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Solar Rooftop system
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Solar Rooftop system

un? 3 dszidusuanuilaanie

3.1 farvuaalil

3.2 nistlasiunisnialwge (Protection Against Electric Shock)

3.3 N19teenunNIzLaLnis (Overcurrent Protection)

3.4 N19URINUAINNRANTAIALALs (Protection Against Earth Faults)
3.5  NNsaInuNanIEnuaInWIHILazLIAiYg (Protection Against

Effect of Lightning and Overvoltage)




Solar Rooftop system €3

3.1 damviuanaly

PV array Nies lamunmmasiasdlen VOC ARRAY g9ga fisih

- alifivs 668 1,000 Laadt (DC) shmsuanenstlaznymivagonde

- alifivs 4600 1,500 ladt (DC) dwsuoiansan o fillle thuagjaneta




Solar Rooftop system

3.2 nasiasnunisinalwan (electric shock)

gaususzuy Ifusem waanazdqudsznanly PV array siag
oniasiuduA1AEaUIuLETH (reinforced insulation) 2eUANNANIFALNT

Hlniudousieasiu viradaudalasau o) nua i le

TuszuunavayiynresatnandilasiuniasWinsadiudousa
aspuaLuqad1eas daldginsniutlasduiiasinwiuuluusndou as

TdaynaldRsusassausunian(functional earthing)lu
ANLTTLLNTELAF T

Direct contact

Indirect contact

w

a2 a2 Qd
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Solar Rooftop system

3.2 nastlasnunisinalwaa (electric shock)

nsdudalaamse(Direct contact) nsduiadrundnannszug lWwn e g1e iy

3.2 nistasnumsiialwae (electric shock)

AN1NTUTE ‘]_I‘LIVLT/\IVQ\MLL?QM’W LﬂL‘]_I@LL@”

Ef;uﬂim@uﬁlu PV array mrgqaﬂﬂmﬂumummfm

UIULATH (reinforced insulation) TEWINNAEFARLN
dld o | 1 a = | a\ 1 dl dl o
NHINAUdruAaadAL vradauilnlasay T NUN

WA Lo

N

mn.

widan gl PV arraysaiilugail

o/

NANAYUUNRNIUNZANATNANHUENNT N1
mmm@ﬂﬂummm@mmﬂu@ﬂ daafluluunusesadsanilalalas m@
185N 91T AN nLass AR o la AR as AR NN AN m@mmmmm@ﬂ
elurieRinistlestussdsansiatowan & FavEinell (AamInatuaie
A1) Wi2R95UN"TLAARRATRY PV array / PV module 1ia931naiusause
au

faeliauln nuNIRsgIu IEC 60332-1-3 ¥ IEC 60332-1-2

gstiaidausssnlunnszu (string cable) Aasiilulilanudaniuun BS EN
50618 %158 PV2-F @11 TUV 2 PfG 1169 %38 UL 4703 %38 VDE-AR-E 2283-4
7139 IEC 62930




Solar Rooftop system

3.2 nastlasnunisinalwaa (electric shock)

nsduiantaean(lndirect contact) nnedudagauning ladd

nazua i 1 Tasslanzainanllni
Electricity’s Effects

11000] Will light 100-watt bulb
vere b

evere burns
/R Breathing stops
AW i

\—— 100" Heart stops beating

Suffocation possible

Muscle contraction

Cannot let go
GFCI will trip

Mild shock
1 Threshold of sensation

Milliamperes




Solar Rooftop system

3.2 nasilasnunisinalwan (electric shock)

Aufuszuu IWiausesn taiiauazdautlsznavlu PV array Aasgnilasriy
TUFAANLIRUIULETN (reinforced insulation) 9eM3NANIANNN INALAIUADAY
Au vizagaulalasay o N i le

Tuszuunavayiynresglnandilasiuniasiwinsediudiuseasmiive

uandneds aaldginsniutlagsuniasinwuiuldusndau azliaynnn 1l

faunsaassum vt (functional earthing)lusussuunszianas

a2 a2 v d le
18 g ﬂﬂﬂiglﬁiﬁﬁﬂﬂ



Solar Rooftop system

3.2 nastlasnunisinalwaa (electric shock)

NM5FIU EIT,NEC N1RT31U I[EC
nssiaasau(Grounding) n19naasnr(Earthing)
N1TABANALARITZUL MANA A T e e

(System grounding) (Functional earthing, FE)

N19ERAIAUIBILIFA U R - - .
N17AAAIALYRIZNE AULI AU

(Equipment grounding) ‘<Protective earthing,PE)
o g R nersuadging
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E Eﬂ | nsaslden |
i [T : .

