AL 4y ) sganl)

slai¥ly Cigaall (5 ou A1) S al)

Fali (e AUl Ads yal) aed - & idial) g g pial)
JUlaY) asand anlaill 4 i 5 jalsa

- Q) Cpna - ) pAd) A8 2 daghaal) se — pladyl g &ganll (g g3l 38 pall 30 £ g udia g 30
4 gandl diabliall 48, oy dpadd] ) 610U JalSiia aldas MR (ha Asily gty AUl

dea “CP ‘21;

T Ayl s - i) g5l - oLyl s Ssmdll 5 sl Sl
JibY) maand alaill 58 555 53l geali o (10

A ) Agal) and

DS gl pnl — oLy sl g g1 Sl e

Akl dgad) o) g

2023/07/27 205 o/1147 Jeal) ey g B
Eugnall (g5 i) S pall g 35 o5 31 Apnaal) o) 51U JalSiia Ui 6y o 30 TR IIR
. . Addall () gis
Al S AUl () (s Sine — oY
S gnall g 53 i) S el g 35 a5 31 ApnaaSl) ) 51U JalSiia a6y 30 Tihall £ o
i and) Al £yl A0l 3o AL Jiil (s ise — LY wal gads
Ta pac ducilic a3 3501 43y
sl a3 £ 6
(s il Sl & Ul (g Lasa /90/ ) Loz all dada Bas
Sl ¥ 537000 Ao shita Ty (a al) (e 28] 2 ) Glaa

il el ae sall e Lagy /118/ Graadl Gl dadla Bae 22a3

34 ) lada Ladla saa

wasoall
all Al (50 %10 F340 Ga laca
S eyl el sl JY)
Gl dall 8 s ) el &3S el A Ay A yaall T8 g pddl yida aMiu) ()\Sa

G R 3 ot ) il 8 el Aoy A ) o

W29l agalli (s

BE — 059 GBI 3 ot N el oLy gl 58 S

Al anll (lsa

116
4380 gall gy )5 e el 3 Ldtl) 3aa
Sl Y all d8al) dles

i S Y5

Sx6al) dad abd

Page 1 of 41




AL 4y ) sganl)
slai¥l g Cigaall (g g il 38 pall
Fali (e AUl Ads yal) aed - & idial) g g pial)
JUlaY) asand anlaill 4 i 5 jalsa
Js¥) andl)

A HE) £l ) g o g adl andliy Aald alSal

Lg.cﬁij\ Aidad -1 33kl
dalia cagidall o lall A8y ylay g alall ) il () sil8 AlSaY Wy clal) g Csall (505l S all (5 sa
- il s - ) A1) A8 e — Aahadll iae — el Sagaall (g 50 S S el Aada g 5 ple A sac
LS a3l a8 ya 5 13 Ja g 5l 583 (3 ¢ Apmnatl ) 5O el plUas IR (g il eI 3L

Al any Y
Al el il ) g8 AlSal gadal alall ol il ) 58 AlSal g 138 Jag il 80 HlSal s (o jlaill 2ie -]
e s alall o) 3l daa ol 43S yall A g KN duaiall e (Dle Yl e a3l 13a s geall 235 22
sl s Gl (550 il 38 pally (aladl 5 g SSIVY 8 sl
L il iy cild e -3
il Cldaal gall 1] o8 Galdl -
2g2ill/pmy il aihisa 12 o8 Galdl -
A1 5l gy sl ATlisa 1 3 a8 Galall -
asall e zi5ai 14 &) Galdll -
Dl Jgan i5 Q8 Gald) -
@ LaBY) Gall Caliay g s 26 o8 3alall -

elai¥) 5 Cuganll (5 50 i) IS all (e 4ke Ads e Jgeanll s 138 Jag il i e g Y1 Sy -4
Soall (s SV pdsall o g aladl o] S8l da (g2 45 S el 4 SV diaiall eyl LS
sl &gl (g 5 il

e)aY) e el gAY A 5 alad) o)l ) 58 Al 13 ag a8l s e 3k 5

d3iall oign &) 1Y) ol T samal) O g slad) 2 dalall

(O sima paldd) o alad) (gl ol (RS, nsa) G sinall (alEY) e ISV aal s (ase an Gay
A AS jLiiall Jo g i 0 535 Cull

g W) Clatieadl -1
ASY Lhaal o )5 2 gn Y A el 51 A<M dile (gl Jadl (e 5 poba Aldi sad)
(sl (ot Jle Gl G a SN Ads 20 )15 (e gl (10
@wa:\_\mw‘)ﬂs\L;\Lﬁ_\m.ac_uu.)}uy:\_u\;ﬂ\:\s\d‘ﬁ\u.cd.na‘)“é.\i:'&)yag_'l
el dds
JM\%JL»&MAY\ UM@LJA\ Q}M\L}A:\Aﬂ\bc\}&daynéé'é)}m .z
—‘\_IM.AS\SJ\J}& B}W}\Wjﬂ\}\éﬂ\@’&)@uﬂd@y‘d.\LBJ}.».a e
el Ads o e el A (e SISY Lgiaaa gyl 3 gxy Y ela )5l 4 e
Page 2 of 41




AL 4y ) sganl)
slai¥l g Cigaall (g g il 38 pall
Fali (e AUl Ads yal) aed - & idial) g g pial)
JUlaY) asand anlaill 4 i 5 jalsa
L g )l 3 sy Y DY) daSana (o b gilly (i il 5 yaaall g 4S Hil) (WDld) aae 323) o
‘ Aol Ads 2 )5 e el e JISY
@J\Jw_)g_&wjﬁ\}(@dmﬁc_\_)\_}d)uyaJ\Aﬂ\MSMuA:\SM:\:\MAaJcBJUJ .9
Guas (ol ool il (il e (add dxlgy (el a8 1)) (S sE Ganel )
Jaad) sl sl
g s ye (8 ) sadty () Sy Aa) Aduay g SN G AN () sediy ) (s ) e~
&8sl (o siall @l Al diaca dasy Jaed) (Sl sl Whiaa s Sase 3 53l8)) 4S50 sic
g a5 (B palaill 5 JASIIL S pall ol el () 93 Gl g pmnn ol 80 pen 055 0 e
_'BJLJ\D.SAOA-\-J&.}M J@Y\@cgﬂ\é&d:\kgje{)m\ \J@L})ﬂ\)ﬁsdm
g wdgilly (mstall a0l Ads 0 ) e g e SV 43y )0 25 Y (e Jaw
A aall e )33l
o2 siall a3l Auds o U e el e ASY ABaal fo )5 e Y g3 8 28 2l A) g
Aol Ao 132U a5 wd iy
Al AS il o ca ((J) ) Andalie (i) Al 5 lacll g 2Lai8Y) 351 55 (e 538 s
Lalill 02¢] Lgma el (o aila Y 43l 5 ¢ L pu¥) saal) dakalia () 58 alSal Lggle Gula
A da g il e i o AS il e e s g Apnad AS 3 (e e i Jla 8
G () Ja g p30) IS L 8 st JY) e Al 48 58 iy (O] aa e (5SS )
Al s al e
A1) LS A sllaall da g 8l IS ol Gl B (5 lind iSa L 05 0 @
Al 4 Ly @ik il
el ol ool Al sl 43S 5d Jad B3l w8l o i) pajlall e cash e
) O A s HAIN S ) 555 Al 3 el (e ABaiaa saly 8 dyiaall
Baae (ol & dnaV) 4S5l Qi daa 5 S gl daa gy A oty 2085 o @
cadil A Al o5 a5 Jsa¥) Caun 38530 038 25y o i G dgall
Al 68l 188 5 4,80
pAal g L8l by pdl) -2
u‘*‘-‘-’z}@ﬂ\u‘)’d‘ .
I3 Y s el 358 Glegall adley o jlall eplaiil) JGell jaide Chuay apili —
Sasae Sl any G Lo og s piall dal e JS JDA dage JS0 i giall g Jaladal) il
Gl WS Jaall J g3 ae desie Jeall dbad 685 o) gy (5 (A ) G (A G2 ) -
w&gd@gi\w\jgﬁ\d@%mwa}:ﬂd@\@ﬂ&é\é °
) 55
e A Gl deds o g Aagadl danl A DU Jeall 3 8 DA a8 e
Ayl Aadi¥ y Sall Jandl e JS) Jse JS00 (il sl dee aalisl/ ) 568
12 5a cuall & Jdo clilbdl Jgan i 13) e paill dia jall dagiall ada Cains o
(il (mpall e A Kl das e

Page 3 of 41



AL 4y ) sganl)

slai¥ly Cigaall (5 ou A1) S al)

Fali (e AUl Ads yal) aed - & idial) g g pial)
JUlaY) asand anlaill 4 i 5 jalsa

sl Y1 g a1 45y 4l :3 3alal)
i ganl) Ladlial) i\s:a)lmﬁ)ﬂ\dﬁ 1

) LYl s (52 5 Al 5 3 oY) Al (e S Il i jlad) G e sy SHY Sy 2

P adl s (50 Lelaual G a siaal) Caplall 43 Hhay dddall el e jladl G el gl 133
i gall o yilall Cpe A glia ab slend Gl 1Y) gl aaa Jlad g je andi | gazad ) 13 (g dulal)
Ay latiall g pal) Clasal (g de il 45

