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6.2 Requirements for different PV installations:

6.2.1 PV installation without an external LPS
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o)) 7w el B bl pleil> 10 ojled IS

AC (cbli> )z 595 sl Y5.¥

OBl pae Djgo o 5wl lar SuSe I AC 5 DC slaghl (Bl (o 398 o0 apogi -
G 2 g d9ed L2l S Sy jo 1) Ceend 90 58 Gl oo (B S @y S8 SBlge g gilula
298 (5,l5pb zma BalS™ j5bo 4y Wby

Sz b Se e il s sl Jealligies 5 absy e slas lailinl b gillae AC & 505 obl -
208 ceas gl (o3 0 WYl (2> g 5590

SAPT - e o Juilind L gillas IPB5 Jilas cbslis 4z, b caslio iz 5 el oo 5bG ol -
ryate o,y gLl 5 oom absiie Gn oy @i SS0 nl s @l Ly IECE0670-24 1,
il Sl plo g lalos 5 g9 i lz w908 ol

S B2 S5 2385 S 4 AT Ro 009 lizme S50 4y Silggnd )92 gl 99 o0 o -
2gd Cule, 1) abg o Sllaxde Wb 90 cnl 13 9 wles Cddlye (63959 G 9hl )0 ol ceai




e ool Sl ggid s dilobw i (i o1y giwd (g'))

1F+) oo ol 5 15U

_ . B U oladdl Cud )b 9l 9 90 4 9 gudmo (S puino yaisRo Py
¥i6,555k o)leds i SHSIAPI
325121 : axio Olgghs Voo Cud b WO Gstigome

g o1 o o yiysnl (29,5 a5 AC g5 sbl 0525 o855 50 jiy5hl diz 3525 Ojp0 40—
el ol o5

2 9B od APEN) s 5o (5)53ke 0lS 51 5SS Gl 55l (2555 50 TN-C-S s 0 -
23,5 oolaiwl B s GPHN) L )l 5 95k oS 51 51 aws slo 5 590) (> 9,

2 3B s dP) S5 yplie oSl 5SS Gla sl (295 0 TN-C o o -
33,5 03l B o BP) Uy 4 5 iliie oS 5156 4 sl 5,01 s

AC s s sl 5 e s YO Jilior s o Sl (5 gilitne slanslS ol -
A 55590

AC s o 5y adlol cbla> ol IEC61643-32 L 3 EN50539-12 o lastesl cole, -
S JBlas (¥ ojles JSi 50 C alais ) a4y Jlasl alais o ol oo cud p cpay il o 3l
T Or B sk &5 Jyse 50 5550 las il gk izmen g 005l AC )l 7
b b Jsnl (a5 doee jo wbadl e Ve Sl i (S ShU) aSid 4 Jlal abais U s 5 0
23,5 cat AC i)l w0 305 (F o )leis S50 50 D bla) s 5 yeis] aoezes

JEn 5l amilis Qlaiil Cod)b ply 90 4y Sgamme 5 S5 Slggnd slaaileles o 16 puand
8,5 Ba> D dhais o |, AC oLl g5 oo il

sSadslo oo GolSg s 6l Vol BBl sl il AC5Wy cblas 6l sl il -
Gl 0> AC 25,5 Caows o>, S diclo ¢l loolSy s sl Y ol Jlas slhls 9 )15

555 skl 5o isenl o Gl 4 () ilins a5 Loges) conlin (b2 WLl 5l cbla> (6l Y
B3,5 A

spbie 4 oS B (6 gl GlS Ay gyt Zu el LS 0 5eiS BhU 4y (g s Y
Db ails 092y (S )l po e Sliee (gl (el Cole ) 5 dgpn

axsl IEC61643-11 o ikl gl)ls casb o AC isu o soliiwl 5,90 AC glo i)l -F

3929 9bb JIo o oy cwai ol 39l JBI0 0 sl ad el g (e Gl Dz p3 -0
Sl

i)l IS 0l gy e o (215 gloySdiclo b g pSadcle ale 3925 Djgo 0 -F
B pSdiclo b ale 9439 pae Dygo 0 g aib (YH) L g BHC) WL AC sy ,o oolatwl 5,90
S ales BTAC 2595 gbL ;0 ¥V ol L C oS sl 5l ool