N

Tasessns

NIRaaIRY
SEETEHE

Earthing system(IT)

52919 LINN15619890% LLAEINDIN

fedumnintlastuw(PE)fain i Ld
Tumseaastiudmsulasescns

:J .y, -V} (w3
lauz#isassu PV array aiagiils
MTNa9LasNiYwIa lalenan 4
A5 INARNGS




Solar Rooftop system

ﬂ Q/ =\ 1
3.4 N1TURINUAINNNANTBINY
aQ . . Faded insulasion * ikl
AU (Protection Against Earth e N
contact with mew/caso Q t;;/;?-
Faults) Do) &5
a c a 1Y % \\ﬂ_’,,-«’\/
3.4.2 Auasinasnebuliindanlag i s Fa |
(Transformerless Inverter) 1 / |
vnusassRulaansagumindi(Functional l | e W l
earthing) AU NRnssualWWIAY . v - i
NSLUART

a2 a2 v d Qd
18 g ﬂﬂﬂiglﬁiﬁﬁﬂﬂ



Solar Rooftop system

ne transformer neutral is earthed
ne electrical load frames are connected to neutral

* TN System t
t

* TT System the transformer neutral is earthed
t
t

ne electrical load frames are also earthed

* IT System ne transformer neutral is not earthed or via a high

impendence earthing connection.
the electrical load frames are earthed




The First Letter

how the Earthing is done on how the Earthing is done on
Source side (Generator / Device side (Frame connection)
Transformer). T -direct connected to the

T - (French word “Terre” earth

meaning Earth) -connected to N -connected to the neutral at
the earth the source of installation which
| - Isolated from the Earth or is connected to the earth
connected via high impedance




Solar Rooftop system

TT System the transformer neutral is earthed
the electrical load frames are also earthed
Neutral Exposed conductive parts
Earth Earth
. L1
L2
._I L3
. N
T PE
F{n — —a




Solar Rooftop system

TN System the transformer neutral is earthed
the electrical load frames are connected to neutral

Neutral Exposed conductive parts
Earth Neutral

the same conductor acts as a the neutral and the protective
neutral and a protective conductor conductor are separate




Solar Rooftop system

TN System

PEN as a
neutral and a

protective
conductor

the transformer neutral is earthed

the electrical load frames are connected to neutral

N 4

_wPEN I C—=_T
PE

\\\

TN-C-S

the neutral and
the protective

conductor are
separate




Solar Rooftop system

IT System the transformer neutral is not earthed or via a high

impendence earthing connection.
the electrical load frames are earthed

Neutral Exposed conductive parts
Isolated or Earth

impedance-earthed




Solar Rooftop system

N']ﬂﬁ‘ﬁ']u EIT,NEC mmﬁg'}u IEC
n19saasnr(Grounding) n9saasar(Earthing)
N17saaIAULadTs UL AN ﬂqgﬁi@@qaumqg\mﬁqcﬁl

(System grounding) (Functional earthing, FE)
MasieasAuTeLE el N19AAAIAUYDIAN AULI BN
(Equipment grounding) ‘(Protective earthing,PE)




Solar Rooftop system

NIADAIAUAINUIATIIY IAN.

