.18A

wgnuisminaiiisial)fuguunginzmngist 06.00 WIB #ig Voo is 13V
§4 Isc 0.8 A (HIMSG G HigenTy Vmp 84 Imp IHUMSAANDMBIHINSHAN N6
MNMY:
Vmp count = Voc Measure x (Vmp hameplate / Voc hameplate)

=14x18.6/22.4

=11,625V (2)
Imp count = Isc measure x (Imp nameplate / Isc
nameplate )

=1.12x0.94

= 1.0528 A (3)

uUERHTY Fill Factor (HINS§§UTNWHANIM

FF=(VmpxImp)/ (VocxIsc)
= (11,625x1.0628) / (14 x 1.12)
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=0.78

2.2.3 MIHANQNENUHFUIW

AIgRHTNUHRUIDIEUMEULNMINWUSAUAFN M §R1is1 06.00 ME{HI
MeRANINWigRIbuEMINNIMys:
Pm = Voc x Isc x FF
=14x1.12x0.78

= 12.27 watts

2.2.4 MIANN S’]Lﬁffi‘jm f

minAN o gmnisigSwug: v

iwidodminnimys:
n =Pm/Pin x 100%

n=12,274 /222,721 x 100%

n=551%

4

(6)

SN ERJARMATMGHRINSHAND

WP MIpOgMAGom (PO gMNisiuAsug:(wun§in:mnjnins
g g Nt g sRRMNE AN[MY

MmN 4. PagmisugUUGUGhIEYS-

Irradiance (W/m?) Pin (Watt) Pm n
Time (%)
(Watt)
6:00 28.3 222.8 12.2 5.5
7:00 140.3 1104.1 72.0 6.5
8:00 213 1676.3 126.4 7.5
9:00 624.2 4912.4 295.4 6.0
10:00 661 5202.0 312.5 6.0
11:00 928.4 7306.5 348.0 4.7
12:00 947.7 7458.3 385.1 5.1
13:00 1002 7885.7 375.7 4.7
14:00 629.9 4957.3 343.7 6.9
15:00 623 4903.0 324.3 6.6
16:00 221.8 1745.5 133.6 7.6
17:00 32 251.8 33.9 13.4
18:00 25.9 203.8 19.3 9.4
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mN# 5. o gMNisug:uun§in M njanywininiglig-2

Irradiance (W/m?) Pin (Watt) Pm n
Time (%)
(Watt)
6:00 25.7 202.2 8.1 4.0
7:00 140 1101.8 56.3 5.1
8:00 217.9 1714.8 86.4 5.0
9:00 221.8 1745.5 166.5 9.5
10:00 415 3266.0 219.6 6.7
11:00 422.7 3326.6 290.0 8.7
12:00 611.9 4815.6 385.1 7.9
13:00 217.9 1714.8 99.4 5.8
14:00 210.8 1658.9 87.3 5.2
15:00 135.2 1064.0 55.0 5.1
16:00 142.3 1119.9 72.0 6.4
17:00 32 251.8 8.7 3.4
18:00 25.9 203.8 11.3 5.5

9

mnauinminigwogmnisug:wun§ipsminjnuyuwithnigligs 1 inuni
[aigmngaItinigl 17.00 & 13.4% Seudgnfitgd 11.00 84 13.00 i 4.7% 41 Ginnn

>

piglgumnavinmipogmnisug:un§n:minjnnywininisiigs 2 inuniy

ol 9
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Table 6 Nameplate of Energycell 106RE Battery

Specification Score
Voltage per unit 12VDC
Maximum Charge Current 30.0A
Float Charging Voltage 13.5 10
13.8VDC
Optimal Operating Temperature Range 23 to 270C

suiifuminwnigiunigwanmisiuinninueg mimagmopinsiing

NBEARNNEE
Table 7 Battery Rating Voltage Analysis
Battery Battery Analys V rating > 12 V s
Battery 1 12.37 > 12 Volt Good
Battery 2 12.30 > 12 Volt Good
Battery 3 12.51 > 12 Volt Good
Battery 4 12.74 > 12 Volt Good
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pusinmemawahEitunsha §hi8n] miwahnamsniPniunwniy
dndiuhwaigapnngizutmh 12v figihapsmaisgShnagnghansmn
NN

2.3.2 milm#is Cold Cranking Ampere iS’ﬁ[ﬁ'ﬁ

HigiSAIBHRMAN Cold Cranking Ampere (CCA) fig UM SHATBHEMNG 4 B IM
Aniginfindmy 400 CCA im:gini(if 100an igiRunwapsSMNGRARGHADS
maeg 5] 9 ignuimnufgSwinagg §HuHOARIRADSMNNY ﬁsmsmizulﬁmm‘j
GINHAT AMIGUTMEL CCA GMuym{pin Siﬁli‘lﬁmIS"Itjﬁm nEgisy fufigms
iinviw yislingngiansmng isinuis Solar Power Plant 18: gituiia
AIginMgE SikHa ﬁutg:é’ism smia;timﬁijﬁé ishansitugipinséo Sadmas

2.3.3 mimaansmaismianng Shansmnajemnisiitg

inwigaubuginisigSwhmgisinhmny hmopinsimaapsmnisms
ang Suansmaagemnislilg %gmn’”jmnﬁ NGB NI M ansMNiual SOC 181
UG 1 § 2 8118 3 1ST{MUUH2AN 100% UINMSIGNSANATNMIUIW § 4 GRANSMN
94% TN M FHHHATUIW S INM“ W{NTUHEAN SOH tmmﬁm@smhgﬁ k!
HEOWM SHTY SOH iR isiinimasll 90% (> 90%) [6] 4

2.3.4 mimaismnus{Hnbphisiity

Table 8 Battery Internal Resistance Analysis

Internal Resistance
Battery
(mOhm)

Battery 1 4.04 < 5.5 Ohm

Battery 2 3.47 < 5.5 Ohm

Battery 3 3.34 < 5.5 0Ohm

Battery 4 4.49 < 5.5 Ohm

b [} o

imnuhmoipinsimsuidmnigasPnnnhisgAnuasinuthi 5.5 Ohm
(<5.5 Ohm) 9 iS:UiNMBOanSMisgHuaTUnHRansmn 9 v siBnigismnns
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Hunudidiai 5.5 Ohm (> 5.5 Ohm) in:gRuigiaAilinsmhiys i wmsimm
MWMUITAS 1N wihgsthimvivia 7] 4

2.4 [UGHIREJ Inverter

ifminastinithwild osciloscope 1816 §HAIIUAT Inverter iEBjiB g {pHinun
UM SUIRRIG M Inverter S1inu tﬁﬁjnﬁ]ﬁmjﬁﬁigfm@gﬁ [UIUAT Inverter fiUg
fuinaygwugsingm: ug:FgSwhpimigoahmninigy:

Table 9 Inverter Specifications

Specification Score
Model PSW 2000
Continuous 2000 Watt
Power

Peak Power 4000 Watt

Output Voltage 230 VAC

Conversion Approx. 90%
Efficiency
Input Voltage 12/24 VDC

Inverter IE IR Inverter {Ui7i§ Pure Sine Wave 15§ g8 Inverter [Eiﬁﬁ
miﬂjﬁfﬁfslﬁj"l Iﬁ’tﬁﬁﬂﬂ UTM nnfm%ﬁmmﬁmm W Inverter MYBIW: mgﬁm%s
oscilloscope fjiljuMm NG 1 MiRAN S]Lijim SHSINHGANIMY: Vpeak = nx V/div x
probe scale (%) Where: n = number of boxes

v / div = voltage per box
Then the calculation is obtained, @ Vpeak =3.2x10vx 10
= 320v Vrms =Vp/v2 =320/v2