St 33 Jy S5 glo )| Sl ooliinl AC (i3 j0 &)l 5 Jgi ooty oo plill 4 colie L=V
B dly> S 5B A slaginns o haw sl i)l g 5SS

AR




W] Sy b ilabe a8 Jolt g (q))
1F+) oo ol 5 15U

. . G B olridl Cud 3b 31 99 90 4 Sgumo (S i AidRo yelis
Y655 3b o ylos ssani (S S AP
325122 : axio Olgghs Voo Cud b WO Gstigome

30 P9 0N 092 1S9, e e 5l eolaiul 4 ol gl 3l jo Ol 5l eolaial (gl -9
Sed a8 )5 lai s b YL ple SO wolaiul &yeo

.l"_ S
! A

— BNB

..Ir

sl S
T —m:
== iy =

AC 5DC slashls oleils : & o Lo JS

AR




il ol Sl g5 Sl ilob i 0 Joad y giasd (g'))
1F4) olo olo 5 :@)U‘ . . . .
W) E I E S| UV I~ ] JEISRCRTERCPRT PRV AP g ) Yo lis

¥i655k o los s S
325123 : axio Olgghs Voo Cud b WO Gstigome

Lall gl S5, .Y5F

5 S 09SS (S 97 pln 5o Rk skl (pl sl ol slanul (o318 laghl 5l a5 (5)90 59
Blhe S5, gy b wb sbb ain Sk 45 sl €8 1) Canglie camd Jome Cush Ll
05l syl S5y 5 Jolpe Bk g Lo Bl cunlgs o

A5 5 5 s ale, b Slinlg 2SI 5 csloysS g5 51 Laskts S5,

(eyase Ols 1) 2135 2% -

(Logase Oly 39) (18] deuST -

(osase ol ) aland -

Sgdga a5y JalS jelay 0555 10 S5y Y He a5 SLL S5 4Y S Ml 5 5l S5 a¥ge -

!s‘ & “0 on‘_ w 3 0. 'T.v
3w a8l 4 Jlasl allb g ol easSTy Sladyy oSl 4 Jlasl Glldl g o)lge adS” cole,

a Jate ailole 5 Ssled ¥ oyl JS5 0 ailbice pd Ol By S qie slacSE sl
w00 0alo ul.w.» 45..\.,..4

PV Generator

r————""""""""""""""""71

- -i DC switch Inverter AC switch Measuring Switchboard  Main switch Measuring Main Transformer
v v v | Disconnector Disconnector (5) Disconnector Protoection
- 1 @ @ o @)
L 1 L | B i
I I e I s e =
., o . o . ; H . i
] M I P wh ° Wh °—GD—
1 L] I ~ Py e
N M| — e
- — — ] L1 H
|
I L L L
— —— d 7 T T T
Protection against DC AC Protection against Protection against
Overvaltage Overvoltage Overvoltage
(1) () (6)

a5 & Jate wilabes Sles 1Y oot S

plnl acd b sillae caslioo dbgrye Sligas K00 a9 iebas e Jlail i )b
o sy (oS (6550 0gd pladl g (gilwooly (Bp o P S p0 o8B Gl ey g eu

Yy




e ool Sl ggid s dilobw i (i o1y giwd (g'))

1F+) oo ol 5 15U

_ . B U oladdl Cud )b 9l 9 90 4 9 gudmo (S puino yaisRo Py
¥i6,555k o)leds i SHSIAPI
325124 : axio Olgghs Voo Cud b WO Gstigome