1 Aa 1 Y~ a A
ﬂTi@]@aﬂﬂuﬁﬁﬂiﬂllﬂﬂﬂﬂﬂllﬂlﬂu 2 YUA AD

1) myaeasauvesszuy i (System Grounding)

2 ! 1 1 é d'd 1 a 1
Wneds maeaiuladiunilavesseuy ihntnseua lvaruasan wu
msaeatania (Neutral Point) asau

2) MsaeasanvesuIsua i (Equipment Grounding)

2 ! ! A g AN 1 1 d
vunee maaediunidulave 1 lulnszua lvarmuvegilnsalans ques
Jd A
91n3aiang 9 asAu

e g3 nellsziaigeing



Solar Rooftor
NMIADAIAUATNNIATTIU IETN.

9171173

SN NN DSOS SN

] 1 Qv
aeaernnedny
J a
deaudiaz a1eay TR

N -/

G
ANEIFID
PANAU




Solar Rooftop system
NTADAIAUMNNIATIIU AN,

1 grapanansu(System Grounding) ms19 4-1(Warsran
AUNAURIAIUNLTZEI1U)

2 garanuusnun Wiy (Equipment Grounding) ansg 4-2
(WATUIANNARIAUBILATAILAINUNTLLALNL)

3 @2salINgEndNe AeAudLasaeAUN — G) AN51N 4-1 +

e g3 nellsziaigeing



Solar Rooftop system | &

NIADAIAUMIUNIATTIUIAN.

PUIARIUNLTEEIU

(Fatinesung)

(me.uu.)

M1519N 4-1

TUNASNFAURIAEARUAN AU lifu 35
An35usldinin 50

nuS0uslaifiv 95
95 usilaifin 185
nul85uslifiv 300
Nu300usliiv 500
inu 500

Aa95zUU NN NT=LAFA L

TUIARGATBIAN L FRNAN AT
(Fatinasung)

(me.uw.)

10*
16
25
35
50
70
95



Solar Rooftop system | &

NTADAIAUMNNIATTIUIAN.

Afpvierunlsuses muﬁmﬁﬂqmm@qmﬁﬂﬁquQLﬁfﬁuvﬂWﬁh
wisaatlaariunszuaiulsiiu (Fasimasuns)
(wanuly) (m3.03.)
20 2.5
40 4"
: 70 6
A9 4-2 100 10
: 200 16
PUAFNFATBIREAUURILFTAUA LWAN 400 25
500 35
800 50
1000 70
1250 95
2000 120
2500 185
4000 240

6000 400




Solar Rooftop system ¢

NIADAIAUMUNIATTIUIAN.

CB 800 A agfiunastzauninwn = 50 094,

Main CB
1200 A CB 200 A angfuaasusausiling = 16 n5.uu.
6
800 A I CB 50 A agfuaasussiusilnwn = 6 n5.uu.
2 50 M9.NA. 3

Main CB
800 A

Main CB
200 A
— 3

200 A E 50 A E

I 16 AT.NN.




Solar Rooftop system L

mi@iamammmmmmﬁm

mﬂmchnmu”lv\lmemmﬂﬂﬁvmumﬂu%mLmumﬂmeﬂummﬂutmua
Aeaiu feeflaunellidnninaunaresaasenanauildinmun i lumnsed 4-1 drane
Aulrnessmindsrarufauevendnfitavunl$lunesd 4-1 W idanesedinawalsl
gnndndesag 12,6 pwsnidsrammnnlugiiiga netidunismuanenanlifin
AUt AR NTaananedu W lumainanniy

AaeiNg 2781A71N19281URAWIA 2(400 x 3) ANsFaNANAY A78AalINTEIg N - G

= 1
Az IUNAWIN 19
41251115z URAaNARAUN A 2x400 = 800 N1ANTN 500 9.1,

ANEFADNANAL (A9 4-1) — 95 9. 4NN,
A10FARENTZII N = G AZRAUNA = 800x12.5%= 100 AT.L4.
=120 n5.u4.