= 226.27 Volt
INWIgHITUgRUTSMIHina Inverter ShMINANNIUGRUH 226.27 {14 Mi

tmjnmjm%g%sfmmgﬁmiﬁ UM SHAN N YWHRTULUIN MO RIEHRMInANNFia

tnpuuSnnigimsiubhnamy magumisnignd ajhid §R IV Inverter [RIMS

o
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anA N WM wRigiuishBHromihwaniaminiviOyn Ui wanimi
MU Inverter SHAMITITYH Inverter ﬁutgzﬁmﬁﬁjimsmgmm Inverter G1ANIMI
NS WIS URM AT
2.5 syfiugsisagn

mifin g nuivmaginsifighihwmnnainistiupan Fg6uiua
Inverter) 8#isigiugngdigmuw s Amiifingisumsi§ msinvgsisighmniag
ime: | |

Table 10. Drop Voltage Test Result

Voltage Source Voltage (Volt)

Voltage output of | 225

inverter

Voltage on end of | 224

the line

islgnmnag 1o grmeiBundmes SR NI EAGRIMII 9 Ananis

= 1 1

mgﬁmmmmim SUPUgHIAAINT i wigniligswpamnig 10 hmspims
N8njiumiG: mﬁmsﬁm:ﬁmmism:mﬁﬁ AR AR T OMIMY:

v

_§~

V = (Initial Voltage-Final load voltage) / (Initial
Voltage) x 100%
= (225-224) / 225 x 100% = 0.44% (8)

nmopinsugnAinihmAgiduifinigihin ,mﬂﬁmﬁﬁgﬁmﬁﬁmms
{pUH1IST PUIL Indonesia 2011 tiuisisissfinndisad upimagignnsmad 4%

4
2.6 miAmuHG

S
amigjidumsiunnifvgsisnumswanuniyn§hn
2NN BMAT N SHMMIIMA 6% 9 MIASIINHEY
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wighunmun:mbn] mebgs Rp 9 52,553,000, i3IS (Mpw + Rpw) 118G SS Rp.
5,479,196 SUHISUSH{UGIR) 687 kWh
2.6.1 TRIAMIL] 1 i SH{MMITMNT 6%

ifgjegumsnigighunn (COE) ﬁiﬁﬁfiﬁj%ﬁjg (NPC) 811111y Break Even

< =3 12

(=

Point (BEP) fiUNSHANSIMIE S{H{M SHYIE iﬁsuﬂtﬁmﬁjgﬁg?m I3OENUITE
musHnEnun§inminguinighunuuoinasingm s Rihwaniin
AIgRYAUISINABHOBAUAFNMERHIN ST RGN wmIEAMWwEsM (8]

i, igiiegal (gifugs)

2. BSANIGIpNRgS:159

i misamwitmiis sl Supiviminu

w. MIGAMWILMIGSUANY (AT TNTING) I

MIRANMgHBANISINsHnYAUN§MEgEHinss guimwmitamus
ig6in (LCC), AMANIHYSS (CRF) SUBMUnAYUEIE) kwh ISINMGHIUNUNE{NME
§]

INWANHMMIMA MIBANDRNAIENIHESS (CRF) [RIMSHYIREENY
iy
i(L+i)"
1+i)" -1

_ 6%(1+6%)%
(1+6%)% —1

CRF =

=0.078(9)

misamuwibiGiin (Lcc) Lﬁimsﬁnnﬁmmm:énmmnﬁmﬁmmﬁﬁﬁﬁ (C)
iswAvams Sumiss) (Mpw) Shigiudga (Row)9 Gigeniginiin (Lco) issiunm
n§inemBngisinhmidnpis:Sapinsann§onnIme:

LCC [9] = (C x ClRF25) + Mpw + Rpw
- (IDR 52,553,000 x 0.078) + IDR 5,479,196
= Rp. 9,590,245 (10)

mimatgRgisigniamius §G UM SHigisniyuvni (COE) Myudh
RIBMINNIMY [9, 10]3
COE = (LCC) / kWH
= (Rp. 9,590,245) / 687
= Rp. 13,960 / kWh (11)
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MyIMASANUTTAP{PINSS UMW Revenue = COE x Load
= Rp. 13,960 x 687

= Rp. 9,590,245 (12)

igiiuiuugyjg (NPC) A gnnivgRniansisinawighvnnng
NN iy NPC giaghisiphighunmin:menjims Comara Mywiham
MI[MA 6% NGB UMD MISIHHMIRNNNGENNINY:
NPC = (((C x CRF) + Mpw + Rpw)) / CRF

= Rp. 52,722,053 (13)

UUBRRIYIS NPC (ITNUIG: N 25 §1i Rp
QVY.dEd. 896, FANGTIUR Amugeanidunigismisitng Sh{ma
sanuanisisans o ymsiumwnshhgnahugeanyuitussguiug:§h
miHul Sugsmsiusinnm ﬁ%g{;jﬁﬁﬁmjl§ﬁ%ﬁg"1mﬁ‘ig‘imﬁﬁjﬁmm‘uﬁimz
iNR5 25 §) SHHMMITMT 6% MGIYNIRMUIREENNIMY:
O&M Average = (NPC - Initial Investment Cost) / 25
= (IDR 122,595,514 - IDR 52,553,000 / 25

= Rp 2,801,700 (14)

iwisiniguiuims Samisimuns niy BEP MG{RINSANNS
hywihhhidpgsamme

Fixed Cost  =1IDR 52,553,000
COE = Rp. 13,960 / kWh Variable Cost = Rp 2,801,700 / 687
= Rp 4,078

U UuHiihggumsnHiy BEP {9
BEP in KwH = 52,553,000 / (13,960-4,078)
= 6,434 kWh (15)

o
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https://www.hioki.com/us-en/industries-solutions/facilities/solar-tools.html#anc-05
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Form A

Name:
Solar PV Solar PV
{E}
(8)
BATT DC
+ +
DC DP MCB
DC P
MCB 1
|
L * L |®
1 (© N @
(D) . E |o
Complete Equipment label:
Label | Name Label | Name
A B
C D
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HGJHIGUNA PV module:

ngHRasf STC 18 1000W/m? ;AM 1.5 ; &3 ANMNIGHIH. 25°C
mgmoniuim: 30w

[

Voc: 21.2V
Vmp: 18.1V
Isc: 2.17A
Imp: 1.81A

ARNSURRIEGMITMWIS B g3 ishnuidugrhpimsmimigh
N MBNIUAIHA:
1. Power output =

2. Voc =

3. Isc =

o
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mi§inag Sinwnigisipis PV Off-Grid

[Hi8nj Swinagis{uig PV MSUMU

immipanSapthwidundm

w

=3

Perform continuity test
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mMitfitiag Polarity
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e Controller input
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1
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2 qURIAN{HHARH] (Charge
Controller)

3 HAW (Battery)

4 SURIANUIGY (Inverter)

5 HPm
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858 56EIRE ¢1.é-93 GRID TIE PV System

9. 1GNNS

’Wﬁﬂﬂmmﬁﬁﬂ[}mSGrld Tie U On-Grid Sﬁ”ﬁﬁ[}ULﬁ]ﬁj”ﬁHmtﬂms Shige miin
yaunsanis:Espimig wwiahavanddiuhn§n:méayhauninddinuisn
(either solar inverters or micro-inverters) tﬁ&ﬁ@ﬁtﬁﬁumtjﬂgﬂ @Hﬁﬁﬁﬁﬂmmﬂ:”j

. n:m

RESIDENTIAL GRID
CONNECTED,SOLAR PY,SYSTEM

Grid-Tied System
ﬁjmmﬁSLUﬁngﬁm‘jmﬂﬁijt'iLUﬁg Grid Tie PV ﬁgmﬁm SU@@@UJUSWWL?TIH

DC Current AC Current

Main Utility Utilit -
y Utility
Panel D|sconnect Inverter Dlsconnect Breaker Panel Meter Grid

T i Q - !

