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Solar Rooftop system
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Solar Rooftop system ¢
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3.1 farvuaaldl

3.2 nistlasiunisinialwgm (Protection Against Electric Shock)

3.3 N19teenunszLaLni (Overcurrent Protection)

3.4 NTUeNNRAMNRANIRIAIAL (Protection Against Earth Faults)
3.5  NIURINUNANIENLaINWIKILaZLINALLAY (Protection Against

Effect of Lightning and Overvoltage)
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3.1 danvuana ly

=)

PV array Nifeeis amunmmseiasilen VOC ARRAY g9gm fisih
- alifivs 668 1,000 Laadt (DC) shvsuanensulszinymiuagode
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Solar Rooftop system

3.2 m'i‘ﬂfmﬁ’umﬂﬁﬂvl%l@ﬂ (electric shock)

gaususzuy W wsemn wadakazdqudsznasly PV array siag

aniasiudupAEauIuLETH (reinforced insulation) $MANNANLIFRLINY

Jliudousieasiu vizedaudalasau o Ml s

Tuszuunavayinresatnaniilasiuniasiwinsadiugdausa
asmuLnaLiugnansds dldginsnfutlasdunasiWiuuuliuendqu ag

Idaynaldisausassausunian(functional earthing)lu
ANLTTLLNTELARN T

w

a a Qd
18 g ﬂi’)ﬂiglﬁiﬁ nel



Electric shock

WWan (Electric Shock)
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HUs19NenszLA W WAz lnar1u

1 -V U [~
F9nTglAazAadllunN1s i aATL29as

LNURIAT

Wian (Short Circuit) A=
TN Nan29a5 thaanns=wd LW
and1g tntdunialaulilgardu

A1 9 ToeliruudAonfldlain




Electric shock

Wwhan (Electric Shock)
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Electric shock

1
<=4 Duration of cument
FALIRNNTEUA LR puraton o
A
! : A B C, G G
NI1UTIINIEINTIN 10000 I i
_a o 2 5000 ! S i7
ACLNABDURATIURITUY . \
u 2000 .
] N -
1000 ! N\
500 ! \ :
ACA 1 AC-2 \ lac «
200 - N\ .
[ \ 3
100 :
l -
40ms___ 50 ) \\1 |
R C D 20 : T AY
: I \ l | Body current
01 02 05 1 2 5 10 100 200 500 2000 10000
§b rﬁ'% 1000 5000
AC-1 zone: Imperceptible A curve: Threshold of perception of current
AC-2 zone: Perceptible B curve: Threshold of muscular reactions
AC-3 zone : Reversible effects: muscular contraction C1 curve: Ventricular fibrillation unlikely to happen
AC-4 zone: Possibility of irreversible effects C2 curve: Threshold of 5 % probability of ventricular fibrillation
AC-4-1 zone: Up to 5 % probability of heart fibrillation C3 curve: Threshold of 50 % probability of ventricular fibrillation

AC-4-2 zone: Up to 50 % probability of heart fibrillation
AC-4-3 zone: More than 50 % probability of heart fibrillation



Electric shock
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Electric shock

n1silasnunisduas inwlnange (direct contact)
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Solar Rooftop system

3.2 ﬂﬂﬁﬂ@ﬁﬁ%ﬂ’]ﬂﬁﬂlﬂ@ﬂ (electric shock)

ga1ususzuy I usemn wadanazdqudsznasly PV array siag
oniasiuduA1AEauIuLETH (reinforced insulation) 2eUANNANIFALINT

Hliudousieasiu visedaudalasau o nin i la

Tuszuunmevinnaasginsnlilasiuniasiiwsianudqusie
aspuaLuqad1eds daldginsniutlagsuiiasiwuiuluusndou as

TdaynaldRsusassausunian(functional earthing)lu
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Direct contact

Indirect contact
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Electric shock

msduealazaay (indirect contact)
N15ANNAFIUTDILTNUN IWNNINUNE azluR W uazg N1 dNRA LA LA Lo
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Insulation
Ut failure UaInuULasy
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Solar Rooftop system