G lad) Z\SJw.hjﬁ +4 dalall

4 )Y crlaticeall g 338 gl (1) by MR Y
sdalad) Jag i)
iy mlsh ae padlall e IDseaas Gise el zisadll 30y (muealll) el S -1
ol Ay sl dal Y i jlall aSl cagail) a5 J.J 50,000
s 5l U 5B (i siall il 5 g eyl e ol sl (i 3l el alia g e &y jlaide3) -2
el e
Cony bl e q gl Ga dlay N paddll g padd G el @l 1) gl Gyl -3
Jaall k) sl (3 ¢y jladll A3y
o S Al o U (e gl AN 4y ) (ganly Y MG g8 aliay (" ) i sills i gfall ae Jas -4
AL s gl 0a s
0 138 e (6) 3alall 8 dandll g cdan 5 Jla 3 Jaally (oS gl (Bame 3K die -5
B e SSY Lghaal f U sy Y Adladll Al e Ay juall 4 pae b o lall Qi 30l -6
oda s buzmla () Al 13 Qe ane Balgd o old Tauzals (K13 a3 A o )5 e g
) 5 5 8 Slaase eanal () 5 0 ymans i slall o il NS
Ll ol A pae — ALl 351 55 sl el Jasas 3algd -7
"iga ganll Ciliiiall 8 &) I dalla o ALl elaiaY) Glaall ik gl (3 saiall e ded Bel 5 -8
Saia i lall ()5S0 OF ang 43S SR5) s 23 38 (i jlall ol i N Ads s Aallia
Milaise e dza” 3 le Lgle SN 3al) JS (b yig (3 sauall A
(e sl Ga giall ¢ Cpatlisall celiac Y ¢ Cpnsall 10 s ladll daadl (e 5 jalia ALl 5 -9
Al cle 6l o lad) Dl (Jldl Ll ¢ pad)
Al g D) Al 8 Gl (o jlall o i (g ladll Jaall) Aaidall daSadll o 5 jolia 3381210
0 138 e (8) Balall 8 2asall (el laa-11
(2 a8 Galall) J a5 (i jlall (10 & 5o 481 5l g ol Ahass -12
1) Addally (aladl b pdll s o dlgas v 3S jall d8 (e 4 alud) Juai)) (e 4205413
(S
Al da jy JAT s (oY) Gall Glasal (0 o pai-14

Page 4 of 41



AL 4y ) sganl)

slai¥ly Cigaall (5 ou A1) S al)

Fali (e AUl Ads yal) aed - & idial) g g pial)
JUlaY) asand anlaill 4 i 5 jalsa

M\&J&ﬁhlﬂ\b\gﬁd\ -

digall/d ity /A udl) e gal) -1
(1) Galdl b 4 slhall Cildal gall 88yl (2 gl

(AN Ja g ) an) Lo 5 o AS ) o3 e o g Al AS 4 o e ai Jla B
83 o s sl a5l L Y1 e Bl A8 55 oy GG (a0 055 o -1
J3a Lo gyl
el S8 el jaY A, e i) Jieall a2l guanll -2
Leie sl a5 CalSa (il 8 Jiee 5l JS5 Led 0585 of -3

e el al A ga o 4SS 33 i Balgdy iy O aia¥) G lall o can g odlefda s 8l ) ddl)
G Al Creny 5ol 038 (g (V) 5880 o e A gllaall Chlaiivsall Bl ) ABLAYL coaly 8 Ayl
A Al ) )5 ey s ladl aly 8 Al 3 i) (e 4 sllaall Clatioal) 481S Gaal S il 408 2a
sall Aadalia () 8 AlSal (sladail ol Aalilll 5 el y SLa8YI 5 ) )5 (e 5L aaih of agle LS (il

e I Al o e sl A (e SY Lelaaal g U5 2 5m Y G lall e Ll )

Jaad) (s (2) by DR (Ll

FeaVls s AY) jaadl ey (5) ady Gsalall s i slall U8 e @dise SVl Ul (ia jlall o8
B o cldS sl ol pu ki ) Gl g dla s G aEYL Lsae (SomeY) YAl
daf Ao 4y pall o il ¢ gmd Ja (85 dge 55 OIS Lage Gy laall 5 o gus )l 5 0 ucall prd) Jady
i 8 Adliadl dal) e Ay pall 48 Loy JleaV) el pe Sliaia o e oy () 43le dladll 4y juall
CaoAYL (sl e aad) (il g ech a5l (ol 81 jaadls 335 Ca a5 pl Y s CARY)
LM (’GJS“} PEALNY

A8 idal) (i g gal) <5 salall

) 520 (5 518 (o 25 53000 5 A5 a0 m B 555 Cham (s 30 13 g 5,5l 5 8 i o 3
Jaally il sl (3aas ¢(jOiNt venture) AS_jida 48l S ASI S dde s ga ) sy ol by alall
058 O e cagal) Allee | o eais aganly o sy 5 cpoliaill 5 QUKL (nains agfias U sie Taaasi 5 1S5 50
D0 A @i ¢ gt ge (8 ezl g JAKEIL (A LA dgadl) olad cliiul (53 (al g5 oIS A paa
(Uate JS (e Leasn o sllaall ol inaal) apas) | cllall oda d 138 Loy 5

() 81 i) (538 (1 21 Balall) lain) clill :6 3l
A e ) (e all B e J gt Alge IOA Jag ) ity Jon i pliasinl (lla ais (g jlall (3a
i el s pall cpo ol B U a5 Alaa S8 YD LY gl (g 50 3 SSoal e (s 50
Opalal) maea ) ellall jaiah Zga naas (90 e e S A Ll ALagy) Jlhy s el
3oyl i) Jia 8 aladl o) ) () 938 (e 21 Balall alSaf ada g ¢y 3h iy A HLi) dgadl agin g )

Page 5 of 41



Alidl) 4y ) sganll

slai¥l g Cigaall (g g il 38 pall

Fali (e AUl Ads yal) aed - & idial) g g pial)

JUlaY) asand anlaill 4 i 5 jalsa
h‘wemcw\‘—’Mwe\@°JJM}‘UISWL§YLJJ*ﬁ\ ‘).\SJ‘__AQQN.JJM ¢l yal
sl el Cpldiaall (i jlall (fas 2o se 2aaT cLa@Y)

(Alad) £ &) ¢y 53t ha 22 Balall) i sall dadla Baa +7 alall

s oal il el f )il e La sy 90 (i al) duadla 30 13 Loy all yids asd ]

8l 3yl Gl | galay () cagun g e ApaDla 8 yid el Jif ¢y jlall (el G A L3 dgall Sy 2
Ao e lana B ydas ()33 (e allall b o ) (o lall Sy 5 Bdae Al

Clilava adla 5 | siday Ol pease adla 558 2o o iy ol i lall e 3
W el id s i el FaaSlea daai by aid Buaa iy je Clilea ) gl o 5l cimg ol
A e Aadla b3 pad Gl (8 8 4 (s e Glada a2 ol () ) cdia je (Jlaa 3340 ]

A e lea s jabian (58 s ad) il el ae gall (i dass O sl diia je J3a 0 g jlall (S 4
ail et 2 gl 38 4y i Agall aaludii Laxie Jgmiad) (g b (el o il Qi (5855
sl

ASal 385 il i) Aa J8 (e 83ne 5 ) Cilel jaY) anead Jla 4 LSa (el Bada 20 5
Baad el e g Slel jal) deaati s 538 Jalad duia 5 yial @lld g calall o) il G 98 (e auliad) Jacadl)
A et i e Gl s i

(plad) £ ) ¢ 98 (ha 34 Balall) L ol lasa +8 dalall

Sl HY 527000 ey ddiall 03gd i all Glam 23ad 1

s 118 Laal) (e adla se a5 2

watall Jdassle] L6 o () W G al) Glaca Jgrie 205y .3

e ) agle Gy ol ) Guia el ()5 ¢ 2858 (s Glania dapali ie o Jilall ) ia jed) Glana da) 4
el 3 ey Waliad] dlge

(plad) £ ) ¢ 9B (ha 35 Balall) Ldil) Gy (laiia :0 salal)

Aall A (50 9010 Aty 285 s Glamda@onnd (]

b5 ) b5 ) e lagy e el //15// 55l Y 553 JOUA ) G Glaa i any .2
ol Glada bl i) G lana apai (e aladl) Jla

Cro iy 8 La)23) Sals () 52 55 plan 4ie aun) 5 ¢ L 3a ) sda Phane 2l s laa By 3
il sall Jal ey s ) @ i) dany ) g ol Jlae sl cldllae ol el 2

R any 5 W Sl A2 alail 5 a0 330 elgiil any o jilall ) 385l s o By 4
S B85 (5 o 380 O (a3 10Y)

(plad) £ ) (538 (ha 36 Balall) Cililanall adaddy b 110 BaLal)

s ie g NAE e A jae Glada QUS i e 2851 s lasia LS (a2l gl 0S5 -

Page 6 of 41



Al 4y ) ggand
slai¥l g Cigaall (g g il 38 pall
Fali (e AUl Ads yal) aed - & idial) g g pial)
JUlaY) asand anlaill 4 i 5 jalsa
i — slaiyls Gisall (50 il S pall g 3 ag 3l Apmsadl ) 5T JalSiia ala o)y o 311 daa gae
A5 ) A8l Jdl
&u&gowﬁb@p\w@d@gjgw@quw\&u@y\d@y -

Adad 0 8 8 IS ¢l A

wagd aali 217 Balall

salall (g (Wsl) il 3 sllaall clasiveall 5 (3 1 I ) (paniahy (130 5ide O Gana gl s L1
salall (e (L) 2l 8 oslhe sa LS a1 (s (2) al) el S ey oDl dal )
ke S jala e S eodlef dal )l
(2) s (1) il -
AdiA g G ) gl —

Al —
G e

e N Al o 5 —

ale J ganll oy 2 g0 QI CaBle ania Balall 038 (e (1) 338l 8 Lagie a gpeaiall Gl pa gy 2
Gsall (55058 38 5all anls G sina 5 o side a pall sl vie elal) 5 Cagaall (g5 0 il S el BB (4
LeSl_aY 2anall gy il 5 ddduall ¢ suinga (5 ga o jalla Lo 583 Y 5 400 5Sal) — Lyigall Aipaall — clai¥i
8 e 8] 5 48,35 jlae A0l () 50 Gl g e lud) /Al / gl / a sl ;AU IS e ol 50 o Sl
aa gall oMl e AUl G oS g ¢y yall (b Alila cont @lli g ) ie gl dlbia gl (o jladl audS
L)y Ssaall (g g0 il S all () i vie dgle Gaali O lll eliay 5 Siin e gulall daud 5

Egnall (g gl 38 el se ) 58k b Sl Jirall (alall 5 aladl 2yl ddasd g0 im g pall Ju i 3
bl Gldal) — ) Sl gl Aipaal) b alady o) s N sl 8 A a1 Ay puadl el

il dgall e Gy il al g 8 e Jgemnll Lo Y | A sl Lgilad e Qi o) a0l e 4
o) Al ol 4y 58 pall A SISV daiall o g aa s O (A9 ST LeaBge o Jiaal) 128 55
12 33l b Lle a gaaid) (Sle W) Jes ol sial g | alall

o5l 5 Ao Llly (o jall ol 5 Y B 2Ll 255 48 (i lems im el 4 80 gl 0355 5
Al el

168 5 4sid aay V) o gina o g oY) ade JiSH5 s han g 4Dl 5 il el e ALl dgall Ladlas 6
Jsall

el () L gitia alad b epim g pall aaiil leil) ac sall sy 2 LS Agall s e 5l A8 Y7
428 L,,SM\