B3P Bt Gty aed @ 015l ey g hsml 4 (BL)1 B By 5l Silggnd glaJgne (o
235

5 bl o LIS dajend « Log o abad (slandS daghls 5 limgos Ll s el Slell e,

9 Gy aSed Sllaxde bl Dlggl S0 51 YL syl b slaailols (05 51 ans b 5 ST 0 s

3,5 o (S B2 Sep &e S5 2 by

sorl g b Cbilis — it i YA
0Ll Aoz 5| 4 (ole e Ll colisS Ll iy lo s blis Saililygitt (slaailales ;o
@ boye slacbli> K5 5 4l jlre (Siise)l o3l e luilinl (e 5l z)l5 (il 3 GUy rals
L Gl (sl coglite g s by I el (GbBli> slajed 5 laaS adSispml i oS0l
5 b ond S5 oo Juilind i 5 a5 wasST, Sladys eall g o lallinm o oo (gl i
23,5 Caole,
Sl 00l &Sl uilS 3 g 5Ly ( Sige e 0¥ Slasice ad> 5 Jslas 4o

cloesl 590> THD < 5%0 asiis 5Ldg (0,8) s Sigo b
ARISICR S ot b pyes
FY ) eS o3k B eossh
AR ERY 050 9hmn U priin
o # 3l yeS g U pow 5 Comnn

clagslogas | zg) b Suigeyla
IV 5l S il pgd

Y¥




e ool Sl ggid s dilobw i (i o1y giwd (g'))

1F+) oo ol 5 15U

_ . B U oladdl Cud )b 9l 9 90 4 9 gudmo (S puino yaisRo yo=ls
¥i6,555k o)leds i SHSIAPI
325125 : axio Olgghs Voo Cud b WO Gstigome

#adad ylo ) ol (a5 & Jlail adaits 40) jLdg
0.1s V<0.5xVnominal
2.0s 50%<V<85%
4,...45,., 6)"5)'.’ 0 54 85%§V§110%
2.0s 110%<V<135%
0.05s 135%<v
Ol 4t 4 65,51 B35 5l el @lsi g gole e Lulpt 3l &) G Sloy & g e
Jlasl el b wiley Bl aSis & fate Doe il Siliggzs aibebe JyuS oljloe 09d 0
wle 3L ool (gl aSes S xSl b ,> sase

ot 98,5l aKs 51 5] ctalice (S 3 i & yeoss D VADR ol o o lailiul b

el 0ol L1 g Jaaz yo polde

2bd by iy oS 8 00900
ol o9, Shos Ll Fa A om
t-\.».:l; LAY ).,]m +) IRPRE Y )| C)B

wlbols crjh aSed Gy 28 e Dygeys Bl Ll 1) Glopie ws cblis wl et
S Bgie 1) Al @y 6350 GuyF Al Y e B, b Sl ges

sk axsls 1, EMCEMI Las sl ol olsd  cowblises xSl 305 Ll 51 sl b 5,5

las bl Cole, p oo gbinl a1 6o olazsl cud b ol 5o & sgame sloailbols 1o 15,5l
So 3l O ol e o Jelas b oalble jo ol aid I IS a4 Olppes o8 lasie 3Ll
S oo aliS [ Slosy

G o @iy S 5l 398 Jslar o e bl )l (s pSoslwil g 8155wl oo ) Sley

REI

Yo




hnted o S 88 o diloly wudd 5 JorI! g i (g'))
1F+) oo ol 5 15U . . . .

_ . W) E I E S| UV I~ ] JEISRCRTERCPRT PRV AP g ) Yo lis
¥i6,555k o)leds i SHSIAPI
325126 : axio Olgghs Voo Cud b WO Gstigome

wilobu 513 53 0300 b Loy 15 @y &l o6 Olaidimo g 38 5l — ot s YA
Ui Lo )5 4y g dgd cimlioe 45t 4 e Silggnd ailols coai ,Solany 45 Sloiiane