Diagi
BCA-
cour:

Balance of System (BOS)
|

MNGM NS INNUAG PV Off-Grid 8810n-Grid fmns§wiiginuuig PV
On-Grid YW {HIMSHMUMYWUAMMHAUE oG MIGRGEH PV mti[,ijffhsﬁﬁﬁl@s
TNWH IS TAMMMEIW: Grid tie inverter ﬁﬁmmﬁgqmmﬁﬁ%ﬁjﬁgﬁﬁgﬁﬂc
MRV D SHINSFUNEANYTATMIFAFHNEANGrid gﬁﬁﬁmigﬁgﬁwﬁlmc
IENWMIH G UBRTMISMIBARITA{UASPV
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0 § Designed 1§]# 18 yTMiv Mo dtanmitth wal w{sif(MImiusin)hm s ani:

o
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i G§ ShagifmaislinumMIaginsmMInAuiINEsMoiOiunugjmsisnl
AN GguRINNIPIM a9 |

| olisguipnt m§ln Suadagpiis On-line inverteriS:(piiavINENMBR{PIMISY
AMMuAS ShinpEnnm nmigﬁﬁﬁmﬁnmﬁﬁmﬁﬂiﬁﬁjﬁj@mﬁn}mﬁiﬁmﬁ'j us
BRI PV TARJHASES Smart meterywAtnim sififuj(nniifng Shad(m
nEnUiRUNSEOn uifiimarmupiogminialinitd) el S A goft-grigiti
WA SAIENITRIURIIOMIGRGAUIS Grid WP ASEAGIPVHINS NN WAmMY
On-line inverter SH{ATNSHMUISIHAJGN FiYw Shywignig)nmuigiMeB 1ginigh
IR WHYNIRANAC

miansiiummaiyung) s owigmimigis:AguninN surges protection

gwiduinsmagmomimisiinusn saiinaiagnifisigiagal i uvamusni
MSMHRHIS YSISIUAUTNIASIGING AT |

Generator

L = L
(T | Eﬁ“ ............. _
) oo———] N
+ =] st L
{000} - = —
e d3
02 [ee v
b | prooc =

T -

(Aenaratar Conversion

whgmimimugan: giimofivaygwidupinsviaigihisighminiiés
Grid-tied 881 Hybrid Grid-tie ﬁﬁﬁf&ﬂwﬁgm:mﬁs:m?ﬁqmmmﬁinvertér ifyjin
ighnigum suaninigihywoummufofgem minmsoignias iduhmbth
sithwgshd igjumjomigunsnupgoivammadafTnunwagimaanig
mi‘ajmus G4 1is inverter [PANDC (ASMIMIY)UMAM GIHITW inverter {IfiN AC
([whgmiminfluummuiau§AC)9
wimuGansismit§inaunoiigh

imuinnaismipnilnudogniiighamowigPvagn imudaniism:
tﬂﬁﬁﬁ@‘[jjﬁﬁéﬁjﬁj@s Sumidigiu{pigPy aygpaduphguuggo)minngimy
v wislinit i ﬁjtmﬁmﬁtf&jhﬁg:ﬁg@m{ﬁ?immﬁm@s yRHMI
mengnRyg4
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hasmagunigih ilgimagaimngutpigis: Samidigfansinnemuns
Shusumiisumonginmsgufiwpmunipmd Sunfao895618: single line
diagram S#AgainMuRinn s vmipniss) Shmndinamip

Schematic of a one array PV installation (from SS 638)

| T T (Darmsonsows
' * X} Overcurrmnt
| i 2 i i Protective devios
1 '@ P 202 434 1
............ s 2o o) Pt el 1R
Supoly porre Meterng 3% reqursd
o canpmat Note 2
=
OC wde « AC side
PV pply cabee
R Note 1
! switchgear assembly
V
Deveces for soiatan
; mznr;'n-uunnu; 7?.';...1"2" { Type B RCD
PV DC e catier PV comverter i
\ H L = 'm
T G
i e S
' Devece for molasion
728721 H
" -,-_-_‘_-.
LJ'G" enciosure (optional|
Overvotage rotctve sevce. SP D
— PV genaramor juncton bo:

o
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e RuaSeE.00.4-92 SOLAR PV INSTALLATION TESTING

2

9. MIRISTH 2UATANITIR g BTN S Y SPPY

mifiaghnsaniaasamanigimaiumigagitenuigunseaiiuan
pc g Gluhidiuan AC o sigliMawandnfns:moimmsiivnl Samsai
MmN UHMITIR Y

vTmsine Suaumindidundimaapomniiagpisnspaisa) iwms
mogRamegamanuming fansyeinifiamafiugt SamangmA

Measuring Instrument — Calibrated by Accredited Organisation

—

A

Auynnn @

AC/DC Digital Digital Infrared Digital Insulation Solar Irradiance
Clamp Meter Multimeter Thermometer Tester Meter

Clamp meter : To measure the dc and ac current in amperes

Multimeter - To measure dc & ac voltage in Vdc & Vac, resistance in ohm
Infrared Thermo: To measure solar PV cell hotspots

Insulation tester: To measure the insulation resistance in Mohm

Solar Irradiance: To measure the tilt angle and solar power in W/m?2

WG vis{uIngMitHinag
iglinuifinafigiuuig aygn PV gSInUMSMInMUURnEagdymywes
MINGEANGREH [iHsigmudnhoismiansigoanimys
a) MINHsHIsAgmimiigjogijvuminmapanivgn Shuiguiliunn
(AC,DC)

b) MINAgHMisigsgaamimywiag]fAC

c) finggjhiraiaghi(AC,DC)

d) Polarity(ii Uj?ﬁﬁﬂlﬁgmﬁgﬁ@)
MIaMNUMyWPAnEagd oS qjutlmi{d polarity igjhimimh wHsEnmMY
MIGHIU RIS SO RH Ay SINIGINAJS

a) nﬁ?'ﬁgﬁm@ nj‘iHGjti‘[jljﬁim wiifguninhhainanigmisadhivspaud
iisig)i |

o
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b) i gURIANN BT S1S1GISHE

c) MitfinaIyeiniisyainiSwitchgear SHgunRIANMIMI

d) Anti-islanding Test
m.migfghisagmimigsyhjsuminmulapaniy Shamiviguywdgs
19)n

nuwdgmimigiogh jeeiniggiin Shapivigupingingg idfig)amnan
igoghninSmn snigyu(bm i) SaminmuRvHi

iHaningannnmanimegsmmipaisaiounasaiswigmimiis)
syh AN SENISIMINGTSHIY(R1+R2) ({UMIBIEH{UANACH

Gansaig(R1+R)HIMSNHGANMEUYATSHATAIHISIZIEEH MUN(R1)SY
CPC(R2)MuiR:istansifiimea Sumidigiuipnnifis

Hinafoamuiag)fAc)

ihifian|ey Bridge 1giUNAMUIHigHUHgMIMISINGRERNWHNEAN YiGh
i aidefvumuiag) §Hanaiugisnifmamagoigidananun faiggdisl
ﬁnﬂﬁﬁqmﬁm%ﬂﬁﬁﬁmm ainaiisighiag)§ grini§mind(m iwiwaiyis
(R1+R2) (I U18]) B iR B S §BiU - aimEImn§inaspiinifysmin
muviguiiyigpAgmimiig oy

R2
\; /
All sockets

0
to be tested = DD DW w Temporary

switches on X
///Q \\ R1 link \

Continuity
Tester

T BT B T Bl

Mains switch off Consumer
All breakers off H
All fuses out Uiriit

Fig 2-1 Protective Conductor Continuity Test Using the Phase Conductor as the Return Lead
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4. MuFinagiagg Continuity
imnig] PV string 841 18] Array g81nMUIIF1HAS Continuity DR HjIBUSIBEMS
juisligngn SHInisMmIsIn{UHOUAID (junction box) 18 array 8§t 3 1M WAL
it S |
1PNV Yigiginy (ohm) MENUTHHNTSH] continuitys
(@) Contiunuity i1 PV strings 811 PV array isolation
(b) Continuity i1 PV array isolation 831 MCB1
(c) Continuity iN$ MCB1 81 Charge Controller (PV in)
(d) Continuity i$ Charge Controller (Battery) 831 MCB2
(e) Continuity 1131 MCB2 841 Battery
(f) Continuity 113 MCB2 8% Inverter
(g) Continuity 1N fgﬁ terminal 1G (1) Inverter output terminal 15184 isolator
inputs fgﬁ Consumer Control Unit (L,N & E)