Auag e JS ad ) Alila ad sl m e e ST a0 o g lall G20 Y8

oAl apiig i 112 Balall

sl ja 1 Jean (55 s alall o] Jl) G 938 (10 100 3alall b lgie (a sacaiall o S0 diad (a5 all s ]

slaiil 58 365 Apile s 3 Gl o) G pall ppasd Milly g (im g all il ey 1N Cile
ol e dles

Page 7 of 41



AL 4y ) sganl)
slai¥l g Cigaall (g g il 38 pall
Fali (e AUl Ads yal) aed - & idial) g g pial)
JUlaY) asand anlaill 4 i 5 jalsa
s (sb @iy Ja 36,580 dall) 8 dslea e Al 0 L@—“-%ﬂi e S e s daalll Gui ) e 2
bl g 48 e Hsdelldg e @l a8l alliacdl i gLl (e
v iy ) apdil) e sacluall s )Y Jaby 5z A e el e Dlaial) 4 310 Ll Sy 3
‘;;\ E_)\J:}“ CJ\A %) ;\)—\Aj\ J\:ﬁ;\ W :\a_)m‘ :\.@AJ\ Lgﬂ CJLAS\ CA)AJ\ (e J\_)s.a «ﬂhj ‘GLAAJEZX.‘
Al o) il G gilE AlSa
S LY haa (B 1S O sl Aaalll oy 15558 O aed B Vs peles (8 Sall s 4y pual) o) ) o 5l 4
sl e 3 i LS Ainal) clgal) Ji (e ) 5 g LaitaD agl o3 (S 5 cdiiSle gl | gaady 0
B0 emne () Tial D Al Aiall ok g 5 s
Cllie e gl o330 Lolae ] dlely cl i Al a2 dadll sliael o o) V) b ol Js & 5
Adillae il
8yl 53 LS o 3uaDU T (ppain 3ial) g of g ST sl 8 (S il (im Jlall qand a6
aDle V) il 58 503 By Ll dgall S0y LS (a5 yol) i Al g bl ) 501 i (38 (e o 521l
el Cale 3 @l 152l o e dodall oda ) paal

A ALY Gany la g ) S 7
Aiball b (pSliall am dend Gdlel s e pajle JS a3 gl s Al Gl (=i ok -1
(O al] Aalisall 5 A S D e dlaal) Alidoall 28 )Y a5 g Sl
by (ede ) Aayl V) 5alal A Lgie (i gaaaiall 4y yla¥) culaiiaall 5 350 511) (1) ) DAl (b oy -2
Crla gall g K gl e jlad) cland (Dle ] s daail Tageai b 38l 5 4 glhaall Colaiiaal)
B PO CE P YRR RE A U
Clileall o) jal g 3aa o IS SICE cpl gl Gania Jlall (Gl () (2) a8 sl a5 ae -3
Ja 8 ddliadll dadll o 4y pall 4 Lay g le JS3 laa) pmd) (4 0355 ¢ SO dlisall
el o ikl sl e )5 45 jlie o) jaY g L) Gala i lall oIS
i alSaY i 5 Aaiall (a5 yall Lguand o L] LgaS5 diane Al ¢Uadf G5l oy 1 Liad =30l 4
(s IS nal) Gl ) il gl g ooy 0
b clabliay) el e Tdad Gkl (f e 3 el a) Ja e (e Al e g5l G ot Liall (Say .8
Ul and gl M ) (he KN 3 Lgine bl ey e Gl ol 4l ey Adlxial) e shaal)
(PPN FRONA|
Aay g LS e il diad sliacly i) 4dde aBgy puana L il i pilEy JAS 9
sl o sfian s (s jlall 5 calall o Sll dism 53, LA gl (stian e oS Lsall Lo a8y ) sumally
il o) Jaas 8 Al 2318 53 Aalaial) 3306 gl 5 o slaall JS 7 505 ab y suan e Bl) el Ky
Al el il G 58 e 9 Balll B adle o geaiall o) HA)
Caally sf e gl abeiall e ghaall 8 (5 m s uss 151 el sals zlasdl i ol a) il (Sar Y10
e e Jaa ol Db e cpa el e S e Gl 8 Jaa () Al Sl sl b Ley i)
Ll T s il b e
Adlaiall o glaall (a geady i jlall 5 a3 Aiad i LAl dgal) o il slie ol 21a) (S Y 11
) e glaasivd Qb i pud) 8 i ol o) sa) Jsma Wy cdadiall G g jall (a geady ) 3 ally
oale

Page 8 of 41



AL 4y ) sganl)
slai¥ly Cigaall (5 ou A1) S al)
Fali (e AUl Ads yal) aed - & idial) g g pial)
JUlaY) asand anlaill 4 i 5 jalsa
0538 (e 9 Balall oy o i) e jad Jaas 3 50kl 538 i gy 5y A Bl yall aen 25385112
Aire A2y e Jla b ol Lhla ) Al ja jell 8 dediall Colaiial) sl e sheal) culS Js 413
JueSias) gl i (il gl cda e Jga Cilani i el (g jlall (e Lhad Callall g 31D Z3al) 5 g
ol ial g dadad Ol pall 481K () o5 () da jd ebadae Ayt ) 353 JOIA Aliall iy GG 6l 5l e sladll
Blel e pe s edphadl) JLaSinl) ol sraa gil) il b i jlad) (g Alalaall 831 sbsall 5 48180 ¢ s0Laa
Al ol il () g8 e 21 Balall (pe (SN 21l (e 35 3l GlKA]
oa_ladl i) +13 saLall
diaie ye il s e o) ha (e sl @ilie A e o a I Cle jal (e i jlall A HLEN dgal) eii
Al o) il & g8 e Laalil) 3alal) 8 Legie a geaiall cpillall gaa) b elld g sdliaall oo jliai capy

(plad) £1 4l & 938 (ha 56 Balall) Gmiaslad) e cllagliall Jha 214 Balal)
(ol Gl ax38 A1 i yall ol i slall (e gl g g U il ol A SN Al (g cilia glaal) lasd

1A paall 4yl @b, 115 Balal)

Jithy gl 48 £ 35 (53 (A sl sl (e A pecaall 4y ) 1 0 U il (i pall g 5 g8 im slall yiind
Ddae e 3l 2020/5/12 gy 17 2y )l i a3 13 leial) olal) JLal (ge il (s 44
.;\JJ)]\

A3e1 ) (e gl gl g s 0al eRl) 116 Balal
cdiadl ol ) Cpad) o iladl £ 30) J8 <5 ol adle) ) e sl S /5 el ) i of 4 jLall dgall Sy
Al e Jal 558 e 25 ol Ledde culal Al CYWS)

Lale 8 Laldids) jlacd) Laddiall (g ol (linael @ 217 82kl

Gl AN R3Sl peabiall il U jisa ¢ aaad) G 5813 Gae gl o i of Rkl deall sy
e 27 skl AlSal kel s Ay i) diady o) il & gunge ) Lkl coale e Lalads) (mddid (a0d))
Ol 13 8 aladl o) il ) il

sdlal) 34T £y g (Cipad) ag 3L o) LA G pad) Job ac)gd 118 Balal)
Al o) 30 8 (e 24 B3l e (1) 80 AlSaY By SN 35al) oyl A jLaN deall S 1
Wl el Sl i LS ¢ pim pall @lld 238 g2l (yom jlall A Uil Agal) abd Sl (on jall (e KU 0y 2
5de AaJLll areail) 3 5 oLl vie Mgl s JAn (3 (Cdnadl w3kl AN (el J el oLy
Al e gleadl BV e ity o camg o) ¢l g )l (e o Jae Al
¢(pat) o yilall) U (oa jall 238 A (i jlall () sic 5 an) -]
o2l OIS ) daal) ol Je s U el pailias il Gadle ddl) (Sayy gl dad -
¢ AT sulaay yrall il e saslias 8 yilal)
.'é)ﬂ\ a&%w\ﬁﬁﬁm -z

Page 9 of 41



Alll) 4y ) ggand
slai¥l g &igaall 5 g0 A 38 yal)
el (oo Al Al jal) p03 - & idial) g sl
JUEY paand aulail) b 63 5 53
Y dlge A el w55 s g Cligall o ilad) & 3LL 4 LA dgall o 585 caranill 358 cliatil )83
Lasy i duwad //15// s
Sall 5 o 5 on Lasy e Funad //15// Alga IS 28all & L3l dgal) (5 wlliall gn el By 4
U8 e 30m3 A Vs 3 Lasy 055 //30// () Aeadl 038 045 o Say 5ad) o 5iledl JE (0
lall g el
Adde el Aol sl wlliall aa yadl g Cfal) o jiled) a8 gy Ladic diall Maifay 5
DA o i) 385 aa sl dhal) &3 ey e (mslady ¢l al Gl Cgadl o iled) V5 Sledl) Al 335 Y6
diad) 388 ey g s el g S el (o jlall glis G Lo Aadl 5l A 301 5yl
Sy Alall o3 b A e e Ty il dgal) jalal cdiall i 5 e el p k) pia Jla 87
Dulaa 88 3 330l (5 A Lia g pall G e el (m el S G ol o)l ol ol Ay i) dgall
Gakas sl Ay s LgaSla J1 53 Y (Al s ca 3l clale g (sl 138 3 3adaadl kel jaYl
AU il ) ga) amy (e yed) 138 e saladl o2 alSa

Page 10 of 41



AL 4y ) sganl)
slai¥l g Cigaall (g g il 38 pall
Fali (e AUl Ads yal) aed - & idial) g g pial)
JUlaY) asand anlaill 4 i 5 jalsa
g.a'li’d\ e.m' )

al ANy Ldii g delly sl alsa

gl g gl ghall ada 19 salall

o ol Y13 e Al o) jal) Ao yal (il g8l 5 AakaiDU G g Can 535 Al o s 1) g ) shall 28K () -
ALl Lagll e Ay juall dad g Ly o jild) Gile e

G o 3ilall &30l &y ) (e dee il dsad J3A VL /47 AL el el o o 5ikall G2y -
(el A it vie YL /4 5 ddial)

s ce Aalill 5 A all die e shaall 5 A0l ddlall OS e 3palill o s 1) @iy e sall p il g aaiady -
oY) Ao yall Aadai¥ g ol gl SSAY G 5 22085  Saal)