ibios ) Tt 4w

aitobs ol LSl YA
il ond ai]) bl Sloine degarme Alx (55, 2 b €aatiie S S ¢ Jyons sl
b s g5l b ailols Lol Sledlol 4z i
5 illely gl wmas )i (AC ol dgslis | DC wlgsls) ailbs (ob olss olsy lsie
loacis da i gnl 5 SKlilggis slo Jgoe odijlu 5 s «Joa cilomlne 4z 10 wilols oma ol
ailoles JS oS S 5 cblo oz
05951 5 U5louy 8 pb coleSll YAY
Sy o3l 5 Al gojled gy GLa 2850 pl ald w0y j0 ,Sen slacS il Sledlbl
20,5 &l 039 p Joro i) 5 e cEdghus 0592 9 ( Sy S

slbolw luais o)L YA
23l ) g a4 mbios aibele (Juadi (3155 (gl
53l Slaseiie 00, lg S ool ¢ i pen ALE o S b Slatsee wilolus alSLs 5 S caiis
5 oliie 9 peiine b2 e Slwlre Jolds o5 (2lib 5 Sloslone 4z 288 oaias Sl slge
SUlS 5 OleMbl a> 280 § Sildggid slaasl,l ool cual slo Jgow g ol aids ( blS ple Gl
(805 0yt 5 SN g e Az 58S ¢y Jlail ps 00l caad Sl JolS
Al Sl geus (SING) slaais, sl oy Sledbl Jolds db (a8 s dis
5 5 ol — ani) LS Slasie -
0k 3 slne £ 9 895 —(0ad cead oS pl>) il (b BLA (Blas> (galiwy Slasine -
(sl ails 0925 ST caiSsgaune 090 £45 -
el il ] (S50 Sl
£5 5 ol — aylT Lol LIS Clasis -
(ols o5 as o) al,l Jlasl > Jxe -
(o2 5s) slme jladie 5 Joxe DC (gouisSTims g5 -

A4




e ool Sl ggid s dilobw i (i o1y giwd (g'))

1F+) oo ol 5 15U

_ . B U oladdl Cud )b 9l 9 90 4 9 gudmo (S puino yaisRo Py
¥i6,555k o)leds i SHSIAPI
325127 : axio Olgghs Voo Cud b WO Gstigome

(b2 55) sloee lade 5 e g9 — (o 00 )5 4 ) il ()b adlal sbla> flug-

8l 5y 6Ll Ebli 5 (s JLal sl 25 A L il (S s 42

Sl Jeilnpe Jlasl L5 Oldie Juls . Jlas! blas g ojlasl - Jlasl sy slagols JS @l —

Al emmed g bl o oolitul 5yse ligas als S 4 AC 5 DC slashl oLl
il 5 ledtbl Jals wb S o

ACouiiSTaz 0l jlne e g £95  Jomom

AC by adlol bli> alowg e Jaie g g9 oo

LS pools YAY
WDgu dugd S po0ld gy Aol sl gl b JSlos
falolus yo oadoslaiwl Jade glail gl Jgde S posls -
bl ;o cadoslaiwl gla i el glgil gl i 9l S pools —

D9 oo Aoy s Aol mie il o8 g S pools sans — 5,910

Silso o yb wledbl YA
9% 48 bl 5 033085 slacil sl sl ool

SIS g yon g (510 0y leMbl ¥ A4S
Bb 25 slagisn Jold Wb (Bl g 05h 4 b 6505 el 5 55l no e Sl
tailobos pmno (518 0 e ol (sl oloasg, —
sl glulaz 1 (50,5 (heals sladyy, -
(0579 Syge ;0) (0,5 aad 5 5,I5 5 poti Glodog -
(pb @ bgyyo sla)l5 o) Sslgend gl L bLs I o ST Sleasle 5 4s8 o lla>de -~
Sde g Silod £9,5 fu,l Lol —Silgsis slayiysnl o b goe slp colad jludiins —

Yv




T ool St ool e o Joa i Q)