#



Solar Rooftop system

Earthing System| TN-C TN-S TT IT-1st fault
System System System System
Fault current Strong Strong Medium Weak
Id <20 kKA Ild < 20 KA Id<20 A Id<0.1A
TN System
- . . the protection of persons:
@"’ - A | -Interconnection the earthing
A N .
- - - - pe | of exposed conductive parts
\:\’f\x_\x \:‘\’E\X_\x and the neutral
‘ : , -Interruption for the first fault
using overcurrent protection
-m- __ ST __ =T (circuit-breakers or fuses)

Interruption for the first insulation fault

a2 a2 v d :
18 g ﬂﬂﬂiglﬁiﬁﬁﬂﬂ



Solar Rooftop system

Earthing System| TN-C TN-S TT IT-1st fault
System System System System
Fault current Strong Strong Medium Weak
Id < 20 KA Id <20 KA Id<s20 A Id<0.1A
ITT System
)(j & £ i
X ; . the protection of persons
- = 1 ! o :
REP kAL ek kT P -The exposed conductive
\ A _'}'__3_\_:-.' \ ) \\,” parts are earthed

B -Residual current devices
LI — - = | (RCDs) are used

Interruption for the first insulation fault

a2 a2 v d de
18 g ﬂﬂﬂiglﬁiﬁﬁﬂﬂ



Solar Rooftop system

Earthing System| TN-C TN-S TT IT-1st fault
System System System System
., |[Fault current Strong Strong Medium Weak
T System . Id < 20 kA Id < 20 kA d<20 A Id<0.1A
P o . .
x T 5 o Protection of persons:
o _ . .
| :; ITI 1 Interconnection .and earthing of
-t T T & & l ¥ & exposed conductive parts
! - T \_ )\_\ \ j\_\ -Indication of the first fault by an
Cardew,E_Ll'MD insulation monitoring device (IMD)
-Interruption for the second fault using
overcurrent protection (circuit-breakers
_L- - -J_- -------- _T_ % % or fuses)

-Monitoring of the first insulation fault

-Mandatory location and clearing of the fault
-Interruption for two simultaneous insulation faults

w

a2 a2 de
18 g ﬂﬂﬂiglﬁiﬁ nel



Solar Rooftop system

IT system 2" Fault
(15t fault not eliminated)

I'T system 15t Fault

a) 4 b) )
" 3 = : "
“f ' & Z f'__.__ 2
M at - » 1
I + PE N
.PErrnalnent ' $uge _l ..,.I x4 —_ PE
insulation limiter I Permanent
monitar ¢ C1f c2| C3 eulation , T SCPD
(PIM) +—s - T T . i L4
Z,, : optional e ﬁT — monitor
impedance r|- : UJIi ) P l| l| (PIM) l Y
" R R
=RE| Ud;17 I‘.'E# Un:{ g1 ‘7
T e — — —
\"h.\,_‘__‘_ BT _.‘_____ﬂ""' HE

IT system ‘lanuszuuniianudaannags ABINITAMNNADLLDY LTU UBINIAR WATIATLNS




Solar Rooftop system

AAINNITATIAAUATAITNAIUNY PV
array  1ne91UnsaingaadnANauILRIN
[EC 61557-2 i7a ailnsalilnsaauou
(insulation monitoring device, IMD) A1

Annex C 184 IEC 61557-8

PINNITFITIAALATAITN LTI UALIWTZIIN
PV array WneiuAuABNAIAINGT R oA
AUNDTNDTUEANITNINU (shutdown)

a 1 (] 0
M1519N 3.1 AN ﬂquLﬂuQuquﬂqﬂ;ﬂ

521719 PV array lNgunumy

A tuauausmgaszudne PV array

wnm PV array
kW enunu

(Riimit)s KQ2

<20

> 20 51 < 30 20
> 30 fi1 < 50 15
> 50 71 < 100 10
> 100 51 < 200

> 200 09 <400
> 400%¢ < 500
> 500

R N B

a W

d
e g3 nellszia3geing



Solar Rooftop system

N15AADUABIBANAWSDY (Insulation alarm)|Residual current monitoring device

(-7

(-7 - a (Y ¥ A a 1 a dl (-] a 1 v [ Y A
FIERAINN1ICINCIISUULLIAILADUAITNANANITIAIA W ‘N%’]vl,’ﬂ%jﬂ'l’ﬂl,ﬂ”l‘llﬂ’a’la»lN@]W‘iaﬂﬂﬂﬂm’a ATUULLIILGY