A88) gall o B e 1 3 120 Bakal)

Lelians Ja g pudi g aBal) dasd 21 salall

Gy 025 oL @13 3 3la) die V) Ama yadl s Jonaill B Y5 3005 2l b Lgale el Vol o5 1
O (e 20 33l Lele catai i) Al YA 8 daa) jall g Jodeil) Ja g 530 188 5 503a0 Jasl gia
) ” RIS

ial) dad Qs die alall o) 8 ) 56 (4e 26 Baled) i ledde (aeaiadl (Sle Yl 5l el 2

eﬁm‘ﬂ\j A8l .3.45.'\3 <22 dalall

A3 g alall o) i) ) s e 101 B3l b Lo a saaiall 2DV Aiad cilaaall/Qas/a 51 sl ARl 1
oLl U (g @) S 2 )5 e 18 L s 30 Laladl i ) 330 JDIA Wy S

Al ye IS Jlii Jal e o h sl 5350 (5 ma O OSars iles Wsa cpila ya o 2251 (523 .2
(PO 43y sk s & g pdiall daaida G Jand) s SHN (e Te 3 Lgia

el DY) e el 5 e am Sl WD) o 3

Al o) il ¢ ilE e 10T salal plSa T8 DY) 5 a0 4

(plad) 1 pid) (o8 (ha 31 Balall alsaf gidal) cild gl g Ml o Gl pdY) 123 Balall

el Y)Y f

aiiaiy Jaall ) paind e oM JSEIL dgslhel) JleeY) 385 pa p MR Cal oY) sk 1
gl ALY 2o 5o Jsla J8 83 el bl 5 4y sllae )l il sl

e edand) Anlia e 55080 5 5 il 5 paliaiA¥) (g b (pe Gy Silal Adalus 4SS p ol iy 5 2
o) i) 538 AlSal (385 Ca pah ) e el 5 jad Waie 5 L@V ie Lea A i cailadl) ddalu Jaa
alall

Bl Al § 3] Copial oy dll Caagy Jaall s o )50 8 GLEY) dady pnsi 3
Janll gl g & N Jpea¥) o Galaih e Cidead o Aillae IS

vand s il Sl (3 LS el Al paiual 5 dna (2535 e Jaall a8 g ) a3kl a4
A sllaall il 5 o jale ) cilal Bl agl ) sk 5 ¢ Sl s sl 2] 5 Jarll 1) g0 pulus Ailac

Page 11 of 41



AL 4y ) sganl)

slai¥l g Cigaall (g g il 38 pall

Fali (e AUl Ads yal) aed - & idial) g g pial)

JUlaY) asand anlaill 4 i 5 jalsa
Slail) Aales ) @llay Ty 8 @b s ecatl A8y yay Jaall 28510 233 5 5 ee Sledl Jlee) e
andiadl ) el 3al

agle o slilad) Cila el b i g6l e Apads A 55 Je Y1 e Gilay) b e daaty 5

Aladl el il 5 sl e Cpalil) Juadll 3 Lo (m gaaiadl il ghall (n5a 5 Balad) 038 o e

rcild g2 2Ll

b Lo diall g 53 2 o oy

U8 (e Lghinal Cga 55 Leadlial e 33l Jlae Y1 sl cileaal) i aduad) il o3€ o AN a5 asay 1
¢ 8Ll ddalis

¢ i) Aalis 08 (g Leliant sl Lale 331 gl Jgn 5 ld 53S0 03 e o silell3Uansl (5 gamil) Algall 2

a2 el e (s saill gl 3

Gl g punald) g Eaa) gal) 124 salal)

43 ya) and Cpalalall il Carad a8 )l sall s plalaall A81S e ALISH A g 5uall o ikl Jasy -
el 5 o) a (e bylaY) ey Gali i) ),V 38K e Y ssane ity WS (Jlae ) 2dii 5 58 Al
Ledsan aial il 481S 3a3) agle 5 Jlae Y1 24

Lo sty G Jee V) e i 3 oY) iy Galy ) ey dlae S mlaio il e -

Ola—in dagd (o DSV aa g iy e 5 A 301 cled yaY) Sasly 50y o s Al Js Ay -

(Aladl 515l ¢y 5318 (ha 37 Balall) Oual) dad ads :25 salall
Glla g calall o) il () 518 pe Aunalall Balall Cunny ¢ iy 8 (S paaY1 Y gally o2, 2xy Niall da adxi ]
A pae Al s o s
2
e izl sl of e ol jaiall sy o 28sl) sl e Gusy @dall 45y yla diall o gyl 33a5 -
i o N A Al a1 g g pial) g oGt dliadl jlie daus Hslami VI e sl jaial)
gl ALY
leadd) 5 Qs sl a1 sl Glasal 5 3y Y Sl S 13 Sl 2DV vie lad il a2 3 5 -
Lo shalaae slasid)l clilanall s Ladie 4y pdall cilid gil) g Uail (e oS (o el Al (Say g
A3 se Al il i i) Jlaid L G LS dial) 25 (g S
Cladall il 4y ) g peall dlaad) anen Sloie Y0 22 Gy 5 3l 238 alSaY G5 ciladall pansi e
2Ll 3 T:)gﬂ\ ‘; L@.JS\ JLJAAJ\ lwal) L;:‘

Niall Ao (pe Baally 0 plie //20// dE Y il o i) elae ) Silaill Alald diall e of (S ]
Al ) lad die caflal) Adald Sy Al 3 5l Hlabey ot Tl T s ol 8 55lasi VT e

g 37 s 6

Page 12 of 41



AL 4y ) sganl)

slai¥l g Cigaall (g g il 38 pall

Fali (e AUl Ads yal) aed - & idial) g g pial)

JUlaY) asand anlaill 4 i 5 jalsa
CYLS pldl il a jiledl elae) celld e aial) by b cdai Jla ds ball o8 A 333aal)
.ebd\ c\)ﬂ\ 3\_1.& &)\_\\ Az eﬂﬂj ‘me

) il JalS anen i o 5kl S 5l o3 8 Leal) SLEAT B jemal) AIGSH alad -

(plad) 1 pddl & giB (ha 38 Balall) cilaal i) :26 dakall

A8 33 all el jall ady Al Cant gl 5ahmal) Jgadls 2 L) e o3 g

ol By dala 50 e HlSal aiillae ek o ikl e aSa (S clal il a i

a5 A sllaall Jlee Y1 el (A 5uali o g JS e 28l dad (ge (%3) Lo s jalidal e udad
el il e @y slad 1305 aiadl A (e (%7) 0o lalyadl ada 2 3 Y of eSS 15l gl s
Ol Hobal Jlsa¥) e s oLl 13a 8 alal) o il () 538 (e 33 3alall alal 5adad 63 ) Sl dul)
RN\ WO OTEN | N SOl TN

(pad) 13l 0 58 (ha 33 Balall) Aquilii g Bad) plgid) sl :27 Balal)

Josill Y

S g gn Laansy o8] dma g claa Jag i) yi8s alSal of sdall a0 da g i Calla 13) SIS o jilall e
nSTas pdie el 5 ol 38 ol Ak (55 g e Al g caBladl) Al J (g0 Al 50 A
s LS diall geasdh SIS a ilal) e 13) 5l ol Loy o 0D o s (o (50 038 Algall s lail g ¢ acil
Oe 33 salall e Aral 1 580 (e (V) all d Ledde (am seaiall el oY) Gaai s 1) gl ) dalall
Al o) il sl

sl il
ol cpllall 1l sl ) dalall ) so LeSa i) gy -1
AW e 2l ALl g sl 280l Aals 815130 Y) clmpda Lad IS 1Y) o il a5 e |
sl b lgle (a geaied) cilel jay) dixie ikl s AS il il T et of Ladad o Y maal 13 o
Al el Al 5 $E e 33 Balall (e @l HI il (e A0
ALl 5 gal) da gy Aaletl) 4l 31 e coly ALl o siladl e 53e3 1)) siall elgs) iladll Aalid §gag -2
8t s
Al Y (e sl I sl ) Aaladl o go LaSa ial) o) -]
s il g Jlaa ) sl shal gl b Sl 231 e ey gsl IS HL e 38 o A Bany Jaa 13)
Ol Al T g aaY) YD o s ) 5l pdland) o jlat of oY) dusad sl I saY) i
telsaY) eyl
sl 138 e 8 Baladl 85 ) Sl OVIA) (e Alls o g 13)
kel el i Js 8
S lale (asatall o) pa ) skl i) 1aa e V)58l a5 ) el CluaY) aal il s 13 22
Baladl oda (el I i) e 515 _jall

Page 13 of 41



AL 4y ) sganl)

slai¥ly Cigaall (5 ou A1) S al)

Fali (e AUl Ads yal) aed - & idial) g g pial)
JUlaY) asand anlaill 4 i 5 jalsa

sdial) ol i)zl slayl

da sl caladl o158l 98 (e 33 Balall 8 sadaad) Feudl) 5 JSHll VA gaa) ki Ja 4 -1
e Al U8 e 2030 Aaglie ade 5o iled) slis Jla 8 ol cojlue) f o iled) () Alla CEas
Aladl el il 5 98 (e 33 salall (e gl 5yl alSal AT Gai oY WA ) 48

il all e gsl 4dld Caly e J e s200d) JadY) ) Al cileadll e (aysad Gl iy Y -2
Al 58l 6 18 e 33 Baled) e (il e 515 aE e I Ao il 5 jal b Lgde (a saiall

355 ySIY) daial e 5 an g o) Sladll Al gy ad gl e asland g dBall olgil i F a8 -3
Al o) il e (Al 405K 5al)

(plad) 1) & 638 (ha 39 Balall) Glasall (pa g UTEY) 28 salall

alaall 13 & U] S8lail) Adalial G cdiall da g g Al Tt oo adae 2sil) (Blans 8 o ikl e (5 55 13)
ASal Tt SSU el Jady ol 13 Afis 330 (ann daal) JWeS) ) o 5ill) 35005 28580 s (Jlasia (e
Al el il ) g8 e 33 salall (e (Y sl 5yl

(plad) 1 pddl ¢ 938 (ha 40 Balall) sliady) 29 salall
salall dgle Cai Ll 8y Slad oS dling a3 5 SSL ey o) o ikl e sladY) alSal gl
o) el Al () 58 (e 40