3.2 ﬂﬂﬁﬂ@ﬁﬁ%ﬂ’]ﬂﬁﬂlﬂ@ﬂ (electric shock)

ga1ususzuy I usemn wadanazdqudsznasly PV array siag
oniasiuduA1AEauIuLETH (reinforced insulation) 2eUANNANIFALINT

Hliudousieasiu visedaudalasau o nin i la

Tuszuunmevinnaasginsnlilasiuniasiiwsianudqusie
aspuaLuqad1eds daldginsniutlagsuiiasiwuiuluusndou as

TdaynaldRsusassausunian(functional earthing)lu
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Direct contact

Indirect contact
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Earthing system(IT)

52919 LINN15619890% LLAEINDIN

fedumintlastuPE) M Ld
Tumsaaastiudusulasegcns

d' -y, -V} (w3
lauz#isassu PV array a1agiils
MTNa9LasNiewIa lalenan 4
A5 NARLNAS




Solar Rooftop system

3.4 ﬂﬁ?ﬂﬂﬁﬁ%ﬂ’)'\ﬂﬁ ANTDIAY

MU (Protection Against Earth
Faults)

3.4.2 auasinasmaluliiusandag
(Transformerless Inverter)

WNFARAIAUIALATIANUUIN(Functional
earthing) A 1suAUINANTzLA INAIA U
NSTUANT

Faded insulasion
brings wie inlo
contact with metal case

a a v d l:d
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Solar Rooftop system

3.2 nasiasnunisinabwam (electric shock)

NM5FIU EIT,NEC NIR531U IEC
nssiaasau(Grounding) n19naasar(Earthing)
N3FBAIANTBITELL INAN A E e R AR

(System grounding) (Functional earthing, FE)

N19ERAIAUABILIFA DU IR - - .
N17AAAIALYRIZNE AULI AU

(Equipment grounding) ‘(Protective earthing,PE)




Earthing system

IEC standard Earthing system

* TN System the transformer neutral is earthed

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

the electrical load frames are also earthed
* IT System the transformer neutral is not earthed or via a high

impendence earthing connection.
the electrical load frames are earthed

e g3 nellsziageing



The First Letter

how the Earthing is done on
Source side (Generator /
Transformer).

T - (French word “Terre”
meaning Earth) -connected to
the earth

| - Isolated from the Earth or
connected via high impedance

how the Earthing is done on
Device side (Frame connection)
T -direct connected to the
earth

N -connected to the neutral at
the source of installation which
IS connected to the earth

na 73 anrksziaiging



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
._T L3
N

|_I | PE




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

AiniaY

the electrical load frames are connected to neutral

N

!

PE

TN-C-S

~—_T
~—

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




Earthing system Y

LUINMFPRNLUY 52UV 0NN UATIAD
YANAINANNAANTDIUInTZIe il

Earthing Arrangement
Earthed Neutral - dep.::-'n dent IT
Syst N Isolated
ystems (TN) Earths solate

TN-C TN-5 TN-C-5




Solar Rooftop system

TN System TT System
gt - - g — -
%j’, ! | N S@ﬁ- = ]
= EXER % % % P IREER’ EEER’

||| e,

the protection of persons:

-Interconnection the earthing of exposed conductive
parts and the neutral

-Interruption for the first fault using overcurrent
protection (circuit-breakers or fuses)

the protection of persons:

- the exposed conductive parts are earthed
-Residual current devices (RCD) are used

Interruption for the first insulation fault

Interruption for the first insulation fault

w

a a de
18 g ﬂi’)ﬂi%!iﬁﬁ nel



Solar Rooftop system

IT System :

Protection of persons:

* = -Interconnection and earthing of

exposed conductive parts

-Indication of the first fault by an

\_ )\_\ \ j\_\ insulation monitoring device (IMD)
-Interruption for the second fault

using overcurrent protection (circuit-
breakers or fuses)