azaashaudiageuagn Falas aunanaiansasinaz lasumsun laiaSadu

nisuastAaualaatluslrasdeainau tWaluiainuin 15ala11ed NNNNUAELSIIMUUSUS S

s = [ al ¥ a 1 a © a £
TULAR U M%‘ﬂ@’]@ﬂgolugﬂLL‘IJ‘LIﬂ’]%‘ﬂﬂﬂ’]%‘LL’NLﬁlﬂuLL‘Ll‘Llﬂu | b1 ’Qﬂ‘lﬂ&l’]ﬂﬂmﬂﬂ%‘ﬂuﬂ’s{ ABAITN

2
2

1
¥ Q =

AU 158 AU ) NARILNY LNALALADUNALATZUL

Mg g9 AOLISIAIgANA



PID

Potential Induced
Degradation

[ SN
N-TYPE LAYER L
PTYPE LAYER b

LEAKAGE CURRENT AND VOLTAGE POTENTIAL (NEGATIVE POTENTIAL SHOWN)

CAUSE NEGATIVE (-) (PURPLE) IONS TO MIGRATE AWAY FROM THE SEMICONDUCTOR,

AS POSITIVE (+) (PINK) IONS MIGRATE TOWARD THE SEMICONDUCTOR FROM
THE GLASS AND PACKAGE, AND THE MODULE'S EXTERNAL ENVIRONMENT.

Potential Induced Degradation can occur when the potential difference between
the solar cells in a module and the ground potential is very high.

Resulting in leakage current that drives ion mobility within the module between
the semiconductor material and other elements of the module (e.g. glass, mount
and frame), thus causing the module’s power output capacity to degrade, in some
cases significantly.

a W

d
e g3 nellszia3geing




Solar Rooftop system

It uses the PV module PID reversible principle. This method
applies a positive voltage between the PV module and the
ground at night to allow the conductive ions, which lost from the

PN junction during the day to return, thereby restoring the
power generation capacity of the PV cell.

PV+

string

INVERTER %

d
e g3 nellszia3geing



Solar Rooftop system

Before repair

20 days after repair

40 days after repair

Table 1-1 EL test effect comparison P
Test Status Temp. Cd Voc Isc Pmax Vpm Ipm
EL test effect | Begin 21.2 1000.2 27.185 7.912 71.382 15.831 4.500
comparison 20 Days later 21.2 1000.2 33.423 8.213 111.028 [ 22.188 5.133
40 Days later 21.2 1000.2 35.416 8.502 \56 53/ 26.214 5.974

e ga nellszia3geing



Solar Rooftop system

‘ 3.3 NI5UAINUNTLLALNU (Overcurrent Protection) ‘




Solar Rooftop system

3.3 NISURINUNTELALNY (Overcurrent Protection) ‘

1.dan1uuLana bl
ANNNRANIAINLNARINNITAANAT L1 PV module NARYFAA&NY Naadsangdne n1gsazng tnlu
PV module #5an13andasadnnli PV array aznnldnanszugainunigly PV array
PV Module WULARIANLAINNANSTZUA LALLAIAN PV module @1:N19058UWNUAL
LAAINUUANEWAN (1114 LLALADT) A4A1ALNANTELALALITIAYAN

. £ = Qi 1 1
n. PV string TP WNLAENNFRULURE

1. ginsafutlasduniaslWinustlssinni PV module siaag] vizaannunaeniiiie

NEUBNAUT NFDIIABIEIY

w

e g3 nellsziaigeing



Gnd-

Swjt(hhoard Loads

DC isolator - AC lelle!