5_aldl) 5 58l :30 3alall

lemym o) ddle aa oy aaall Baall A& adidll (60 o 3Ll 800 ) e A jA 5 AL (o ke il 1)
Lt ) o Lol dgad g plall yaaiy Ball aaa 5 Led agmy Al g (Aimal) 3y)0Y)) (o bk 3 ) gy 1 58
) 13 ) e e

aa) 3 +31 sakall
Al el il g8 e 110 33kl alSaT ikl

oal el oSl 132 Bl

a5l a5l el al gl e Gl sie Y dalall o) il A I3 8 ey ddalian g ddia (53 (S (32
Ay il (45K 5 el Maad A8l Ala yadl 8 o) il Ainadl Cilgad) (pa (ol aBilal f saaiad of 02855
aladl o) il & 938 e aolad) Jaail) alSal Gadad g caladl o) il dileiad) dalall (galaadl g alall ¢ il ) 58
s S5 Goal Wil 5558 Gl (53 L Jsenadl Gl jie ) el a) aaii o) e L3l 12a
Al il o glE i lgie [a geaiall cilial ic Y

Page 14 of 41



AL 4y ) sganl)

slai¥ly Cigaall (5 ou A1) S al)
@Uﬁw@m\&ﬂ\pa-«ﬂw\&‘g)ﬂ\
JUlaY) asand anlaill 4 i 5 jalsa

;@LAM slail) +33 salall
e) (e a kel 5 3 I0Y) (e dhany O Sy DA S 8 laill mdlall aa el 58 sas g Ll clizadll ()

)Y 1
sLai¥) g & gaall (5 93 ) 38 pal) dessiy
<l
Gl alad | gud g )
Bilad) pa
(Aol anlaill g Ay 3l ya3g
g-:‘u‘ b

Page 15 of 41



AL 4y ) sganl)

slai¥ly Cigaall (5 ou A1) S al)

Fali (e AUl Ads yal) aed - & idial) g g pial)
JUlaY) asand anlaill 4 i 5 jalsa

(1) &, @l
4 slhaall Jlas WL ol / a 5ilAl) a5 / Al Clial gal)

ﬁﬁ_w$@a—9w¥\3&‘9ﬁﬂgxﬂﬁﬁﬂ\%mﬁjﬂﬁﬂgﬂd\ﬁm
Lpwadd) 71 619U JalSiia allas JMA (pa dpily gt ABUAIL - Jadl) Gy - a2 A

(el g (Al G gl
kil JSell peaide Ciay aally (i jlall Ly G any Sl 5 Al Al S sall
o s 05 Y 16 05501 gl sl o ol
Ml MM“\L&MLJ‘Q_\M M\&;jm;g_mju)h‘ﬂ JlS 5 Jlada Ciny —
e il ) UK Glo g oyt Ul e JS S Rege U g sl 5 hadl i
Baa gall Zlaill — 4 b ) Galall) b il i sad) e e 5all 138 (s s g claL3_Y) i
Oaai LS Jasll Jgan ae danie deall Adad 685 G g (S () T 000 A Gl -

U YO | KV

a@a&@d@»gﬂ\@\jﬁ)&\d@%&mﬁcub)wdﬂ\ G ddl e
‘ el s

e OMAA Gle dadn o) cnn Al 2anl AU Jead) (8 OMAA] s e
sl AL Sl Janl (e IS0 e (S i el e s/ s

12 il (sS e clibll Jsas G 13) (o paill da 2l dagiall Jlade caias @
Aagall e 13384

ol Gl e A S R o

Page 16 of 41



Al 4y ) sgaal)

slai¥ly Cigaall (5 ou A1) S al)

Fali (e Al s yal) asd - & idial) g g pal)
JUlaY) asand axlaill 4 i 5 jalse

e Definition Unit Min.SIpl\j;T.Clag(JZEtity Maxslz%tlng Remarks
Scope of work:
a -
Design, Procurement, Quality Control Testing, Supply, Installation, Integration with existing
electrical system, Commissioning, Flawless Paralleling with available Grids (i.e. EDL and
Genets), Performance Testing, Guarantee and Handing Over of around 100 KWp Off-Grid Solar
Photovoltaic Power Plant at CRDP, Sin el Fil (Server Room) following the below criteria’s:
- PV modules to supply the required electric energy around the clock.
- Lithium batteries needed to ensure continuous operation.
- If necessary at night, the small generator with a capacity of 45 kVA should start working to fill the
batteries.
- When necessary during the day, this system must be fed from the energy that supplies the main
building.
- System should be ready to accept surges in consumption.
b --1 System should be ready for future expansion.
Cc --! Supply of Structure, all Components, Sub-components, Spares and Tools etc. necessary to make
the system complete.
--1 The Installation is to be on the rooftop of the Printing Section building at CRDP premises, Sin El Fil.
--1 Detailed Project Report, Single Line Diagram and Bill of Materials etc should be handed over and
approved by CRDP before execution.
f --1 Total Erection Works and Material Item Supplies should be carried out as per applicable latest CE,
IS, IEC & IEEE standards/codes with solar grade with IP 65 / IP66 protections.
g --i Detailed Project Monitoring Charts & Schedules along with Critical Tasks/Activities to be monitored
along with Dates for easy reviews to be submitted within 15 days from the date of LOI to the CRDP.
h --1 Total Associated Engineering Works (both supply & erection).
1 Annual Operation, Maintenance Contract & Support:
The contractor has to ensure the solar plants operates all 12 months in year to their peak.
a --| Operation. Years 1 10
b -- Corrective, Preventive and Predictive Maintenance. Years 2 10
C -- 24/7 Support. Years 15 10
2 Training:
a -- The contractor have to train at least 3 persons from the CRDP maintenance staff to be able to
. . . Pers. 3 15
perform full operation and any kind of maintenance needed for the PV system.

7/4/2022
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Definition

Unit

Specifications Max.
|Min. |Max. |Quantity |Rating

Remarks

3 Electrical:

a --

Power Cables, Communication Cables & Control Cables of armored and Solar Grade. Preferred
from Liban Cables.

o
'
[

Paralling equipments to achieve Flaw Less Paralleling with Electricity Board Grid as
Desired/Required by CRDP.

(9]
1
i

Lighting Arresters, Earthing, Cable Trays, Cable Trenches, Terminations and etc suitably placed
as per rating in different locations.

o
1
|

Modification of existing Outgoing Feeder Protection, Metering and Control circuits of air circuit
breaker (ACB)/Main Contactors and Energy Meter to suite for receiving Solar Power for off-grid
connection (i.e. EDL and Gensets grid) as per regulations.

DC Junction Box.

15

Protection degree / Material IP 67 rated / Weatherproof PPO enclosure.

—
'
i

DC Distribution box.

A DC distribution box shall be mounted close to the solar grid inverter.

The DC distribution box shall be of IP65 DIN-rail mounting type.

< D Q

The DC distribution box shall comprise the following components and cable terminations:

+ Incoming positive and negative DC cables from the DC Combiner Box.

+ DC circuit breaker, 2 pole (the cables from the DC Combiner Box will be connected to this
circuit breaker on the incoming side).

+ DC surge protection device (SPD), class 2 as per IEC 60364-5-53.

+ Outgoing positive and negative DC cables to the solar grid-tie inverters.

+ As an alternative to the DC circuit breaker a DC isolator may be used inside the DC Distribution Box
or in a separate external IP 65 enclosure adjacent to the DC Distribution Box. If a DC isolator is
used instead of a DC circuit breaker, a DC fuse shall be installed inside the DC Distribution Box to
protect the DC cable that runs from the DC Distribution box to the solar grid-tie Inverter.

DC Combiner box.

A DC Combiner Box shall be used to combine the DC cables of the solar module arrays with DC
fuse protection for the outgoing DC cable(s) to the DC Distribution Box.

DC disconnect switch should be as per IEC 60947-3,DC fuse rating conform to IEC 60269-1,2,6.

i)

Shall comprise the following components and cable terminations:

+ DC disconnect switch wich provide safety and protection against over currents in any DC
voltage photovoltaic applications and PV solar modular.

+ DC fuse protects against reverse currents in dedicated to PV application.

+ DC surge protection device (SPD), class 2 as per IEC 60364-5-53 & NFEN 50539-11.

7/4/2022
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N . Specifications Max.
Definition Unit |Min. |pMax. |Quantity | Rating Remarks
325
+ The SPDs earthing terminal shall be connected to earth through dedicated system.
h -1 AC junction & combiner boxes (Distribution Box).

a! Protection degree / Material IP 67 rated / Weatherproof PPO enclosure.

B! DIN rail mounting type.

y! Shall comprise the following components and cable terminations:
+ Incoming 4 core cables from the solar grid-tie inverters.
+ AC circuit breaker / isolator, 4-pole.
+ AC surge protection device (SPD), class 2 as per IEC 60364-5-53 & NFEN 50539-11.
+ The SPDs earthing terminal shall be connected to earth through dedicated system.
+ Outgoing cables to the grid interconnection.

8! All switches and the circuit breakers, connectors should confirm to IEC 60947, part |, Il and Il or
EN 50521 standards.

i --1 General Specifications for DC & AC Distribution Boxes:

a} These specifications cover the requirement of design, supply, installation, testing and
commissioning of the DC & AC distribution boxes.
+ Operating Ambient Temperature: (0C) -10 1+60
+ Relative Humidity 0 — 95%. % 0 95
+ Tropical atmospheric conditions.
+ Means shall be provided to facilitate ease of inspection, maintenance and servicing.
+ Shall be of metal clad.
+ Shall be cubicle.
+ Shall be for outdoor usage.
+ Shall be for weather proof.
+ Shall be free standing type suitable for mounting on MS frame / concrete platform.
+ Shall be with adequate size for mounting the isolator switches/MCBs etc and ease of cable
terminations.
+ Dust and moisture ingress protected; the degree of protection shall be IP- 65 as specified in IS-
2147.
+ All insulating materials used in the construction of the equipment shall be non-
hygroscopic duly treated to withstand the effect of high humidity, high temperature and tropical
ambient service conditions.
+ Shall have hinged front access door with easy operating fasteners.
+ All the doors and covers shall be heavily gasketed to make the compartment dust and moisture
tight.
+ All doors / covers providing access to live parts shall be provided with tool operated fasteners to
prevent unauthorized access.