-Monitoring of the first insulation fault

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

w

a a de
18 g ﬂi’)ﬂi%!iﬁﬁ nel



Solar Rooftop system

TN System TT System
:'r: . \ 4 . £ f . " X ®
— )(i j:— " 1 : ?
EEXER’ IEERER X X X X X X X X

o o

the protection of persons: the protection of persons:
-Interconnection the earthing of exposed conductive - the exposed conductive parts are earthed

parts and the neutral -Residual current devices (RCD) are used
-Interruption for the first fault using overcurrent

protection (circuit-breakers or fuses)

Interruption for the first insulation fault
Interruption for the first insulation fault

w

a a2 :
U8 g9 ﬂi’)ﬂi%!ﬁiﬁ nel



Solar Rooftop system

Earthing System| TN-C TN-S TT IT-1st fault
System System System System
Fault current Medium Weak

lds20 A ld<0.1A

TN System
13'0,0A . . the protection of persons:
A’ R R -Interconnection the earthing
—A N .
- - . l . l pe | of exposed conductive parts
\\’f\x_\x \\f\x_\x and the neutral
‘ — , -Interruption for the first fault
using overcurrent protection
-m- | =T | =T (circuit-breakers or fuses)

Interruption for the first insulation fault

a a v d :
18 g ﬂi’)ﬂiglﬁiﬁﬁﬂﬂ



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<20 A Id<0.1A
1T System
1200A
)-:j —1 | .
G&:* . . the protection of persons
o X/ ® 1 ® ? s
- KA ok k kT | -The exposed conductive
- \ _ _'}'__3_\_:-.' \ _ \\, ' | parts are earthed
[ [ -Residual current devices
B A S 1 L ~ | (RCDs) are used

Interruption for the first insulation fault

a a v d :
18 g ﬂi’)ﬂiglﬁiﬁﬁﬂﬂ



Earthing system

Earthing System| TN-C TN-S TT IT-1st fault
System System System -
. |Fault current Strong Strong Medium ‘ Weak
T System Id < 20 kA Id < 20 kA Id<20 A Id<0.1A

. . Protection of persons:
-Interconnection and earthing of
o exposed conductive parts
X X X X X X

\_ )\_\ \ 3\_\ -Indication of the first fault by an

insulation monitoring device (IMD)
% & -Interruption for the second fault
using overcurrent protection (circuit-

breakers or fuses
% N )

-Monitoring of the first insulation fault

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

w

a a :
18 g ﬂi’)ﬂiglﬁiﬁ nel



Solar Rooftop system

- 15 Faul IT system 2™ Fault
S ° °
SySiiEi ALl (1%t fault not eliminated)
a) 4 . b) I
. — —
N * ¢ 1 1
N

Permanent 4 TSurgE - PE
s )
l.:'f:wc}: tional lL_; —T TTT monitor I
in:lﬁedince Iy T' . {I ll ll (PIM) l Y

_RE Vaz E‘L Uy ﬂ

IT system ‘lanuszuuniianulaannags ABINITAMNADLLDY LTU UBINIAR WATIATLNS




Solar Rooftop system _

AAINNITATIAAUATAITNAIUNY PV
array  1ne191nsaingaadnANaUILAIN
[EC 61557-2 i7a gilnsailnnsmaauou
(insulation monitoring device, IMD) A1

Annex C 184 IEC 61557-8

PINNITFITIAALATAITN LTI UALIIWTZIIN
PV array WeiuAuABNAIAINGT R oA
AUNDTNDTUEIANIININU (shutdown)

a 1 (] 0
M1519N 3.1 AN ﬂquLﬂuQuquﬂqﬂ;ﬂ

521719 PV array lNgunumy

A tluauaumgaszudne PV array

wnm PV array
kW tneununud

(Riimit)s KQ2

<20
>2008:<30 20
>302:<50 15
>50 09 <100 10
> 100 o9 <200

> 200 09 <400
> 40071 < 500
> 500

R N B

U

3
e g3 nellsziageng



Solar Rooftop system

N15ANAaUARIBAANWSDY (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 UULLAIDW
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Solar Rooftop system