1F+) oo ol 5 15U

_ . B U oladdl Cud )b 9l 9 90 4 9 gudmo (S puino yaisRo Py
Y‘Ls)&}lf o)Lo.J: ’f-‘-""?did"lfljdtj.b
325128 : axio Olgghs Voo Cud b WO Gstigome

Siladlely saeslo g ug.o)T ("_ul.u YAy
& Jlail g AC isu 5,90 DC v daJoow sjlaslely g o903l slaosls 51 slaaseus b
Dol dugd A

g2 i g ileuds ¥ .AA
ol Cilad Jyain s (5 e e Sltlyss ool 5 0 o Sl
o5ke iloss b g oditS paels ity o g bS5 iU laksd coblb cojles 5, 5m) e gk ol l5nge
s ot sloisin 55 Sl 45 GlaisSa oop o] iled i 4 sgste s e ol 1)
aly LS a5y 50 gy ks b Gillhe Sl ool gl 5 ceal ogas s LS culs,

oY1 p3Y ol laibinl — o2 ik YN
b Al po b ylailiuwl ¥.1e)

O)Lo.& ‘ .
g )
oo 3,1l o

21568 Saldggis al,T slassl >k slesal, \
Design guide on structures for photovoltaic array

21550 (ol £39) (SioKme Sl (sl Silggnd ol T s 5 ol (o |
Structural design and installation for residential photovoltaic array (roof mount type)

8495 03031 Sl g Sealggid slaJgie (o) Jlal jrme (Siwoge 9 Bole S LS | ¥

YA




e ool Sl ggid s dilobw i (i o1y giwd (g'))

1F+) oo ol 5 15U

_ . B U oladdl Cud )b 9l 9 90 4 9 gudmo (S puino yaisRo Py
v‘s)&}lg O)LQ-A:-‘ ""—"."A?L”!J:‘/ljdt;b
325129 : axio Olgghs Voo Cud b WO Gstigome

3t ool Al yo o yluilias ¥ Ne.Y

Sldggid Jowo gbosylosbiw!  ¥N0Y

é)‘»\.‘Lqu‘ o)l.o.w é)k\al.uw‘ u‘sa.c Lédué)

Jpte plazslo Sl gl o Sslilygid Jose il Ll 51,
11274-1 Photovoltaic (PV) module safety qualification- Part 1: Requirements for
construction

oey] Ll Y Ceand ~PV) Siligeid sla Jsoo ceal ol

11274-2 ) o ) : Y
Photovoltaic (PV) module safety qualification Part 2: Requirements for testing
&5 9l g (b Ll b el - ey PV) Salidgend sla Joae
11881 and qualification Crystalline silicon terrestrial photovoltaic(PV) modules- Design ¥
type approval
g5 9l 5 (b Ll s ol -l Lae PV) Silsgss sla s
61646 Thin-film terrestrial photovoltaic (PV) modules - Design qualification and type ¥
approval
Flat-Plate Photovoltaic Modules and Panels
IEC 62804 Potential-induced degradation (PID) $
11977 TPNSSLg8 slapre Sad e (S35 03l |y
Salt mist corrosion testing of photovoltaic (PV) modules
18071 Sl b (S9,6% 094 2Wsed sl Jo3 A

Photovoltaic(PV) modules- Ammonia corrosion testing

FEE 1L 90,5 g opd =V Coamd — b ool
IEC 60068-2-68 _ _ S92 5 O shemo sle ool |
Environmental testing —Dust and sand

@bbe wile obj cush, b gblie ;5 SGlgend sl Joae Sl sl 5 ol Sllysd slagoe (53,55 (opas )0 o laileul (ul
2Bbge 3 )8 5 ooliinl BB 528 JLet b g (o9

Slisal Sogll ogzg Jlazol by Liblio 5 SKililgsis slo Json ol gl 5 sl Sligal b 53,55 il g 5 5l ol
il e 3lS 5 ool BB (53,518 3blis aiils

St slaplial Koo by plwasl 5 plias gl dhox 5 LE 5055 (00 la (lgb il o5 5585 51 (bl (sl o lalinl cnl s
Dgdos dmogi g Canl 053,90 585 (Fyd Cgix