5 Miifiitiaj Polarity
181l m 61 polarity isminmink DC 84 AC Ripimsamothufuipiln
IMINMY polarity {S string AMYW HIN STIM MM IHN N4 DC MCBs
S polarity U3 81T polarity Bl PV array & (N aJ, DC MCB femuoifdiing
MIM SIS (cannot trip) INHFIGIWMITAUSHISIIMEFAM DRGNS

SRINifinas Polarity
inig] PV array (N8) 84 HIgne) ismAdumuia) (terminal) 151 DC isolator
Ut “turn-off” AC isolator*]
Ui unglg ohm U] polarity
(a) ﬁﬁgﬁ polarity 1/318] PV String 841 array §1n a5 (pinnig] ifws is array
faumemomyw iy idamo Tgms § DC isolator, junction box ¢
M inverter input*
() purdamis:isn yuAfapduigiyns is aray DmsmuuhagnisiSh i
@ﬁfa‘jﬁ?giﬂ 818 DC isolator, junction box 1§1M§ the inverter input*l
() utEnAnisagig] “Liver §4 Neutral” IS inverter AG output (it SMU1S]
M Sterminal 18 AC junction box "Live" 831 "Neutral" 81 AC isolator "Live" § i

"Neutral" “1

o
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6 fﬂﬁﬁﬂﬁfﬂﬂ (Vow) is PV String / Array
mitfguninns ihwifnnidi Sadantgiin e 191 e00v DC (E Y]
it} Ui MIg e N R G ATNUIHTR)
iii NN itttz Mf "rve" 1ISNUIG{HIF terminal "+ve" I8 PV Array; 81
".ve" 18 NUNTB{§1§T terminal "-ve" I8 PV array
AATMEIEIUIA)§61 (Voo) I8 PV string / array St g
7 GIgHUIAT)D I
mifiguninns 1wifauniaN clamp-meter §4 ANNGGIGIg DC ifEjh
f 1
IBaN{INRAT 1 (UATSIT PV array terminals [57SFI5164]4 DC isolator)
HU terminal "+ve" 4 "-ve" 18 PV array S {MIUNAIGISGISHUIA])H 1AW
i (clip) clamp-meter 16U shorted wires loop “1 ﬁﬁLm Isc i8S PV string / array 8
ik

m= ] WRanjeaned 2 (ualsid PV array terminals 1575
| MI§1_DC _isolator): T terminal DC  isolator

OFF

output “+ve” 811 “-ve” 1 tﬁi‘[ﬁ “jumper wire” T ij
NEGINWMIMY (clipping)  clamp-meter i
UIMMBRENIMENNMET AR GISHUIA]F

lsc 18 string Syt

8 MudingmMAnSHaggH
mitfini g siamuympinsasinitmidigiug idvitnnfcififieg
gihivaigjimsgofiigihinmudiging midaiisninsifigihmyw

8§11 megger-meter 18 YjN ISRV UTRINMETY GAM: nigia aghiniigg

16119 iR gnnusi: >1oMQ (MTMItigiug) 88 >1MQ (momidigiy
I UMS{ANG) 9

<

b=y

o
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gifimnasn S
YSINUIGIn R/ HIMAERS

v
(<] 9 "

1. igaigpauphfing Apinsigruhsivpiiipangaghomyw (i
(MAEHGURINNMGINWiIgHH / MCBs (it 8T

2. nrugH uybs ugmgiopso uhgn inudilhimnnwiuiiinsEns
M1

3. [pAI81T surge protective device (SPDs) it SMU AFH{MAH G i ATjH
iueshicauil 500V 108815218 MItMUITT SPDs (HiHHNG |

oMM M NESHa g DC array:

a) :fmﬁ PV array

b) (nifmAtt ignig) innphifinghpinsmowpiguainnugm g
Inverter iE6]I5) MIgE NBHAIZURIAN ST

c) ARNBIIIHAIIS Megger-meter DC500V 1

d) i fi “+ve” terminal 18 meter probe 1§1 “+ve” terminal is array, & "-ve”
terminal 1§ meter probe 161 “earth” terminal“l # ﬁi;m ﬁ%‘gﬁ JURY] ff'j ﬁrjfi
JURS array 1IN SURNM

e) UQUURIMA “+ve” terminal I8 meter probe 1§1 “-ve” terminal 1FIM$ array,
& “-ve” terminal 18 meter probe 1§1 “earth” terminal, ﬁfi[jm ﬁ%gﬂ ﬁjﬁf{?ﬁrjﬁl
JURT array TEITN SUINM

oM anadaghfiaggjh AC Distribution
For AC Distribution Insulation Resistance Test:
a) MEMIHRMUI Inverter 4
b) AANGTRTHATTS Megger-meter DC500V 1
C) M f “+ve” terminal %S meter probe igIm S “L” terminal %S AC isolator, & -
ve” terminal 17 &J meter probe 1§1M $ "N~ terminal 1 &3 AC isolat fi ﬁLm
NN a1 A g §jRIUAT L-N TR UM«
d) U@‘fiﬁﬁmﬁ “+ve” terminal iU fJ meter probe ig1M$ "L~ terminal 18 array,
& “-ve” terminal iU 8J meter probe 1§1M§ “earth” terminal"lﬁﬁ’[}‘]’] ﬁ%gﬁ FUt
(0 gy §jRIuAS L-E Iuuinm

o
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7.1.4-6 mﬁf:iiﬁﬁ‘j Commissioning
MI1§ina] Commissioning M AIMNUHIMSHYIGHGHUNOADASEHINS
figjuginpuaysinmim:pnw g inwmiahimygfupit s wiwmhagmn
ShsuMUMIEn IS HITuTHm uSInWMINNINAIYW JEANMIATINED
S
N8 upHLisuismiguanys
o Mitmuwit mie: mﬁm]ﬁqmﬁﬁ Sudumwis upsinaduian
0N: YUMIgBaTagiinig)n
o 1ifiguninNhaTsIg DC IRYjuMMAth G s{uHtjHIG
o SNTWAITHNHA
o PHUBIGR (ohm-meter) iﬁﬁji@]ﬁgﬂﬁ continuity IS{IHUIANU:1g1M $
i 1fdspridstusminnn: yujampamimoigiieliy
o 1Hidy Voc I8igjSiMHANBYUMNA polarity SHINGIS string SyI4
onuInwminnmi§inangs Shuganismngingdigih Py snoygha
&s
GIHAMIRIGSUAS PV IRUMBUMUEH
miﬁﬁmﬁﬁmamm‘hmﬁ%ajgﬁﬁﬁﬁhmims;pt'nm%ngﬁgiﬁﬁm NGMWYS
mmugmé%gtﬁm )

Array no:............ | No of strings:.......... No of Modules per
string:

nERVE BIRGINAISNE
MSMAgaitEn
S mppe L dmppe . Vocs s dse

string Sunitid agjiisstring =G8N AI§NHNYWstring X
Voc=........l....._.... |
ihagjafinimitsstring=6 8§18 6 §NHMY Wstring X
Vmpp;=............ |

Invertor TIRS. SR N0 o

o
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ltem | finAND string No:1 string No:2