‘ 3.3 NI5UAINUNTELALNU (Overcurrent Protection) ‘

15 A

ﬁ
_

15A

|

I




Solar Rooftop system

3.3 NM9URINUNTZLALNY (Overcurrent Protection) ‘

1.dan1uuanal

ANNRANFRINNARINNITAAINAT L1 PV module NAaYFAa&1Y NaadnNgng n1gsiadne tnlu

PV module #5an13andasasnuli PV array aznnldinanszuainunigly PV array

PV Module L‘ﬂLILL‘i/T@Qﬂ’\L‘uﬂ‘Q’]ﬂﬂﬂ?”LLﬂ LLﬁiLﬁ‘ﬂ\i@’m PV module & 41905821 UAL

LL‘Viﬂ\‘iﬂ’]Luﬂﬂ’Wﬁlu’ﬂﬂ (Lsﬁu LLUI?]L[?]@':]‘) @Q@W@Lﬂﬂﬂ?vLLﬂLﬂuLu@\‘l@’]ﬂ
. £ = dl [ 1
n. PV string TWNIAENNAR UL URE

1. ginsafutlasduniaslWinustlssinni PV module siaag] vizaannunasniiiie

AEUBNAU UTAYINABIA

Y]

e g3 nelszia’s na



Solar Rooftop system ¢

iiiii

SOURCES

VOLTAGE CURRENT
SOURCES SOURCES

IDEAL PRACTICAL IDEAL PRACTICAL

VOLTAGE VOLTAGE CURRENT CURRENT
SOURCES SOURCES SOURCES SOURCES




A r
: Vag —AM—
— '
I Ideal Voltage Source
v : |
V " V Vas Practical Source
V
- V
| or Time in Hours | or Time in Hours
: — ; —
B B

» \oltage 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




MDB-1

3Ph 250 kVA

2x(3-185 Sqmm.IECO01)

Chiller 3Ph 250 kVA

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




Solar Rooftop system L

MDB-1

DB-11

T

) 1,800 AT

|

|

!

!

!

'lm'
5

|

|

3x(3-240 Sqmm.IEC01)

iiiii

Chiller 3Ph 500 kVA

Full load current=721 A

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




Solar Rooftop system { “

3.3 MSifeanunszuany
o W Y
1S U9asdes uazmatlou

1 Y =
* 1395808 Lazaetlou ABINNT
Hoanunszuanu

S A Jd A ) J
¢ !,‘]JLW\I'Jﬁ NIV INALUININD T




>
>

I Ideal Current Source '

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

V or Time in Hours

V or Time in Hours ° :

B

me

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




Solar Rooftop system

3.3 NM9URINUNTZLALNY (Overcurrent Protection) ‘

1.dan1uuanal
ANNURANIANNLNARINNTAAINAT LU PV module NARYFAA&NY NaadsIngne n1gsazng tnlu
PV module #5an13andasasnuli PV array aznnldinanszuainunigly PV array
PV Module [WULARIANDAINNANTZULA LALLAIAN PV module @1119058UWNUAL
LUANNIHANNEUAN (111 LUALAET) ARIALNANTL LA LAWEIANAN

. £ = dl [ 1
n. PV string TWNIAENNAR UL URE

1. ginsafutlasduniaslWinustlssinni PV module siaag] vizaannunasniiiie

AEUBNAU UTAYINABIA

Y]

e g3 nellsziageing



Solar Rooftop system

Isc=9.05 A
Imp=8.46 A

Pmpp

R —

Model EE2320 E
Maximum power (Pmax) 320°W ‘
Power tolerance /”sﬁ@___/
Voltage at Pmax_(Vmp) 37.85V
Current at Pmax (Imp) 8.46 A
Short - circutt current (Isc) 9.05 A
Open - circuit voltage (Voc) 46.56 V
[ Weight (Approximate) 24.5 Kg
1956 x 992 x 40 mm V
mp Voc

Dimension_(mm.)
15A

37.85V 46.56V

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

Air Mass (AM) 1.5
1000 W/m"