S

Current source Voltage source

DC 1000 V,1500 V AC 3p(1p)400 V/230 V, 50Hz




Solar Rooftop system (&

SOURCES

VOLTAGE CURRENT

SOURCES SOURCES

IDEAL PRACTICAL IDEAL PRACTICAL

VOLTAGE VOLTAGE CURRENT CURRENT
SOURCES SOURCES SOURCES SOURCES




A r
' Vi —A—
— |
I Ideal Voltage Source
v : |
C)V - V C) V Vas Practical Source
- V
' or Tlme in HOUI’S | or T|me in Hours
2 — ". —i
B B

» \Voltage Source
o maintains constant voltage irrespective of the load
o Internal resistance << load for stable voltage




MEA's Revenue Meter

24 k¥. Switchgears

AC side

3Ph 250 kVA

DB-11




AC side

|
) X N
|
i
I I !
) F-11 ) F-12 c/!
B 3Ph 250 kVA
|
i | . A

Chiller 3Ph 250 kVA
MDB-1

Full load current =451 A
2x(3-185 Sqmm.IEC01) ,(1uvia; 2x258A=516A)

Giiiiitte

2x(3-185 Sqmm.IECO01)




MDB-1

AC side

Chiller 3Ph 500 kVA

e ol e ¢ ¢ e e ¢ e e et e ¢ o ¢ ¢ 2y

Full load current=721 A
3x(3-240 Sqmm.IECO1) ,luvia; (3x301 =903 A)
CB 900 AT

) 1,800 AT

|
|
|
—— |
|
) P 6)!
|
i

3x(3-240 Sqmm.IEC01)




Solar Rooftop system *ﬂ

3.3 MSUINUNTZUTIAY
o W Y
1SU9as8es uazaatlou

e
SSEERT - T

[ ! ' Yy A

ey i * 2395808 tazaeilou Aolns

i ) - ) 500 AT : Y A

B 5o A doenunszueny

| |

| | I A Jd I J

S E—— - * 1{uvhd viioIre I NALITNINGDS

(CBs)ﬁllﬁj




I Ideal Current Source '

(' I C' | § | Practical Current Source
I

V or Time in Hours
e

V or Time in Hours
—

e
me

e Current Source
o maintains constant current irrespective of the load
o Internal resistance >> load for stable current




Solar Rooftop system

3.3 NISURINUNTELALNY (Overcurrent Protection) ‘

1.dan1uuLana bl
ANNNRANIAINLNARINNITAANAT L1 PV module NARYFAA&NY Naadsangdne n1gsazng tnlu
PV module #5an13andasadnnli PV array aznnldnanszugainunigly PV array
PV Module WULARIANLAINNANSTZUA LALLAIAN PV module @1:N19058UWNUAL
LAAINUUANEWAN (1114 LLALADT) A4A1ALNANTELALALITIAYAN

. £ = Qi 1 1
n. PV string TP WNLAENNFRULURE

1. ginsafutlasduniaslWinustlssinni PV module siaag] vizaannunaeniiiie

NEUBNAUT NFDIIABIEIY

w

e g3 nellsziaigeing



Solar Rooftop system

sc=9.05 A
Imp=8.46 A

Pmpp

Hlectrical charac'rerlsﬂas
Model EE2320
20 W ]
Maximum power (Pmax) 3t o
Power tolerance_————
85V
W :;7 4865A
Currentat Pmax (mp)____——— e
~Short-oreut current (50)____— —TammE et
Open - circuit voltage (Voc) —/_46_.5_6_\L/

Weight (Appmximate) 24.5 Kg
1956 x 992 x 40 mm V V

7900 Vae 37.85V 46.56V

[ Maximum System Voltage
All technical data Standard, test condition (STC)

Air Mass (AM) 15
Irradiance 1000 W/m’

| Temperature 25 C




Solar Rooftop system

Imax=9.05 A Load
PV 2x2.5 mm*(1/2”)(16 amp) o¢
Isc=9.05 A

Imp=8.46 A PP

Vmp Voc
3785V 46.56V




Solar Rooftop system

‘ 3.3 NI5UAINUNTLLALNU (Overcurrent Protection) ‘

|max=9.05 A F%
| | PV 2x2.5 mm* (16 amp)
|




.{. '
i
i . i
i + + [ + : H
i i . I ;
i | o i amiaiia !
1 : 1 | wea PV amay !
I [ H ! :
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Solar Rooftop system