7/4/2022 PV CRDP Of 3Page _
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Specifications

Max

Definition Unit |Min. |Max. |Quantity | Rating Remarks
325
+ Door hinges shall be of concealed type.
+ The cubicle shall be of minimum 2 mm thick sheet steel. All sheet steel work forming the
exterior shall be smoothly finished, leveled and free from flaws. The corners shall be rounded.
The minimum thickness of gland plates shall be 3mm.
+ The bus bars shall be so arranged as to ensure the necessary degree of safety.
B! Apparatus forming part of the DBs shall have the following minimum clearance.
+ Between phases — 25 mm.
+ Between phase and neutral — 25 mm.
+ Between phases and earth — 25 mm.
+ Between neutral and earth — 19 mm.
YiProvisions shall be made for permanently earthing the frames and other metal parts by two
independent connections.
&!Bus Bars:
+ The bus bars shall be housed in the cubicle at convenient locations with provision for access to
the buses from the front.
+ the bus bars shall be suitably rated for the expected short circuit levels. the neutral as well as
the earth bus shall be capable of withstanding the above fault level.
+ Large clearance and creeping distance shall be provided on the bus bar system to minimize the
possibility of a fault.
+ High tension bolts, nuts and spring washers shall be provided at all bus bar joints.
+ Continuous rating of the aluminum bus bar: A/mm2 0.7
+ Temperature of the bus and the connections. (0C) 85
+ The bus bars shall be of liberal design.
+ All bus bars and tapings shall be provided with color coded heat shrinkable sleeves for phase /
polarity identification.
€! Installation Testing and Commissioning:
+ The DB boxes shall be installed over the MS frame fixed / grouted on a PCC platform including
necessary bolts and nuts.
+ Proper earthing shall be done using two independent Gl strip of size 25x3 mm.
j -1 Others (i.e. such as reactive power compensation to enable 100% solar generated power
penetration to both the grids (EDL/Gensets)).
k --1 Cables for carrying Power and Control:
a! XLPE Power Cables.
BiControl & Data Communication Cables.
y!Grade. KV 11
&!Heavy Duty.
7/4/2022 PV CRDP Of 4pPage
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Definition

Unit

Specifications

Max

[Min. |Max. |Quantity |Ratin§

Remarks

325

Stranded Copper Conductor.

PVC type A.

UV resistant.

Insulated.

Galvanized steel wire / strip armored.

Flame retardant low smoke (FRLS).

Extruded PVC type ST-1 outer sheathed.

Conform to 1S-1554 Part-I & other relevant standards.

ST (> R|[— DS |vWim

The permissible voltage drop from the SPV Generator to the PCU/inverter shall not be more than
2% of peak power voltage of the SPV power source.

Identification tags indicating the size of the cable and feeder designation shall be securely
attached at both ends of the cable. The material of the tags shall be 25x3mm, Al strip.

Laying of Cables:

It shall be the responsibility of the contractor to check the soundness and correctness of the size
of the cable. If any defects are noticed during the process of laying, it shall be brought to the
notice of the CRDP representative.

The material such as bricks, sand, cable route markers of best quality as approved by the CRDP
representative only shall be used for cable laying works.

Contractor shall provide all the necessary labor, tools and other requisites at his own cost for
carrying out pumping of water and removing of water from trenches, if any, where required.

Installation shall be carried out in a neat manner by skilled, experienced and competent workmen
in accordance with standard practices.

While laying the cables, care shall be taken to avoid formation of kinks and also damage to the
cable. In the case of cable bends, it shall not have bent radius lesser than 12 times the overall
diameter of the cable.

The method of cable laying and routing of cables, shall in every case be as directed by the CRDP
representative.

When cable runs vertically, it shall be clamped on proper cable trays or angle iron frames fixed on
walls and are spaced at such intervals as to prevent buckling of the cables.

Cables laid in ground.

Depth when laid in ground.

cm

75

The cables shall lay in pipes of required size (occupied section 25%).

Min. width of the trench at the bottom for one pipe.

cm

40

Min. distance between pipes (If more than one):

cm

25

Depth of the sand layer in the bottom of the trench:

cm

15

wWim o< ™

Layer of fine sand on top of cable or pipe.

cm

15

7/4/2022
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N . Specifications Max.
Definition Unit |Min. ||0Max. |Quantity IRating Remarks
325
n Need to ensure that there is no big stones or sharp objects in the backlift.
0:Each layer should be well rammed by spraying water and consolidated.
n --1 Cables laid in built up trench/trays:
a!Cable trench shall be drained properly.
BiCables shall be properly clamped to the cable supports which are provided in the cable
trench/tray.
0 --! Cable terminations and straight through joints:
a}All cable jointing/termination materials such as straight through joint kits, cable glands, cable lugs,
insulation tapes etc. shall be of approved makes.
B!Cable terminations should be done using suitable double compression gland, crimping with
copper lugs.
YiCable glands for armored cables shall include a suitable armor clamp for receiving and securely
attaching the armoring of the cable in a manner such that no movement of the armor occurs when
the assembly is subjected to tension forces.
8! The cable gland shall not impose on the armoring; cable bending radius shall not be less than 12
times the diameter of the cable. The clamping ring shall be solid and of adequate strength.
€ Provision shall be made for attachment of an external earthing bond between the metallic
covering of the cable and the metallic structure of the apparatus to which the cable is attached.
p --! Testing
a}Once cable is laid, following tests shall be conducted in the presence of CRDP representative,
before energizing the cable:
+ Insulation resistance test with 500V megger between the cores and all the cores to earth
(Armor) and the results are to be recorded.
+ Sheathing continuity test.
+ Continuity and conductor resistance test.
4 Earthing:
This specification is intended to cover the requirements of supply, installation, testing and
commissioning. | | | |
a- The PV module structure components shall be electrically interconnected and shall be grounded. E E E E
1 1 1 1
b --! Three point earthing with separate earth pits. ! ! ! !
c --! Earthing shall be done in accordance with IS 3043-1986 ! ! ! !
d --1 EC grade copper conductor section: mm2 ! 75! ! !
e -- Brazed copper strips.
7/4/2022 PV CRDP Of 6Page
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Definition

Unit

Specifications

Max

[Min. | Max. |Quantity |Ratin§

Remarks

Dedicated and interconnected earth electrodes.

Combined total earth resistance.

O |
1
i

The earth electrodes shall have a precast concrete enclosure with a removable lid for inspection
and maintenance.

The entire earthing system shall comprise noncorrosive components.

Lighting should be earthed as well.

Separate earthing for DC and AC sides.

— | ]| =] -
1
i

To prevent the damage due to lighting, one terminal of the lighting protection arrangement by
way of proper earthing is to be provided.

The provision for lightning & surge protection of the SPV power source is separately earthed.

=)
1
i

The array structure of the PV module shall be grounded properly using adequate number of
earthing pits.

o
'
i

All metal casing/shielding of the plant shall be thoroughly grounded to ensure safety of the
personal and power plant.

o
'
[

Automatic ground fault protection circuits to be installed to monitor any unwanted current flow to
the ground and should active to prevent any damage.

o)
'
1

The SPV Power Plant should be provided with lightening and over voltage protection. The
principal aim in this protection is to reduce the over voltage to a tolerable value before it reaches
the PV or other sub-systems components. The source of over voltage can be lightening or any
other atmospheric disturbance.

The Lighting Arrestor (LA) is to be made of 1 %4” diameter (minimum) and 12 feet long Gl spike
on the basis of the necessary meteorological data of the location of the projects. Necessary
foundation for holding the LA is to be arranged keeping in view the wind speed of the site and
flexibility in maintenance in future. Latest grounding equipment should be used for this purpose.
Each LA shall have to be earthed through suitable size earth bus with earth pits. The earthing pit
shall have to be made as per IS 3043.

(7]
1
i

Electrode shall be made of Gl heavy duty C class perforated pipe with funnel having a clean
surface and not covered with paint, enamel or poorly conducting material.

Galvanized pipe shall not be smaller than 38 mm ID.

Earthing with pipe electrode shall be done as per the details 81 indicated in IS : 3043/87.
Electrodes shall be embedded below permanent moisture level using 600x600 x 3mm EC grade
cu plate.

The length of pipe electrodes shall not be less than 3 m. If rock is encountered, pipes shall be
driven to a length of not less than 3m with suitable inclination. Pipe shall be in one piece and
deeply driven.

7/4/2022
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Definition

Unit

Specifications

[Min. |Max. |Quantity IRatin.g

Max
Remarks

To reduce the depth of burial of an electrode without increasing the resistance, a number of rods
or pipes may have to be connected together in parallel. The distance between two electrodes in
such a case shall not be less than twice the length of the electrode. The earthing lead shall be
connected by means of a through bolt, nuts and washers and cable socket.

The earth resistance of each electrode shall be measured by using a reliable and calibrated
earth Megger and recorded. The values shall be as per IS/IE rules.

<

Earthing clamps used for supporting earth strips shall be made of such materials so as to avoid
bimetallic action between strip and clamps.

325

5 Civil and Structural:

Providing, Fabricating and Laying of well designed Structural steel sections, plates, nuts,
washers, bolts, and cable trays.

a -

The structural design shall comply with applicable codes and regulations.

a

The structure shall be designed in accordance with the specified codes with the design wind
speed.

B

Based on the structural calculations, prepare structural design drawings defining the complete
structure, precise interface geometry determination, reaction loads imposed on foundations,
anchoring loads, connection details, interfaces and seam layouts.

Panels shall be installed with a fixed tilt angle depending on the location co-ordinates of,
buildings at CRDP with a provision for the Seasonal Changes in tilt angle.

(9]
1
i

Suitable Class B Hot Dip Gl structural supports to mount PV panels as indicated to comply with
the following:

Q

ASTM A 123/A 123M for iron and steel Photovoltaic equipment.

-

ASTM A 153/A 153M and ASTM F 2329 for iron and steel hardware for Photovoltaic equipment.

Immediately after cleaning and pretreating, apply manufacturer's standard two-coat, baked-on
finish consisting of prime coat and thermosetting topcoat.

Bolts, nuts, fasteners, and panel mounting clamps should be types and sized best suited for the
purpose as recommended by the engineer on record:

It should be of galvanized steel and quality certified by CE and manufactured in ISO 9001
company.

Fasteners used on main structural members shall be hot-dipped galvanized high-strength bolts
including nuts and washers, and conforming with ASTM A325 or A490 as applicable.

All other fasteners shall be adequately sized and treated for corrosion protection.