1 | mapnilaygisiubiinaggn | Tnu§amsiny
iAhudspRammghuame | omaiising

| mnfulhivhivaigmsifuni

2 | hasndhagiad)§6uni(voc) §4 | Polarity - POlarity"
mgﬁﬁimﬁﬁ(lsc)tsﬁstringisgﬁﬁ Voc= Voc=
spgpiiwnp|uiguaigian | 1se = Isc =
menai(hi9)

3 | (pithconnectersis  string8t | uajaghiggogh | uajaghigyugh
i8R Inverter NaTRigHaiagh = .MQ = ....MQ
igjm string 8y

4 | muigjmustring  1BUMSHY | C MUMPolarity | 0 MUMPolarity
Drunking o ASnyfinanims | 0 ASgjRnnin s{Rvii

i

5 N&d Voc 84 Isc sztringﬁl’qm‘j Polarity [ POlarity
i wiiMcs 181I§#H Inverter] | Voc= Voc=
1 uniyisiénido Isc = Isc =

6 | f8pdnnmdigy up inn 84 | TnuSumeiuninng?
to1fnu gnfnmywinalad OtV G R
108 Inverter DATRH RN GIUHY |
1Y | |

7 Inverter
Miiconnectorst WiGaDCis 1 ok 1ok
Inverter MYstring §YW IB{H
ARsMIMUIMWN S{Hu i
n8njindeguninninuseud | ook " ok

8 | MUDC switch 7ok

9 @ﬁAC switch IUE0 Inverter ] Turned on

o

¢fli ok
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10 | (IRHA)ULEDIANGNANIURY | 0 Green -Operation ) Red Ground -Fault [

Yellow -Fault

11 | IHHRHPATINMROBAN PV & | O yes
hagpmimundndidhimiyw

Iwein
12 | namaiginuonmidmnpd | vde: vac: ...
Inverter Pac:......... Idc.......... lac.............

o
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asERBgmsE d.é-9

MBRMNTEUHTIEEM S :

1. unppwidnsaiwissandpminiiag)nminm guanmuis) Sugayd
gmsihui

2. tigjuphAssinn§in:mbng Pv muyh

3. ngigmignniSa] UBwAgHUN§MEn] PV

4. wanial)§rRa’ usinuwdsginn§pnmng pv i sidndithims

5. N Voc 84 Isc 1f4jR S njifumnS st

6. imign Snjysminbiphuimigiun§inmbng Py

7. GinMIwMIANEnasny ShgpniSnjuignisa

G 1nin SHHSITMBENUIRMARTINUTAN

imutAnhismingins

inwggumsguRINGImG St griinmongigmuimuiani o]
tnnslisa§amani iligjragigmipaidng mididin Samnfinagyeinis crid Tie

PV system

MIGHGH Sheowmiss

« Grid Tie Inverter YHNITH M G HINYWH U
« PIBNUNENMEH] x 2
« 19154

. aﬁﬁmﬁ@ﬁ MCs connectors
qUATAN/RIMIc:

- iit]ut

e wrenches U§:fJ

« Screw Driver (§:fyi1 &% Phillip)
« qURIANDAIEgRIg]eunY

« 3fig multimeter‘

e 1M1l ammeter

o HRJAAIGI

St

fJUHSINMYBISINN JOBSHEET 7
(T H

sidApigatlosamn mudina Shdhwalytasuing Adad EROTR{C



aw§nfgmif 73 mipnn8s) Shinapassaghtwnmun§in:mbng
quURINN, fug:
UASAIEN PV (ON GRID) 1 No

Irradiance Meter 1 No
Digital Multimeter 1 No
Clamp Meter 1 No
MC Connector Wrench 1 No
Y solar connectors 2 Nos
RanfsnmMaonsy

HRHIMINGRUIEMD Shmtial)§ nnaigminanging ShEsinMILMagMS YRy
U A Faggih inwssnsmipnisg |

1sHinNS

HAHIN SO MNIMN W HINMMIRGEGMIMY ]

1.ju8 1. vinmudismidigia{uag PV id MU W MAEM 4

§i6 1A mIfANGRTEISioAg PV fugipd A u

§fi§ 1B Diagram ON-GRID System ANguh B

51§ 2: nfiln) Sunandds Lijﬁlﬁ§ﬁ.j Sudinmepi C - wpnvimwminhis§ 84
1ag PV i Wi guninNifinajauuipuu

2.
3.
4.

Solar PV
modules Data
communications
Inverter
AC DB
Meter G Substation

Supply from
power grid
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i3 1Az mifinng wwmaimeg BOS
BN aNREN I RIme

Name:

Voltage:

Current:

u

Name:

Model:

S/N:

Voltage range i/p:

Form A

BOS AI{MU{UAS PV [ SUM UM GG NIME

Name:

\/nltane ratina-

Name

assembly:

Name:

Voltage rating:

n
n
.
" on
-

-

R

of

Name of

assembly:

Name:

Voltage rating:

Name :

Voltage rating:

efli 96y

AN AL Y

R
o




Form B

G{h B

i§iG 1B HinMEN{MYE ON-GRID
BIMURNIMY Uil§ ON-GRID PV §50i{My

v %3

Solar Array Isolator

Su Supp nveer
ge ressor
- —
1 -

oy
Lol

|
i

Solar Array

mnn
[ LN E
l' 2468
B DC MCB SPAPRITAN o AC MCB
-—.—‘?‘.—'J [ - [ B SEE— 1
3 -—o—"l"-—- B ~F 4T
DC SPD AC SPD
h 3 —
: g ¢l ogl
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G1ph C
igng o2 imwminnpnd S Shmnginag

inwmianEnh 8] Shifjinapig pv

migjamamemuaans

maswnsdigin

mifinan MmNz ufnifineg
{1l PV Grid Tied

= (=]

quiinNifmaisiis auvgna

9

1)
2)
3)
g
String
Array Eﬁﬁﬁjgjl
5SS Huaggn
MInmus fNamMInmo
INWUNHTS
o PNAIGNMIET
__ . |iUfi cells AMywig
MIERIRHINY s =
o > N8y
fjg — T o a
Al N8jmitfisAtilil cells
i aggN
MmN Amyw
Voc (at STC)
hisRgiva s
(RN MNY
§§§[ﬁ) Isc (at STC)
MCB Type

o
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SURIANMINI Rating (A)

m‘”mmgﬁ DC rating (V)
Capacity (kA)
Wire Type

nf86jig) DC

e Ui Line (mm3)
Earth (mm?)
Voc (V)

MmNty Isc (A)
Irradiance

5 [j'jﬁm{oj:]ﬁ vig | Present?

Suinnngas Any-Present?

Positive — Earth (V)

mMifiS&ju Negative — Earth (V)

Array insulation | Test Voltage (V)
resistance

(*UNHIFIRAINW

Positive & Earth

MSMIpanfag (Mohm)

38 PV isolator 8%

DC junction box meb | Negative & Earth
9 haTad aggh (Mohm)
{5RG DC meb)

fi8xjigiiglid spos

ig)i

8njigjdisiam bc Yes/No

n8njigjiision AC 4 upyjg? Yes/No
Yes/No

§8iNI Switchgear
S hutii e

o

eflf oGe
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- AU IIEM S G AMY L
- N8 njrdegyh (eg DC

iﬁ fU Inverter

Inverter serial number

i d1Nimi Inverter 180T (BRI
- fi8njad 8141 AC TNAJ Inverter ke
- ﬁ§ﬁjﬁﬁﬁjjﬁ DC
- (85 WRUAMITUES Inverter

- BRAY i/p HUJUTNAMYNS?