3.3 NI15URINUNTEUALNY (Overcurrent Protection) ‘

ANNNRANTAINLAARINNITAAINAT L PV module Naadsag e naavsingny n1ssazngln

14 PV module ¥3an158an99a3a9a1 LU PV array ez Minanszwanunia’ls PV array
PV Module WULARIANUAINNANSTZUA LALLAIAN PV module @1:13058ULNUAL
LUANNIHANNEUAN (111 LUALAET) ANRIANANTL LA LAWEIANAN
. v = dl [ I
N.PV string 119LAENNFUNLDE]

1.91nsndilasiuinasInwuneilszinny PV module siaag] MiaaInuuasniinnieuen

dl = 2// |
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Solar Rooftop system

3.3N15UaINUNSTSLALNY

mstlasnunssuaiAt il PV string

fastinmatlasiunszuaiivle PV string

((SA-I) x I MOD) > Iyop max ocer

Voltage at Pmax (Vmp)
—Current at Pmax (Imp) )

Model

Maximum power (Pmax)

ics

harac'rerls'r

Electrical € EE2320
320 W

e i N
8.46 A

9.05 A

Short - circurt current (IsC
Open - circuit voltage (Voc)

46.56 V
24.5 Kg

ﬁ’wnszuagaq@ﬁvlwamu PV module A8/l
-7 1 1
PV string iullen6nnd1an nssuagegahn PV
[ [ Y a .
module su‘lm(wauﬂamnqwam) PV string

:Jl 1 Y a :Jl 6Y (9] a
uuvl,maemmqﬂnsmﬂaanunszu,amu

Weight (Approximate)

1956 x 992 x 40 mm

Dimension (mm.)

Maximum series fuse rating

15 A

1000 Vdc

Maximum System Voltage
All technical data Standard,

test condition (STC)
1.9

Air Mass (AM)

Irradiance

1000 WIm2

Cell Temperature

25 C

w

a2 a2 Qd
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3.3N15UaINUNSTSLALNY

Mstasiwnszwasilis PV string dasimatlasiunssuaiinlu PV string

((SA-I) i Isc MOD) & IMOD MAX OCPR

Short cct.

Max.fuse rate 15 A

9.05A
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3.3N15URINUNSSUALNY

9.05A

Max.fuse rate 15 A
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3.3N15UR94NUNSSUALNY

Max.fuse rate 15 A
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3 N1SURINUNSZILALNY

PV string
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bda IMOD MAX OCPR NN S x ISC MOD

AaTUINsINNULA lasunIslasnumelaalnsal

PV string @19@n

AN uUNsELALN YRR Taad

<|

MODMAXOCPR

1 .5x(Sg)xI SC MOD

(Sg-1 )X

2 |
SCMOD ng

S, AR 41U PV string melungaimenu mealamsilasnu
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PV array
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PV array MiOUNA ADIALE 1.25 NANUAENITNNA
ﬁqnewmmvgmmﬁmm PV sub-array
ansaldan-du wasalnsalidansia

° @1 PV array AANUIUNINNIERY PV sub-array LREY
nsEnmAINIgUaInUnsEuaNWlY PV sub-array lag
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1.25 x|
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PV array
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+

Loads
: @ DCisolator

AC 1solator

Current source Voltage source
DC 1000 V,1500 V AC 3p(1p)400 V/230 V, 50Hz
Ungrounded system(IT) Grounded system(TN-C-S)

Cannot be switch off Can be switch off




Solar Rooftop system L&

3.5 NI5UBAINUNANTENUANNWIHILAZILSIAULAY

(Protection Against Effect of Lightning and Overvoltage)

WeasAuanalluauAsIEse
TAsIASLAS AL NIFAALTAN IEN1S
uannilseansnnngadrvsunis
asnuAnudauasalasIass
Aa N5 lgseuulasnunwiei 4

sznaumnas

52UURINUNINIARUAN

srULRINUNINI N8N8 T
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3.5 N1SUAINUNANTZNUANNNINILAZILSIAWLNY

(Protection Against Effect of Lightning and Overvoltage)

§UUURINUNIHINGUDN
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Solar Rooftop system