7/4/2022
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Definition

Unit

Specifications
[Min. |Max. |Quantity |Ratin

Max

gJ

Remarks

325

Concrete anchor bolts shall conform to A307, A325 and A490 and be Hot-dipped Galvanized or
stainless steel complying with ASTM F 593 and nuts complying with ASTM F 594 for exterior
applications, as indicated on drawings.

m

High-Strength Bolts, Nuts, and Washers: BS 4190 ASTM A325 and/or BS3692 or ASTM A490
and/or ASTM A499.

N

All bolts of D<16mm: ASTM A325 / BS 4190 GR. 4.6.

All bolts of D>16mm: ASTM A490 / BS 3692 GR. 8.8 and GR. 10.9.

All nuts and threads: BS 4190 Gr. 4.6 or ASTM A325 and/or BS3692 Gr. 8.8 GR. 10.9 or ASTM
A490.

Any unmarked bolt will be refused.

R | -

Certificate of origin and conformity of the high tensile bolts shall be submitted by the Contractor.

D
'
i

The structures shall be designed for simple mechanical on-site installation. There shall be no
requirement of welding or complex machinery at the installation site. (Using Bolts and Nuts
wherever is possible).

The structural design is for 25 Kgs/m2 as Static Load (Weight of the panels).

The structural design is for 160 Km/hrs wind speed as Dynamic Load.

o|Q
1
i

Engineering Responsibility: Fabricator's responsibilities include using a qualified professional
engineer to prepare structural analysis data for structural-steel dimensioning and connections.

All solar panels must be accessible from the top for cleaning and from the bottom for access to
the module junction box.

—
]
I

Providing and laying cement plaster and doing water proof treatment around the pedestals
wherever is needed to prevent leakage of water.

The water proofing layer should be repaired / rebuilt to the original composition and texture
wherever broken / disturbed during the installation process of the solar panels and their mounting
structures. The ballast / pedestal holding the anchor bolts and the joint between it and the water
proofing layer has to be covered with a suitable water proofing layer in order ,to ensure that no
rain water will leak inside the building after completion of the total erection works.

Anchoring arrangement for mounting structure of PV modules on the RCC- roofs shall be with
removable concrete ballast, made of polymer modified concrete (PMC)/(LMC) or PCC (1:1.5:3)-
M20, that holds the anchor bolts. An epoxy bonding layer is to be provided, in case M20 mix is
used, between the parent concrete and the ballast after removing the waterproofing layer and
thoroughly cleaning to expose a clean concrete surface.

7/4/2022
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Definition

Unit

Specifications

Max

[Min. |Max. |Quantity |Ratin§

Remarks

The prospective Installer shall submit a complete method statement and materials submittal with
detailed specification compliance sheet, for Engineer’s approval where he specify installation
details of the solar PV modules and the support structures with lay-out drawings, other technical
details and array connection diagrams, in addition of the materials, paint, shop fabrication details,
field assembly details and erection diagrams. The work shall be carried out as per the
specifications and design approved by CRDP.

Shop Drawings: Show fabrication of structural-steel components.

325

Include details of cuts, connections, splices, camber, holes, and other pertinent data.

Include embedment drawings.

Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show
size, length, and type of each weld.

o1

Indicate type, size, and length of bolts, distinguishing between shop and field bolts.

m

Identify pretensioned and slip-critical high-strength bolted connections.

N

Include details for all connections. Detailing shall be performed using rational engineering design
and standard practice in accordance with AISC.

For structural-steel connections indicated to comply with design loads, include structural analysis
data prepared by the qualified professional engineer responsible for their preparation.

Welding and welders Certificates: submit the name of the proposed welding and welders with
reference of work of a similar nature carried out by him on other projects, with relevant dates.

All welding shall be done by qualified welders and shall conform to the AWS “Code for Arc and
Gas welding in Building Construction” latest edition.

Welding to stainless steel should be of special type, using Argon type electrode.

All welding electrodes shall be E7018. AWS A5.1 for mild steel and AWS A5.5 for low-alloy steel
covered arc welding electrodes. All electrodes shall have a minimum tensile strength of 72 Ksi [E
7018] or approved equivalent.

All welds not specified shall be continuous fillet welds, using not less than the minimum sizes
based on thickness of thicker part joined:

+ Thickness up to 6.3mm, Min. Weld Size 3.2mm

+ Thickness up to 6.3mm up to 12.7mm, Min. Weld Size 4.8mm

+ Thickness up to 12.7mm up to 19mm, Min. Weld Size 6.3mm

+ Thickness over 19mm, Min. Weld Size 7.9mm

"I Fabricator and Erector: submit the name of the proposed fabricator and erector with reference of

work of a similar nature carried out by him on other projects, with relevant dates.

7/4/2022
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Definition

Unit

Specifications

[Min. |Max. |Quantity IRatiné

Max
Remarks

o)
1
|

No fabrication work is to commence before approval of test reports and submittals.

r o

Special Warranty: Manufacturer's standard form in which manufacturer and Installer agree to
repair or replace components of structural steel systems (rods, cables, sections, ...etc) that fail in
performance, materials, or workmanship within specified warranty period.

325

Warranty Period: In addition of the total system guarantee in the general conditions,10 years from
date of Taking Over Certificate of the whole of the Works.

Architecturally Exposed Structural Steel:

years

10

Comply with fabrication requirements, including tolerance limits, of AISC's "Code of Standard
Practice for Steel Buildings and Bridges" for structural steel identified as architecturally exposed
structural steel.

Fabric cate with exposed surfaces smooth, square, and free of surface blemishes including
pitting, rust, scale and roughness.

Remove blemishes by filling or grinding or by welding and grinding, before cleaning, treating, and
shop priming.

Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.

+ Plane thermally cut edges to be welded to comply with requirements in AWS D1.1.

Bolt Holes: Cut, drill or punch standard bolt holes perpendicular to metal surfaces.

Finishing: Accurately finish ends of columns and other members transmitting bearing loads.

Cleaning: After fabrication, all steel shall be cleaned of all rust, loose mill scale and other foreign
materials. Clean and prepare steel surfaces that are to remain unpainted according to SSPC-SP 2,
"Hand Tool Cleaning or SSPC-SP 3, "Power Tool Cleaning.

Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Use automatic end welding of headed-stud shear connectors according to AWS 81.1
and manufacturer's written instructions.

Steel Wall-Opening Framing: Select true and straight members for fabricating steel wall opening
framing to be attached to structural steel. Straighten as required to provide uniform, square, and
true members in completed wall framing.

Holes: Provide holes required for securing other work to structural steel and for passage of other
work through steel framing members.

Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes or
enlarge holes by burning.

@

Base-Plate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel
surfaces.

<

Weld threaded nuts to framing and other specialty items indicated to receive other work.

c
1
1

7/4/2022
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Definition

Unit

Specifications
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[Min. |Max. |Quantity |Ratin§

Remarks

325

All structural steel members shall conform to ASTM A572 high strength low alloy structural steel
(minimum yield strength 3500 kg/cm?) and ASTM A36 (minimum yield stress 2500 kg/cm?), unless
otherwise noted.

©

Corrosion-Resisting Structural Steel: ASTM A 588/A 588M, Grade 50. C. Cold-Formed Hollow
Structural Sections: ASTM A 500 - Grade C (minimum yield strength 3500 kg/cm?), structural
tubing.

<

Corrosion-Resisting Cold-Formed Hollow Structural Sections: ASTM A 847, structural tubing. E.
Steel Pipe: ASTM A 618, Grade I, Il or IlI,

Medium-Strength Steel Castings: ASTM A 27/A 27M, Grade 65-35, carbon steel.

High-Strength Steel Castings: ASTM A 148/A 148M, Grade 80-50, carbon or alloy steel.

Welding Electrodes: Comply with AWS requirements.

S lvwim | Ot

All embedded steel components shall be hot dip galvanized steel in accordance with ASTM A123
or ASTM A153 as appropriate of grade 50.

D

Tension rods and rod forks shall be manufactured from stainless steel Grade 316.

Cables shall be manufactured from hot-dip galvanized steel.

6 PV Modules:

a -

Technology:

Monocrystalline

Half Cell.

Module Peak Power Output:

Number of Cells in each panel:

Module efficiency

|0 |T
'
i

Capabilities:

Wp
Pcs
%

540
72
185

10
10
10

Screw less frame for high mechanical strength.

Superior reliability with IP 65 protection in all junction boxes.

Sustain Heavy Wind & Snow loads (2400 Pa & 5400 Pa).

A< ™ Q

Greater than 15 microns anodization layer on aluminium frame to protect rusting of metal due to
moisture and improve the insulation of module.

Positive power tolerance.

10

PID tested modules with long-term reliability.

Glass with anti-reflective coating to improve light transmission.

Salt mist, Ammonia, Blowing sand and Hail resistant.

IP 67 rated MC4 compatible connectors.

€
¢
n
0

I
K

Excellent performance in low light.

A

Bypass Diodes

Pcs

10

7/4/2022
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Specifications Max.
[Min. |Max. |Quantity |Rating
325

Definition Unit Remarks

M Sand and Dust Storm Resistant.

f --1 Standards & Traceability:
a}The PV modules must conform to the latest edition of any of the following IEC/equivalent BIS
Standards for PV module design qualification and type approval as per IEC 61215/1S14286.
Must also qualify Salt Mist Corrosion Testing as per IEC 61701 / 1S 61701.
Must use an RF identification tag (RFID), which shall be mandatory placed inside the module
laminate and must contain the following information:
+ Module number.
+ Name of the Manufacturer of Solar cells.
+ Name of the manufacturer of PV Module.
+ Month and year of the manufacture of Solar cells. 10
+ Month and year of the manufacture of PV Module.
+ Country of origin of Solar cells. 10
+ Country of origin of PV Module.
+ 1-V curve for the module.
+ Peak Wattage, Im, Vm and fill factor ( FF), Voc, Isc for the module.
+ Unique Serial No and Model No of the module.
+ Date and year of obtaining IEC PV module qualification certificate.
+ Name of the test lab issuing IEC certificate.
+ Other relevant information on traceability of solar cells and module as per ISO 9000 series.

Warranty - In addition of the total system guarantee in the general conditions:
Output peak watt capacity after 10 years. % 90 15
Output peak watt capacity after 25 years. % 80 15
Workmanship and material. Years 10 10

Should pass following tests as per IEC norms:
Thermal cycling test.
Damp heat test.
Wet leakage current test.
Potential induced degradation test.
Solar cells: Cell tester.
EVA: Gel content test and pressure cooker test.
Glass: Fragmentation test.
Frame: Frame anodizing test.
Junction box: IP 65 test.
Ribbon: Elongation test and camber test.
RTV Silicone sealant: Adhesiveness test.