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
37.85V 46.56 V




Solar Rooftop system

‘ 3.3 NI5UAINUNTELALNU (Overcurrent Protection) ‘

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




e e D~ st o SN
i 4 AIRREY :
i ._-l’ _-._”_”_._".I\ i‘HP'U's‘h'hg o
i + + + Ak :
i N ; : !
i | o i awiaia !
: : ! | I wwd PV amay !
I I ! I :
T T T e ;
L S Lo ! i
i [ IR~ | |
B L N \
[ # # ! + amiaiia ' i + gl
[ [ wi PY ! \ ; i i uilsaifuinds
i ! string i ! Tni#
o e -
B i K 1 H
I A Lo i |
! : i E - \— i mhqn}ﬂnaﬁutﬂ:l:ﬂlhl I
! | L ! Aafnaaes w4 PV amray I
| ] ! 1 2 H
: : T ! a4 PV array |
[ # ! + o \_ i i
i ! V| e : ;
1 - - | - H L________al N
: 1@4 PV string !
. |
\ Wlméndu PV module PV string ;
U IEILE:
(1) Tnenialyl Tnlan ARt aTuTURTEATT 8] PV module i"-:h?'mfﬁﬂgfnﬁ'ﬁ
(2 d19Bafede 4.3.5 usxr 4.4.1 dwiudardadsesidatasres PV amay PR e, N
Twan wingad 1
(3 gunsnilaariunszudiiv et utudead Ande D

# 2.4 LAazunsdaad PV array — NS0l PV string AR9UNUNUWATEWLDY




Solar Rooftop system

3.3 NI15URINUNTEUALNY (Overcurrent Protection) ‘

ANNNRANTAINLAARINNITAAINAT L PV module Naadsag e naatsingiy n1ssazng

11 PV module ¥3an158amn99a3a9a1 U PV array Az linanszwanunia’ls PV array
PV Module WULARIANLAINNANSZULA LALLAIAN PV module @1113058UWNUAL
LAANNULANILUAN (111 LUALADT) A4A1ALNANTLALALITAYATN
. v = Qi [ I
N.PV string IN9LALNNARUUNUBE]

1.91nsndilasiuinasIniunsilszinny PV module siagag] wiaaInuuasniinnieuen

dl = 2// ]
2147 NTANNABDIRAIY

a W

i
e g3 nellsziageing
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3.3N15UaINUNTEULALNY

mstlasnnssuaiit il PV string

Y o Y v a . Y
Gl'éNNﬂ’l‘ill'éNﬂ%ﬂ‘i&LﬂLﬂ%sl% PV string M

(SA'I) X Isc MOD) > IMOD MAX OCPR

(Sa1) % I yop) < Tyop max ocer ‘

Model

Maximum power (Pmax)
power tolerance
Voltage at Pmax (Vmp)

Current at Pmax (IMp)

haracteristics
‘Elec’rrlcal c W

e
37.85V
8.46 A

9.05 A

46.56 V

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

24.5 Kg

ﬁ’mﬁzuagaq@ﬁvlwamu PV module A8t

PV string iullenenndian nssuagegahn PV
YA Y a .

module sﬂm(maagamnqwam) PV string

2// 1 Y a 2’/ 6 Y % a
uuvlumaemﬂmqﬂnfimﬂmnunszu,al,nu

Weight (Approximate)
Dimension (mm.)

1956 x 992 X 40 mm

Maximum series fuse rating

15 A
1000 Vdc

Maximum System Voltage

All technical data Standard, te

st condition (STC)
1.5

Air Mass (AM)

Irradiance

1000 Wlm2

Cell Temperature

25 C

a a2 Qd
U8 g9 ﬂi’)ﬂi%!ﬁiﬁ nel

w
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3.3N15U9NUNTSUALNY

MstasiwnszwasAhls PV string asimatlastiunssuaiinlu PV string

((SA-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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3.3N15UR4NUNTSUALN Y

Max.fuse rate 15 A
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3.5 NISUBAINUNANSTENUINNWIHILAZILSIAULAY

(Protection Against Effect of Lightning and Overvoltage)