§UULRINUNININIYUAN

2l
211NN

Penetration depth

Radius of rolling sphere

Distance of Air-termination sys-
tem

= ' ) ar ar & = A
A19199 4.3 LLﬁFN'E:EJ331*1515131'Sﬁﬁ'uﬂ'ﬁﬂﬂQnuﬂaﬁiﬁmﬁﬂﬁﬁunﬂﬁ

Tt MBI El i oy Tt

d (lwag)

o e -
Safinsanaundd (Was)

LPS Class 1

LPS Class 11

LPS Class 111

LPS Class IV

1

0.01

0.00

0.00

0.00

2 0.03 0.02 0.01 0.01
3 0.06 0.04 0.03 0.02
4 0.10 0.07 0.04 0.03
5 0.16 0.10 0.07 0.05
6 0.23 0.15 0.10 0.08
7 0.31 0.20 0.14 0.10
8 0.40 0.27 0.18 0.13
9 0.51 0.34 0.23 0.17

—
(=]
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0.42

0.28

0.21
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=

077
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0.25
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[
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0.63
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=
co

214

1.38

091

0.68
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(=]

2.68

172

113

0.84

3
n

4.39

273

177

1.32

L
(=]

6.77

4.02

257

1.91
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UL RAINUNININILUDN
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Solar Rooftop system

nsnNansanszaznisuan (Separation distance)

k; x k. L Aa Anuenauesmiinaan wasAdunasne nias

- (] v aa a Al
S= T XL unms InaInqn NNANTUIsEEEAISUANNUARNNNS
m Y o 1 @ = a : val

UszauwluAndiviinu wsa sIna1aaU NNangm

. k. Aa Arduilssansnssus
k; fa Aduilss@nguainis

. f[ i km A2 ANdNLUsEANEARIIAR W Nlvalusardiaan was
LAANTUURITSUULDINWNNN i o : v o -
MNaluauaulnwa ANUNRIAU
furasszuulany ki S k FNUIUAIUNIRIAY kc
a m
| 0.08 1 1
21N A 1

I 0.06 e
ARUNSH BF LN 0.5 2 0.66

I uaz IV 0.04 aws 3 Tl 0.44
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Solar Rooftop system

a1ATNTUaaTEUUtaariN N I

- 81ANIRTUIA NG9 30 LWAT 2119 45 AT UAE G4 75 LHAT

= o o O a
- NRMUIUFIUIAIAY 10 9
- IINANYAUKLIL 2. (SINANBAUFIUIIN) an 1 A9

k; (szsurlasiuiaein; Il )= 0.04
C x L | k,,(Ganididuaui; enne) = 1
k - (Anuusninasiu; 10 ) = 0.44

L (Aawennvassaiiiaedn vidasauiasau ) = 7.5+75+1 = 83.5 wns

_kiXk
= km

S

S (szazuen) = 1.47 wns
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UL RINUN I ey

Lightning and overvoltage protection

Distribution of lightning current
Direct strike

Lightning and overvoltage protection
Protection with SPD
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UL RINUNHIN1a ey

Indirect strike

Lightning and overvoltage protection Lightning and overvoltage pro‘?ction

Distributi f lightni t
istribution of lightning curren ’ Protection with SPD




Solar Rooftop system

UL RINUNININ1a e Y

GIB | Generator junction box
M | Meter
MEB | Main earthing busbar
s | Separation distance
SEB | Service enfrance box

separation
distance
not kept <&
y77
(=
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3.5 N1SURINUNANTEZNUANNNINILAZLSIAWLNY

(Protection Against Effect of Lightning and Overvoltage)
msiaua1e1T3958Y (wiring loops)
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52UU Solar Rooftop Nilaanns
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The Engineering Institute of Thailand H.M. The King’s Patronage

wnsgrumsianslinirdmsusemalne :

n f] ﬁ‘ La‘ rﬂ ﬂoloﬁ/ﬂq ﬂ n ﬁﬂj szuun1sHan A nwasuLaeing

finasauunasan
W.A. 2565
A 3; Thai Electrical Code :
nf] %\ m ﬂ mq Solar Rooftop Power Supply Installations

2022

N1511995N 1

AT 8N, 022013-22
EIT Standard 022013-22
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