- HRAITH IGEIVAT Inverter

Meter readings
RAEIT(V)
msmaow)

mii§inagdinimis s{p{pf (Anti-Islanding
/Loss of mains test)
IR GIFASIE Inverter BiNIMIYHS

- A8 HB RN SOUIRG]Y

o

mitfinagfiaggiisiignei AC ahgniios

a1 v
1

(ondagnguRInNiG U Ginnim)

umuifinagih wm smifini Saj)

1. HgIRMIN T OB
L1-N
L1-E
N -E

heonhagjh=
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MINWHIGH WS

1. finnamiganiSayagiimn islinumoigg PV 161 Inverter 4

2. R SHSHIRAIGINUDRIT diode by-pass ISTHNGINAIGN PV (HItSFH?
3. 1B " Anti-Islanding " T WINHHN SN ﬁim' 97

4. N sHiRngiap asid surge suppression devices B dTANIMIHBfi
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(=3 o A o (= a
BEHNHNRE.().G-M 2 BENBERNRBEESBREININRE]

pimusanatighnnissfisimangwipnvihwligimn gdgigiiamean
ms@&yim?gm siglgniinninns miISinaidusdasigaog:puun§nminhom
ms?@tuﬁﬁﬁngﬁﬁﬁﬁuu}iﬁmmmﬁmm g§uliis: ﬁgﬁj@%mﬁquﬁ{mf{ﬁ
ugsung§insminaimimis sl 9 gigs ilgjgipwsianciaanfshgom
isiGigsnunpueis: udhmsgoitudlnidsinnsignihwyvmnibugn Shdinm:
Lﬁnw%tﬁﬁuwégs%smﬁnmn”gm:m§ﬁj‘1 |
vgN G191 SHdIAm:jantisug: a7gn

Most Common Solar Panel Problems And Solutions
1. ugspuun§ip:mEgrEsinninnspaigmnie:

uinigntgaidifnigamywugun§migRnngsinnisnspag
magumitiganin:miapgimovnuitumoiBinonsuiguig)ain:igd ms
ﬁmﬁnﬁs%ﬁ ui:R§nusEGamaishunun:mEng jumsmidigih ydimbuds
ifiuai minAgonuiiiviod yami Samangs yhisoRfinuifingnsiibug:m
i

fhanis:Annsififjuiispagmaisvgswun§nmnivaign
inwmimamidiguugsignininidumnsa§pmiging wWiwgrnpinsinn
GHANG sgﬁﬁmﬁ?§iunﬁm“m}ﬁ§mﬁms1i§:Lﬁjﬁngmzmﬁﬁj iU MAgUg MY
MSGUITAIN M ERINMywis idgjuiismit:maiianginm&ng
2.US 0 GNHIG S BIN W AN MM SIS

anﬁ?ﬁ(psfsﬁumtsf]ﬁmﬁ'mgzmjﬁngm:m@mﬁmﬁmmhmi%ﬁmmmmms
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6. UsMHAS]

Ugsuun§imEnpinspuisivamouind; insswnun§pnigive
ISCHGHUIS uMmywiaminmunfufivaigning mgigl  ugmis:ifnigihnh
RIANSMIBMUINGY  yinsigpfing  [waosidSsmegunuis hmﬁsﬁﬁjmﬁt}ﬁ
DN Yagyiinian g

sipnwinigagimistapdugnadulRidigaogaen inwgRing
iﬁmmﬁmmﬁ;iﬁmngﬁéqmismﬁﬁﬁm Shignfnivaonninnhiteg QrinmMoimin
mumsmemifana 4 gafgianifauigiuaigngin siglund g mamminmo
Aunaimsmaininns i wisM SN IMHIY YgBIg]w

7. UHMN Inverter U§:8J 4N <

Inverter AMmMuHiHaNSISPASOBNUNENNERAMYUREN NG whHhmI
iyhnRal DC BB MnIhwUg:igImuRas AC 4 Hﬁmﬁis:mmﬁmmﬁmﬁimﬁ'j
Hij: ymbing PO sIBnsumMg: Myt InverterNMGUAMUIBINHTADIBAN Uiy
HiiniHn

paSwmdm:pwsinugis: Ammignsamaigupitgiahin
gﬁﬁmmEh@i@ﬁﬁﬁﬁﬂﬁﬁgiﬁﬁ?ijﬁﬁjm S1gJuNH griginmannpicliSuvg:
UMMIUA Inverter i{UaNIHU idUMBUINMAUTAN 4
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8. Battery problems:

wasiignmswighunmun§inmigitudspuigSivammuiufuno
ungnSumsgisugwanmunngnaR it uROnihwug 1§ ANiS Moiuus:
vIMywEss vim gﬁﬁtézgzmﬁm sulfation 1FGedGAN: 81 BSUMUG poSIBESMS
1IBAGMSHUHNG UMM ESIGNAUIRNTN M Yagyfinifi u

matm:pnw AnmidnsamaitupidigiugRMihwEntm  SH{pinn
A3njuAgiugngjmeiglanfagnipimannpiiSnjgdmsig)andidnm
nimeanismigsnaumMIgsHANM N

9. Panel Damage:

wasiBus:puun§ipmbypinsu§ngainms yomemhigaitums
UAMU BN SMATANAGURORGUIN:  apsmaShanishi{mu{ingis:1  AMo
B simAngnnwaNIugeMNMMUNHEGSE §oMeIUuAagh yiUuNA9UMes
218U NBUAMUGNHTNI TN UYAH]IRIN

iByjsianfAimigsnnug: ﬁjﬁLmﬁﬁmﬁS°iUfiiHﬁLﬁimsﬁtsjmmﬁhﬁﬁﬁﬁ%ﬁm
mimifiupeanmmamagsgr gafaiamaanpipaiinug: mﬁjﬁﬁ‘ajmswjﬂ
NHUNTAINISMIGENHAMYW

10. Cost:

siminning wstig)Ssifvipiywe midigiuog:puunnamang Amugm
BiggwismumiSunw §uluis: missifimeniggaishisianigisug:puun§in:

GrymeMAUSWHNIW INUTH SHGRITMWIL: gigmisiunniyisiinmoms

o

Gultinmahiis: Lﬁnsmﬁnmngmzméﬁj QUMM ilgfinpmsginun
MM

" 3

9

wasilgnpwanigAisighunun§in:ming msbanoywdssitugnmsts
AURANIAMY 811NN wgjatio Shmimivians

11. Hot spots:
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Hot spots ifinig]isTinumsSuMuER o SMywug:uun§insmin vmis:

mgishifinigiuisiphapsmmstinuizuug:Sspimsfigiupvipi ywadsibnsmi
noigfhg nighiplmsuamugjmivinisnm uayHfiniihg

o

ifigjetiand Hot spots (RifMAGHASHIUASIUATERGIMSIgMNS Shinpmin
MU Wwunthin: ASudsmsmi 1uh ynsumMigiwagomissiniss ayuil

a

MuNSUHUUNMITIUS N UG UM SUNMATINITAIH

a n ~o a

12. PID effect:

PID tiumsunwmshithmirsividuvamusniimgiminfisiyw Shonggaitun
moifaiguisighuguun§pcninganifimduistinuisunsmnfisiguisgadicongug
wSimigug: %ﬁhmw(gmﬁﬂhmnmﬁg:m‘mnmtmﬂﬂ PID MGUAMUEHRAMISIEHES
fetai ygmit:mufadgapmaginnijetans PiD mifiigavgginpimsifunwyn
inmigfinaanvgpinsmimaslinunsdgapmagingnfgianspds paisa)
IWRHAMUS N UMEN SN AMywismiguea s

13. Soiling:

vg:iungin:mEnninannmSyiduiginnhmodiihimin s{fiuniv Soiling
momavgwuimann§inminiauguigiaiug: Sniwhfmsmivgwoinan
HASIRUUSRGHRY Soiling MBUAMUBHAMIAARMISEHU Gy AvnRvn] 1910
T§ug:

3

ifHjunIf8jNS Soiling AgH GHFEMIMMAIASINMERIBINSIGINHT g
i mIpEaiSRjugIuAIERgMmSIg) N d i mismangh yhisshidy

o
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14. Snow:

Snow fiMGH:MAUIEUMIUURENURSTS:  isiphupnennivuis:hiaman
ugWuTNANHR ARG UUS: N SR AHY Snow AMGUAMMIGNSMIGENHIUNNISTS:
wasiBh{pin Sy URHHUTNANIHS

IEYUNITIMYWEYN snow WULPHRUSUUNFINMERIVOERY grAini
(MAGHNMIRRARAJUS IUAIEAMIE A NATNTAIMISMIZE NG

15. Birds:
U] MOUAMMUBjgE RS Ug:tn{{nminimuiniu«
o QrNMGIGEjgENAMWwIWwUIRROunigilh ahdginuisunnhHitnsul
Ating
o MIRAHMST MBRITOYRN.. IBUNMEMATSWSIpRHgMmnisyg:

IHHUINIUMNYW YNy MIVNHANGAMAY  gRARIMASHRMIEHE
A3RjUSIUATERMI NN ARINTAIMISMIgE N

16. Snail trails:

Snail trails MOMAUIWABAMNISUS:UN§N:dsy IRumugRuShma
ugwuTnANHAURIRUUSRUEY Snail trails UALMUGNSMIZENAFH{AWRNUS:
wasibhwsunaivuis: aluTnanids

tﬁUjUQﬁqunmqw§ﬁ Snail trails ﬁﬁ@ﬁfﬁ[ﬁﬁﬁ§ﬁ‘jU§:iUf{j§ﬁﬁijt§jhmﬁ
ﬁijﬁﬁj@fsmi%ﬁmﬁ itﬁ&iﬁjﬁ?j@ﬁ‘]
17. Insects:

MG HRMEMUIMUENTUS:un§inmingmeiitg gad medRous:
aggN wassiipnhnpunsanh v asymisliligiswisy §0 mismADURMGIEE]
96Ug: SUMAUIWRIBAMNITN{HUS RIGN

5iizm:1;ﬁf7nfg’ﬁg?mﬁmmm}@ﬁfﬁé‘ignm:

o

sidApigatlosamn mudina Shdhwalytasuing Adad g1 ol



18. Problems With Solar Panels On Roofs:

wasilgnmsiiguug:puun§imiansiubiyumaygn yepuadm:
MMSNUISMIgEARIYND ugspuun§pminpnomamamsinmiisisiig
tyiuagn wpasibgrhSspinstigufspiin: Mmsuamugiiusmiw y
uiMigig) e idgjuimimigs naiyn ﬁ;ﬁii‘jﬁm:@ﬁﬁ§ﬁJLﬁﬁ§mf{j§ﬁ2ijigjﬁ NH
WiwimAG O i siitgiuifivni

Conclusion:
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INUSIUNGNMERIvauEn jantuansman i ASaiB g IuATERmIg)Y
NHINTAIINISMIZEAH UMITETU Rt WHm AT Himangm S1gJ1 A
umgisl Sudium:pnwivaIguRiAnuISOIgnUn§n:m g

INUTANMITATNAIRE]INN deep cycle batteries ITATHNGRINBANINS{HY
HISUNSIRMOINUIT: NG geiNIYURNSIUASURINTMAOTAUAZN:
MERMEMAMATT ASUANRBISUIM A , MIMIMIUE Samiviv)nidn-

mufun  guninnugnugninsindsdidhimigomiiiignincisa islin
iijnissiRnigiy aﬁﬁuimmmﬁﬁm'mﬁgmﬁnmnsm:m§ﬁj9"mqmmﬁ'j§ﬁmsmn‘1
gigihwanign  SsmsinuinnpomSidsiihpnwumigiiaisipisnunmung
s &nj winumminy ibmsiiigiimugnhianAdim:gunian vgNugH«

IS‘IQHH;\?UGISZ‘i[fiﬁ§ﬁﬁ§ﬁjiﬁm?§ﬁumﬁ§8§ﬁmﬁm:Lﬁj‘l[ﬁUELnaﬁlﬁm?]UFLn
mﬁnmngmzm%ﬁ |
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SOLAR CHARGE CONTROLLER

| ——
ofe =

ol a | som

Build-in FULL
timer protect

MITN WU INSURINNTENRNENUNTN 1§
A I

grRnpIwigemi Iamidima mutimeter i wgnfpidning)uidimais)
ms{ivpiismifnnitisn Sarsnminniingny ighnuingguninvnans
HAPIMAE§BSanninmis NSuBSeGUwntIgis [l SiigRimsSanniinm

MG FAHIMATONSHANS Panel 1661 Charge Regulator §SiAMH
6 Regulator i8§ 41 TwislinmitwgRfnumUgunian Gnis:iginim grpino
Regulator ITAIHAIFIGMYSATS 1NUMNUUS(uN§ipenngg minsigmutuns g
18:BMAUSWUNRAWISMIGERE Regulator U§ATIBAUNF{N:MN G4
IMNTIATIRAS ILTHMGIRITUNG: 84 IFNTETEI6N [Nt
9. i AJJHIUAIG (Battery voltage) NUINH uninnun Gemdugh
ﬁmm:ijlm i im0 AC charger ifgjanig TUigH |
w. ugnigH NG (Load output) ITAIGIS aUﬁumhmln femougn
ﬁiﬂﬂ’;ZLﬁﬂ w: vgwugn ifmagnnidvjifugn ?U§ﬁ§ﬁiﬁﬁﬁjmlLUi§im WwouHinh
UEMUUN 1100 v0 N3 -
m. g AT§RNIGA (Load output) M 16d]§§4 (Short Circuit) SURTANULMN femeugn

finmepanws gniaggnnisusning nifanandyjinugns
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G. 1l (JRIU AU (Battery voltage) gAutnni guniAnugM Gemuugn
ginm:iantss A8 apsusiiigmuginhuns ASgpSusifuuamngnsinnynHs
ASanSusuimsginant(chargen)itjiig)amumyts

d. sigigniomisvg:puun§pminnibniivigitumnshwaly gig:guniahvgn
ﬂﬁUﬁﬂﬁﬁ(stop charging)

tim:pnw i ansusiRnsnuvauguun§inmEnubonunuitng
1g, ygwuimanmighisug:puun§inming iwuptenrguRINUMMEnUIfy
aRtN W wpiRvnviiw:inm v n§4

a

Ui sREn gmPimassnun§ipsminminwndagnmadimspiuims
IRISURIANUMUERN BN EH Inuugifnig)h il HIRg TN g
Wi win i@ unamvivic g igfllis: misHuhapapwgumuguRIanUm
UgnRBIEANEAM SRt MG

vMIBATHINTRE1 (Inverter problems)

HROSUNUIGRISAT Greensolver MSIHURIGIIAUANGIFIGSS & HiUHIMSif
ITISTGY Solar Inverter ,S’Qﬁfiilfjﬁfﬁmgﬁiﬁmﬁim:[ﬁﬂtﬁmﬁ 7

181 Greensolver, WBH{RUIHY HIHNULIN SuBNUNFINMEHjESS 800 MW
i uHAS Sl 9 B sWnng naudubuigagp PV iBsinumm
pnidimhimigsismuinéig Mmulnéisumsummosigjmsminnuisbinny
thaains g sanzinnituggusgugmpighmiviiansnunial Malidifegu
gRITHInIMITTYY §ﬁ§n'jmﬁnmm~tm‘mmH§m§ﬂﬁuig:ﬁm?nmmgmﬁ'ﬁﬁﬁ?ﬁé’ms
ﬁm:ﬁ‘fiéﬁénmﬁ'jﬂaﬁmtimSﬁigﬁﬁﬁﬁmtﬁjﬁigjﬁ%ﬁmmaﬁ:mn&ﬁn&ﬁmﬁmﬁsmh
GROIEAUNENMEnH] PV 181§18:

animuihnsnwufumgislsgsimywmniidin§in:menj (solar inverter):

v asismidigiunininés (Faulty installation of the inverters)
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vingistinumoiinnsmywrinindifiigiadsnsifiopia hmontotimi
mungaigiSapmedsfupiismniadig mianbahpdgaggn v mogmpins
Heinithwma EPC iduinhmbgndigiiY isinhuivgis: dnmivaigniigihims
IRSEADINERGE mmsgimﬁwjmﬁanji AOU QMR NG VR TN WHRE D

i HINIEET 4

midigia{Runi (pifsajsiami wamagshvnun§insminjunhigihinm
nviguisnip i wHSinMI§ingywsssgsm 3