WeasAuanalluauAsIEse
TASIAS LAz RIENIFAATAN 6015
uannilseansnnngadrnsunis
asnuAnudauasalasIass
Aa N5 lgseuulasnunwiei 4

sznaunas

52 ULRINUNINIARUAN

srULRINUN NI N8N8 T
AYTRALmaNszLy solar

rooftopruszuuaaii vzl
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AdnnW

3.5 N1SUAINUNANTZNUANNNINILAZILSIAWLNY

(Protection Against Effect of Lightning and Overvoltage)

§2UUURINUNIHINEUDN

mmsﬁ'l:iﬁs..uudaﬂ'\
m@mmm PV array uuenans mmmmmmwmﬁqmimmm
AR5 mu,m'vmma*uu”l,umvuuﬂmnuﬁqm@ﬂ AluNAIN

dflufasfasiasssuuastutadafuEa
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§UULRINUNININIYUAN

d o
211NN

Penetration depth

Radius of rolling sphere

Distance of Air-termination sys-
tem

= P} a o & e &
#1579 4.3 uanesTEraNaIRusTAunsUasiuvasSalinsInaunis

sgsauviaR a

d (AT

ar e -
FAUNTINaUNaY (LuAs)

LPS Class 1

LPS Class 11

LPS Class 111

LPS Class IV

[

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
9 051 0.34 0.23 0.17

[
(=]

0.64

0.42

0.28

0.21

[y
=

077

0.51

0.34

0.25

=
[

0.82

0.61

0.40

0.30

-
wn

1.46

0.95

0.63

0.47

=
co

2.14

1.38

091

0.68

[ae]
(=]

2.68

172

113

0.84

]
n

4.39

273

177

1.32

L
(=]

6.77

4.02

257

1.91
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LU RAINUNININILUAN

SaPV array lasunnstiasnumag

dl [~ 1 Y
21ANNTLUVaaN

22U RINUNIHINNEWEN ANTABY
PNIEEITNITUEINAIGATENTNAIUUN

1. sxuudigdeTa

2. fnlacin W89 PV array wazssuuilaeiu
3. SEUUTINA ALY

T . 1 % di [-%%
> 5 szEsvauIn SR § 4. wrisvdndu ﬁh Nqﬂqﬂ“ﬂﬂiﬂmﬂ LW@ﬂ@Qﬂu

NIZULANIHILN9E21 TR WAIUN

|
4.
7 | ulanzaad PV array

S¥8¥ASWEN “S” INAAINTEUL
TasiuUN AL Ua NN NRRTZAN

sUfl 2.1 #reta szuulasiuiteinnieuan Tavasdasnenszaznisuen “S” sewdne PV array uas
wirdaafuieiwuuusndassIATALA PV array




1. szuudiaavia
2. Ambaafy
3. FEUUTINE MR Y

4. uyiswanau

|
1.

Uil 9.2 Medhasvuulesiuiisinneusn laglianansadnuissesnisuen “s”
SEWIN49 PV array wazdrtlasnuiisiwuunandass13IALA

Sa o o
PV arrayneafL Wi AN e

ANANT LL@$1ﬁ@WNW?ﬂ§/ﬂHW?$ﬂ$

NFLN LA BIAIRIANWNANTA

nfluazassiaglnsndilaani
WaudaulanzaasPV module

Y v %
AN TAEI19

SEeLNISILYN “S” INAAINTZLL
TasruN N Igue NN NR ATy

91N PV array




doudniwes Bv armay Sulludadinmidonadiu
alaa il

(eiugaannas PV array tANY LI LA
viali wisszuudiuenamizusadu wia
Burmnfwe frunmdnnwield

druiniees PV aray Snsdensiurimlii

wiglai
T
AensiuR T A Tl umy poadiuienemd hdulunw Aatssauingfaeinirwmluly
snsgunsinnaliiidmiu Frsgunsinfmditabwiu | | eeswsgunsissendsfadmiu Tl
szonAlng TuIARIEA 16 RAAL. }L:Lm‘l.m VUIAIEH 4 AT, Uszimling vuianian 4 waa.