@

<

«Q
1
i

Q

@

<

>
]
|

> R = DS N M U< D Q
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Specifications Max. Rating

Definition Unit |Min. |Max. |Quantity | 325

Remarks

M Electroluminescence test to detect micro cracks.
vi Ammonia test for anti-corrosion.
Certifications:
CE.
TUV.
Inter Cert.
MCS.
Intertek.
Clean Energy Council.
CEC Listed.
Standard:
+1S0 9001:2008.
+1S0O 14001:2004.
+ OHSAS 18001:2007.
+ |IEC 61215.
+ IEC 61730: Part 1- requirements for construction & Part 2 — requirements for testing, for safety
qualification.
+ UL 1730.
+ |EC 61701.
+ |EC 62716.
j -1 Safety:
a!Fire safety class C.
Safety application class A.
Safety class Il.
k --t Thermal Characteristics:
a! Temperature coefficient of Current (Isc), a (% / oC) 0.0681.
B! Temperature coefficient of Voltage (Voc), B (% / oC) -0.2941.
Y! Temperature coefficient of Power (Pm), y (% / oC) -0.3845.
]
€

DS lvNnm << W Q

i)

<

NOCT (oC) 46 +.
Operating temperature (oC) -40 85

7 Inverters

Appropriate/optimized inverter wattage/power should be chosen:
--| Min. Total Power Rating for all Inverters vs total Peak Power supplied by PV Modules. % 150 15
Max. Power Rating per Inverter: KW 50 10
--| Number of inverters: Set 3 10
--| Operating Ambient Temperature: (oC) -10 |+60

olo|o|o
,
'
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Definition

Unit

Specifications

Max

[Min. |Max. |Quantity IRatin.g

Remarks

Relative Humidity 0 — 95%.

Standards:

%

0

95

325

Efficiency Measurements as per IEC 61683 / IS 61683.

Environmental Testing as per IEC 60068-2 (1, 2, 14, 30) / Equivalent BIS Std.

Safety Standards wherever applicable as per IEC 62109-1, IEC 62109-2.

Anti-islanding protection as per VDE 0126- 1-1, IEC 60255.5 / IEC 60255.27 / IEC 62116.

Communication interface:

The project envisages a communication interface which shall be able to support:

Q

All current values, previous values up to 40 days and the average values of major parameters
shall be available on the digital bus.

Real time data logging.

Event logging.

Supervisory control.

Operational modes.

Set point editing.

SN m o< ™

The following parameters shall be measured, displayed and recorded/logged. Daily plotting of
graphs for various parameters shall also be available on demand.

+ 15 minutes, Daily, Monthly & Annual energy generated by the solar system (kwh).

+ Solar system temperature.

+ Ambient temperature.

+ AC and DC side voltage and currents.

+ Power factor on AC side.

+ DC injection into the grid.

+ Total Current Harmonics distortion in the AC side.

+ Total Voltage Harmonic distortion in AC side.

+ Efficiency of the inverter.

+ Solar system efficiency.

+ Display of I-V curve of the solar system.

+ Any other parameter considered necessary by supplier of the solar PV system based on
prudent practice.

Data logger system (Hard-ware) and software for study of effect of various environmental & grid
parameters on energy generated by the solar system and various analyses would be required to be
provided.

7/4/2022

The communication interface shall be suitable to be connected to local computer and also
remotely via the Web using either a standard modem or a GSM / WIFI modem.
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A . Specifications Max.
Definition Unit |Min. |pMax. |Quantity | Rating Remarks
325
h --I Makes: ABB, SMA, Fronius & Refusol or others with equivalent or even better performance and 10
quality.
i --1 Design:
alMaximum decentralization should be achieved, so that at any given time minimum no of strings
are down.
B! To deliver maximum power for long duration mentioned in tender document without degradation
as per IEC applicable code.
j --! Technical Specifications:
a!Built-in Charge Controller 10
B!Built-in MPPT (EN 50530) 20
y!AC Output with 50Hz frequency 415V Phase to Phase 3 phases.
&! Efficiency above 30% input power. % 90
€! Accuracy of AC voltage control + / - 1%.
¢! Accuracy of frequency control + / - 0.5%.
n! Grid frequency Synchronization range + / - 3 Hz.
0! Protection of Enclosure IP — 65 (Minimum) for outdoor.
11Grid Frequency Tolerance range + / - 3%.
K! Grid Voltage tolerance - 15% & + 15%.
A No-load losses Less than 1% of rated power.
M!THD < 3%.
viType of Loads all types of loads, resistive, inductive, complex and non-linear.
& Cooling Fan Forced.
o} Protections Output peak overload, short circuit, phase imbalance, over voltage, under voltage of
the grid, Surge protections (input and output SPD).
! Phase Imbalance ready for +- 20%
p!Control type Voltage source, microprocessor assisted output regulation.
6! Unity power factor to be maintained at Grid during both import and export of power.
ol Certifications Required:
+ IEC 600068-1,2,14 and 30 or equivalent — Environment IEC 61000-3-15 EMC.
+ |IEC 61683-Efficiency requirements as Specified above.
+ |[EC 62116-Islanding Prevention of Utility interconnected PCUs.
+ |EEE 1547-Interconnecting Distributed Sources.
+ IEC 61727 UL 1741-Safety of Inverters in Distributed Energy sources.
7/4/2022 PV CRDP of 16Page
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+ EN 50530 for MPPT Certification as per equivalent Standards for above standards are also
acceptable.
- . Specifications Max.
Definition Unit Min. | Max. | Quantity Rating Remarks
325
T The inverter shall be capable of complete automatic operation including wake-up, to monitor plant
performance.
8 Batteries
a -- The system is Off-Grid. A bank of Lithium batteries is required to ensure uninterrupted power KWH 100 20
supply 24/7.
b -|Guarantee on batteries should be at least 7 years from installation day. [years 7| | | 15|
9 Total Output
a --{ Number of PV Modules Set
b --| System Peak Power Output KWp 100 15

10 Area

[ a --[ Rooftop

11 Data Acquisition, Performance monitoring & Reporting - SCADA:

a --} Software should be designed such that all (i.e. AC & DC) electrical parameters (i.e. I, V, cos®,
three phase energy parameters — cumulative & instant) in digital and graphical presentations
from string level, each inverter, and so on as desired by CRDP.

b --!' Provision should be made for thermal energy data from installed sensor system to be recorded
in all form i.e. graphical & etc as desired by CRDP.

c --} Based on actual thermal data of site, electrical energy yield may be calculated for PV plant and
compare with the actual electrical energy generated from PV solar plants.

d - . . . .

The software should bring out clearly the differences of actual energy to electrical energy yield.

e --} If difference exists, then identification of PV string which is generating less energy should be
given as warning signal or alarm to the operator to look into the actual problem for rectifying the
same.

7/4/2022 PV CRDP
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Total required hard ware (including computer, data logger, 1hrs backup UPS, laser colour
printer, back up E-Proms for software storing, latest detachable memory devices, and software
including their licenses and the SCADA station should be near to Grid synchronizing.

g --! The plant parameters shall be measured by using SCADA or Equivalent system to monitor,
maintain, and control the plan, and also to study the plant performance

h --1 The plant monitoring parameters shall include:

a}PV array energy production: Digital Energy Meters to log the actual of AC/DC Voltage, Current &
Energy generated by the PV system.

7/4/2022 PV CRDP of 18page
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- . Specifications Max.
Definition Unit |Min. |Max. |Quantity | Rating Remarks
325
BiSolar Irradiance & weather station: An integrating Pyranometer (should be of secondary standard
with high sensitivity to measure global radiations) complete with weather station relevant to all
parameters associated with the solar plant performance shall be provided to monitor & accurate
data logging, with the sensors mounted in the plane of the array and in vertical plane. Readout
shall be integrated with data logging system of IP 65/ 67.
Y} Temperature of modules should be measured for the PV panels and temperature sensor should
be flat platinum thermometer type and should able to measure temperature range 0 to 60 (oC)
accurately (one on each module).
8! Ttemperature sensor to measure ambient temperature and humidity.
€|Wind speed and direction are also to be measured and tabulated.
12 Tools, Tackles and Spare Parts:
a -- Spare Parts including but not limited to. % 5 15
a!PV Modules.
BiSolar Panel mounting Clamps.
y!Inverter Pcs 1
&!Fuses
b --1 Tools and Tackles including but not limited to:
a!Screw driver set suitable for the junction boxes and combiner boxes.

Screw driver set and / or Allen key set suitable for the connectors, power distribution blocks,
Circuit breaker terminals and surge arrestor terminals.

<

Spanners set / box spanners set suitable for the removal of solar PV modules from the solar PV
module support structure.

<]

Cleaning tools for the cleaning of the solar PV modules.

13 Caution and Signs:

a -- In addition to the standard caution and danger boards or labels as per International Electricity
Rules, the cable junction box near the solar grid-tie inverter, the building PCC board to which the
AC output of the solar PV system is connected shall be provided with a non-corrosive caution
label.

b --! The size of the caution label shall be minimum 105mm (width) x 20mm (height) with white letters

on a red background.

15 Documentation:

The complete documentation should be as per IEC 62446 and submitted to CRDP:

a --

One set of operation manuals complete with:

7/4/2022
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One set of maintenance manuals with full information, for the main equipment as well as for the
sub-system, on:

A . Specifications Max.
Definition Unit |Min. |Max. |Quantity IRating Remarks
325

a Drawings.
B! Parts List with Codes.
y!Circuit Diagrams.
&iList of do’s and don’ts for the main equipment as well as the sub-systems.
gletc.....

Drawings.

Circuit Diagrams.

List and suppliers addresses for bought out parts.

Troubleshooting charts.

Programs of built in controllers.

wWim << ™ Q

These manuals should be in the form of hard (printed) copy in English Language as well as in
electronic storage form (disc pen drive etc.).

The Installer shall supply the following documentation also:

System description with working principles.

System single line diagram.

Solar PV array lay-out.

Routing diagram of cables and wires.

Data sheets and user manuals of the solar PV panels and the solar grid-tie inverter.

wWim o< ™ Q

Name, address, mobile number and email address of the service center to be contacted in case
of failure or complaint (To be updated instantly in case of any change).

Warranty cards.

[~ 1=]

Maintenance Register.

41 of 1Page
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