AR




T &S

1F+) oo ol 5 15U

(ool S 938 1o ilobu a8 Jotl s gid (g'))

_ . B U oladdl Cud )b 9l 9 90 4 9 gudmo (S puino yaisRo Py
Y‘Ls)&}lf o)Lo.J: ’f-‘-""?did"lfljdtj.b
325130 : axio Olgghs Voo Cud b WO Gstigome

Aol dy ado 43 ye0s ] (g ylasliwl Yaeyy
O)‘»ULM‘ c)Lo.w é)‘.ﬁb.w‘ O".LC &9.'0)
Overall efficiency of grid connected photovoltaic inverters
interconnected Test procedure of islanding prevention measures for utility-
IEC 62116 photovoltaic inverter v
Photovoltaic (PV) systems — Characteristics of the utility interface
oges nd a8 Al 5 W So (S 055 adad aliwss
19652 Automatic disconnection device between a generator and the public low voltage ¥
grid
IEC 62109-1,2 | Safety of power converters for use in photovoltaic power systems A
IEC 61000- Electromagnetic compatibility (EMC) 7
1,2,3,6,...
|).?| Pt ¢1.>).n ‘Stbé)‘&m‘ Yaeyy
é)‘-\jLu&' o)La.w é)|..\.»Lc.w| u‘sﬂ.ﬁ uu.b)
IEC 60364-7- |Electrical installations of buildings— Part 7-712: Requirements for \
712 special installation or locations —Solar photovoltaic power supply systems.
21038 _ qujia sl aleles jo solazwl gl o ooy Jlasl v
Connectors for use in photovoltaic systems
loyse;] 5 (soal Slal L5528 ailolos )0 pubinns (4l > 51y odias Jlasl
20019 Connectors for DC-application in photovoltaic systems — Safety requirements and ¥
tests
20729 Sl g9i8 slaailolus o solatuwl 8y50 slo LS (5l Lol -
Requirements for cables for use in photovoltaic-systems
Environmental health and safety (EH&S) risk assessment of the PV module
IEC TS 62994 through the life cycle - General principles and definitions of terms b
IEC60670 Zgztersi,czr;d enclosures for electrical accessories for household andsimilar fixed ¢




T &S

1F+) oo ol 5 15U

ol Sl 998 Sadilobs wudi (S5 oty giwd

)

_ . B U oladdl Cud )b 9l 9 90 4 9 gudmo (S puino yaisRo Py
Y‘Ls)&}lf O)LQ-A:-‘ ’f-‘-""?l".”!d"lfljdr';b
325131 : axio Olgghs Voo Cud b WO Gstigome

Sl a4 Jlail ads o sl lastowl AT A
é)‘»\ﬁlau»‘ O)Lo.w é)k\al.uw‘ u‘sa.c &53“0)
Photovoltaic (PV) systems — Characteristics of the utility interface
IEEE 1547- . _— . .
v
UL 1741 Interconnecting Distributed Resources with Electric Power Systems
G0y 0 3t & bgo g S lailinl R A TR gAY
S foiias! ;
S ylastiaw! oylga -7
O)‘u\éL..N‘ 2 ol °.2)
oy slacyge;l ¢ (o3l ditus gl ol Pl JBlas - asiis 4 fuate Sl gqu8 slaasloles
Jelos 5 s g Jolse pFoslwil sln aleogern - SGlgets Alele o Shes by
11858 ools Y
measurement, data Photovoltaic system performance monitoring — Guidelines for
exchange and analysis
IEC 61724-1 | Part 1: Monitoring Photovoltaic system performance - Y
Photovoltaic system performance — Part 2: Capacity evaluation method
11858-3 6))“ G’l’))‘ uf’ﬁ) Viond _‘S‘Juﬁﬁ"s ables ‘3)5"1"“c N
Photovoltaic system performance — Part 3: Energy evaluation method

AR