4

51U¥ 4.4 nsfiansannsAaaIAuTel PV array
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nsnNansanszaznisuan (Separation distance)

k; x k. L Aa Anuena1esminaann wasadunadan wiae

- (] o ala a ol
S= T XL iHuinms InaInqn NNANTUITEEZAITUANNUARNNNNS
m Y 1 Q/ = =\ ‘ 9/“‘
dszauldAndvinny wsa sanangau Nbnangn

. k. Aa Amdulsz@nsnszua
k; fa Aduilss@nguainis

N o i km A2 ANANLsE’ANEARIIAR Ww Nlvaluariiaan was
LAANTUURITSUULDINWNNN i o : v o a
MNaluaurulnwa ANUIRIAY
furasszuulany ki e k ANUIUAIUNRIAY kc
] m
| 0.08 1 1
21N A 1

i 0.06 e
ABUNIA DY L4l 0.5 2 0.66

M uaz IV 0.04 aws 3 Tl 0.44

w

a a Qd
18 g ﬂi’)ﬂiglﬁiﬁ nel
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a1ANTN TRz aerTunAuA HI

- 81AN9RTWIA NG9 30 LNAT 2119 45 AT UAT G4 75 LHAT

= o o O a
- NRMUIUFAIUIAIAY 10 9
- IINANYAUKLIL . (SINALAUFIUIIN) an 1 A9

k; (szsurlasiuiaein; Il )= 0.04
C x L | k,,(Gan7diduauiw; ennr) = 1
k - (Auusnihasiv; 10 ) = 0.44

L (Anwenaasssnvinaatn visesauiasau ) = 7.5+75+1 = 83.5 wums

_kiXk
= km

S

S (szazuen) = 1.47 wns
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syULRINUNININ1a Y

Lightning and overvoltage protection

Distribution of lightning current
Direct strike

iiiii

Lightning and overvoltage protection
Protection with SPD




Solar Rooftop system

iiiii

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




syULRINUNHIN1a e Y

S

olar Rooftop system

GIB

MEE

SEE

Generator junction box
Meter

Main earthing busbar
Separation distance
Service entrance box

separation
distance
not kept

7
(=

/-’/ /-
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s1ULRINUNHIN1ae Y

4 (- % a J 2 a
alnsaldainuidsaniuaunm

o w . . . | adnsaldasnudsamnusu
n15asnuniein waztavinarasalnsalvilasiu

Aad W

ladfiszuudasanuneinneuan  EHLEGSGN LD ailnsalifainuidsa

vLV\lﬁ’]ﬂ?%LLﬂﬂﬁ‘U@’]ﬂﬂ’]ElU'ﬂﬂ

class Il ngnnasay class Il "gnnasay
sruuasnuwsnanauan ansaifasnuidsa alnsaitfasnuidsa

nsnuiszazmsuan “S” lala  FAERS I RTNEE G class | #ignnaaay

sruulasnunisnaeuan ailnsalifasnuiisa atlnsaiifainudsa

nsnuiszaznsuen “S”lalaile [ EE RTLVEEG class | ngnnagsav
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3.5 N1SUAINUNANTEZNUANNNINILAZILSIAWLNY

(Protection Against Effect of Lightning and Overvoltage)
nsiaua1enilassay (wiring loops)

NDAAUUIAUDILTIAWLAULATELUIRN

v 1

W MSLARENYY PV array AITHNW

I
A

wsawvasdavh i niaeiye
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52UU Solar Rooftop Nilaanns

ﬂ f] ﬁ,ﬂ ﬂ ﬂ L')u 1—' Aenssuanuuistsandlne lunwszususigudua

The Engineering Institute of Thailand H.M. The King’s Patronage

wnsgrumsanamsinirdmsussmalne :

ﬂ f] ﬁ‘ La ﬂ ﬂoloilfﬂq ﬂ ﬂ ﬁ“ﬂj szuun1sHanlni1annasuLasRing

FRARIUUVEA
N.f. 2565
” . . .
=\ Q Thai Electrical Code :
nr] ﬁ‘ m ﬂ mq Solar Rooftop Power Supply Installations

2022

N1511995N 17

AINIZIU N, 022013-22
EIT Standard 022013-22
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