. Mi§iiafgRn (Yield test)
. mi§§jronglisgw SuamiifjHainy (Remote activation and deactivation)
. vsyjMiisthunmuufing (Regulation of the reactive power)

hicmsshidimhmimsinanisan W (as-buil) ig:mimnigunsgaig)
mopinsmlisfupiishnuigw 8. slghigminhisminuai

mitgjaftEigit (Overheating)

iivin dipin suifaigiuim mtm]ﬁtmjtmﬁﬁ Bigsilwhinwpinyghyty o
anmnaEananmngaSasimwmsmisws thigihistiinny iwisvsinmoy
AMU SN SMITMURMnnY (U S1U0HANMN{URURMI(operating temperature)
unsinBnnivien g minwaigpinfidguisidvigndvjianasifuign

19

I8N (cooling technology)A{UTM St WwYIs]? , Suiihmsn{na{pomsitiue?

MmegnuIAN Asani: InSamasiin §ifii(switch cabinet) SHaTanHinmi
IS Inverter 1GMI{H14

siulumimwaigismusNayh, hmminmagamignisamagnneg
mswjﬁmﬁgﬁﬁgbjhmmwﬁﬁﬁms Suidgfannswigpma ydgejrinnmbians
Mt S{RBIHT

uigufits: dunsywhgsmopimsagimigmimifgdannmagaing §om
midigih Samimanipngl iuntaduigninidvy
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uHE RS (Isolation Fault)

wMgieywig)aiuaniasgiirg fuaisifinigiy ihwaniugnuisiag)f

n 1

ol

34 (Short-Circuit) ihaig rigji isiag)§ 1 wiinindignverter) S5 siany "Insolation
alarm" 1 18J) §§4 (Short-Circuit) g UISMIEUNUMIS 1Ny Samigoannig]
ubaunig), Avaismitigiy, Minmuig) DC 1§1MS Panel S8y, TSN Hig]
gﬁmm@ﬁ%s%gﬁm{i PV module thgigihifinm sigjuisifusinumsaiiinugal in

dusigiinmsuyg

islpanInisuin Fajgli solar inverter SAUTAIANIMISI UM Yugi§mirs]
ABANYIUIN "NEAT AFAFAJENT GRINUMYWENIS: solar inverter MISUINES
fiAhimitgl maximum capacity Tpnnrnginhng: fOnnyRHinauh fig:hmean::
WISAMURIMIMNEIg] DC Msfanmagilnmsiigiumsfispiimui cavle
Bushing Bs{mufn« iligjsuapaugnis: M danis idunBnismimimifoipt

(IP) (PN ST ASTTATAITINT Inverter Cabinet 84 Inverter Building

migpms!  viniaggimouamugim sadagimenatsinignoghnhis i
imrEmMAsApin sHsipuumsdnigiimnitumsHginmns

mnln s miiuighimuoinsvmarid

}ﬁﬂ?’ﬁé’:ﬁjﬁﬁmﬁmﬁtﬁﬁisjﬁ?mimm%sahﬁgﬁjﬁmSanGrid (U SIS
siMigig)m 9 gnuiane: adagniRsigiigaisunmussimimameiuthimi
MUINGURBNSMIMHENG (cut—o|uts) isinhpigy Wwasiimulidifsmonvily
igihimithuwgsniig Lﬁmﬁjﬁﬁ§§h@iﬁﬁ%i’gﬁtﬁﬁjmﬁtﬁﬁﬁiffmm:‘[jjﬁgtgjh?m'1
ts:§ﬁﬁnnn*|muajmsmimﬁﬁﬁmﬁﬁﬁgiﬁmﬁsﬁméﬂ

v

gigehdsivsmsinminisguninndiuin§insmGj(solar inverter) IHUMS
anaistignes gignanmoisvmamgisunsyd Agsmmigailguigm
Wwol 247 fnysnis ilyfighinumgmsingsmuinumsifisins wasiings
Ltjimsﬁ]ﬁﬁajmsmﬁnjﬁmzm g PV sitsaisumiigl Shminindignverter) §8
MegunsnunsiguaaTmpinsmnbyg  iniyniosinapivgmeing:
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igsAthumiguifnigihmdnmuisinanighitumimmivammuiag (grid
connection) 15 UB S STAJIM N
§8n MPPT

muinnaiiSuddhimnlbuionis IyUNsis MPPT 4 MPPT Anmid)
Maximum Power Point Tracking B18§wHimimum sdanssignusiivien < iwyggn
s suipmgupnmuiannidui saEapivimuuaimisindiv ihwanis
¢uiisiuig PV Ugﬁjgmsmgm:iﬁ ggu PV i SIim sMUMyw/M M ur
51 "strings")l Ué]fﬁi’ﬁ Strings tifis{afmsmugummywriniifig inhaams
1w BeiuS{pU Strings HhHRMGROBNUIEUMSUTNANGERIN:S THUMUg
FUISAMMIF S §GMMIN S{fUiv i(shading) FMMIRIME UENISIHRHINAIGN I
Strings UENSHRAJRIKIHNE WWMNGEIMINY Strings ghis:i’w@mﬁﬁgﬁ@ﬁﬂ fjs
tm:Lﬁmﬁ;S‘lgﬁﬁé}m MMPT Lijimsmmwjﬁmﬁﬁﬁf]ﬁ‘iﬁm HINTH g1 (Inverter) Ltji{ii”j
Lmﬁ'jﬁﬁmjﬁglﬁgﬁqmnmngﬁﬁlﬁ in:Fnmemngumis Strings Bnigshihwe g
tszﬁﬂmﬁéiﬁmnnﬁﬁmﬁfﬁmmsmﬁﬁﬂ

gig:hnsani: insamasisuiEsigminnginuggn MPPT IHmgii;s
vifnigfh iWiwh S dulhimin s miniginassamoiiigiuthwmngin ot
ywigspufgnuantiisiihimisasaygna mipRuimedwhimifiviatisgs
Y MPPT 91 SMAGNGAME) tﬁﬁjmmtjmﬁ{pt]tmf]ﬁﬁm siigmnihhdgiumaiag
i ShfgnninupinsmummsimuivU]Stdn

ugnigigamhiidimsmentivmisumsin:pnwnsthansm  w)nsn

uMagnanmigag in:Ghmfnuansm yynapmaihw Sufognis:§hn:ag

NUHIGSENIRHRY

=
3

g
smanismumMmoyituphn:pnw  gigiygvugms  Shlghimdinm:
[wGimenRinSywI
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. ugisiiupaosye hmiWa§Na (Common Problems Faced With Solar
Batteries)

. MHWENHHAIW:INE (The Battery Runs Out Soon.)

o HIRWWM Sﬁqnﬁimmﬁiﬂﬂj (Battery Is Faulty At Times.)

. HHWHENHIAHNT (Battery Low Voltage.)

. mﬁmﬁggmﬁéf{jmﬁn mgﬁﬁmﬁ (Solar Battery Over-discharge.)

« QURINNUINIYGNESMGANIGMHWMS  (Solar Controller Not Charging-

Battery Treatment)

nuy)uif sy umnfimamngwisiubauninn Androids

—

. ilifisetting (Open the Settings app.)

i{fi i auBattery (Select Battery.)

G G160 Battery usage (Tap on Battery usage.)

nipnigninums: mufmapisnimsimianfinmuimws  (Expand

o

the section that reads: System usage since last full charge.)
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