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| .PHOTOVOLTAIC SYSTEM (As per specifications and B.O.Q.) :

Supply, transport, install and connect complete high—end hybrid solar photovoltaic
system with batteries including all specified (BOQ & drawings) equipment, but not
limited to items specified. Regulatory compliance: IEC 61724; IEC 61727; IEC
61730; IEC 61829; IEC 61345; IEC 61215; UL Standard 1741.

The Photovoltaic System Design is for tender purposes, the contractor shall verify

the conformity of the design and present shop drawings for approval.

I-1-System 1: Port of Tripoli — zone 1 — Entrance check point

I-1-A Supply and install photovoltaic panels 550Wp as indicated in the specs,
Austa, longi, Philadelphia or other equal and approved

Caen Dl <3 Lo g 4l leaalsall ) Taliies) dscsads 2la 2 sl CaS5ig 2y58 (g Bangll (el adaty

DU 028 3 5l Jlend) e o Lo lgle 3alsall Alanall Gaun s el bl Jgoa

gl ey Japadl) Cudigall (e agide dowsedl) U 1l S diphy OIS daag mhasa ac] -
CSH U8 ade Capdall Gaigall Bablgas el lye 3 g5l

Cadill ag) a3k Lo JS5 (5350 a pann () uighlill selsil) aa davedl) AU 1ol uSiig g -
Jggeaall utigall (e e gt e Aalgall 31 g odel <5 Lo g ddll cilecalgall ) Talii)

I-1-B Supply solar panels 550Wp same brand as spare part on site

il Sl Joan Gaen il 8 S5 Lo g 4] laealpal) ) o anysill (e Bangll o pday
A oda 3 8ol e e o e

gl Gutigall o st o Zalsall 31 aay 2l licalpall oon docsed Bl gl 55 —

NS e asite yemmes byl fipe b Alggad Zgadl ) leadds el Jpia 8 €3l Cng
e ranall o Capdall (anigal) dablgay 1)kl
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I-1-C Supply and install Aluminum anodized structure, thickness 2mm, aluminum
rails 41x41mm, railed mount profile as specified.

Slel <3 L g 40l laalsall ) Talid Aluminum anodized sliaall (aS5is ays o adaly
AU o3 8 5lell Hlead) et o ey, lgle 38lsall Aayall Camg (385all Lol Jgn s
aand pe lghea o il il 5385 adle a5 ahally Calally (385 slaiall s )y (g S —

(o9 Ceedigall e 3 Jase Jojase udiga (10 agide Aluminum anodized sliwdl S5 )Ka
Pl U8 sl e Capial) Gavigal) ilgas ouliyl By b Al ghal) dgal

SV ol cudilly Sl AU ey seSY) kS ae Aluminum anodized slaal caS5ig a5~
340y lelea Lo il 5,58 Ay Lty 30 el Jsin ey odlel LS5 L Ly 2l clialsal
(Aesianal) sl Gyegi Loy Legle dilsal

I-1-D Supply and install Tie—grid inverter 40kw as specified, Brand Huawei,

GoodWe or other equal and approved.

s el S8 Lo g 4l cilealsad) ) Talif Tie—grid inverter 40kw i g O pdaly
AU oda b 53l e camn of e lgle Golsall AasAll im0yl el Jpan

Jggeall (udigall (e agisae Tie—grid inverter 40kw cuii 44y S S 23y mdae dlae] —
caSHl U8 e Capiall Guigall Aablgas (el lhe A Alghuall dgall (hag

Jsia caeng odel < L g 4sdll Cilaalsall ) Il Tie—grid inverter 40kw S g —

(4 diphy SHAY) duegs o dadlsal) 331 e Ll

I-1-E Supply and install fuel save controller Deif or other equal and approved

el all 4 < L g ) claalsd) ) Tali Fuel save controller (aSsis aysi oy adaly
A o2 5l el e o e lle Gilsal) sl g Gl Sl Jgan qauny

edigall dadlgag agida QUS Ciagar Joguuall (uaigall (0 Fuel save controller J) e 4 gal) sl -
LS U e Cayad)
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Cueng el S0 L Sy sl laalsall ) laliis) Fuel save controller asis uSjis Qg —
(4e i Ao Lablgal) 321 2ay) el Jgan

I-1-F Supply and install cables, MC4 connectors, fuses, cable trays, rigid PVC
conduits, and all needed accessories as mentioned in the single line diagram and as
per international standards— European Brand; Distance between solar modules and
inverter room is around 25m, and Distance between inverter room and electrical

room is around 20m.

MC4  UAlS g (Jgpuaal) Gorigall (s dlsall e dilsall 331 2x) DL Sy 2ysh o pdaly
S Talii) Za P @y snSY s cDlagills connectors, fuses, cable trays, rigid PVC conduits
e Glsall Aaall Cuang (3all Claelll Jgan Cany el il 3 S L g dsdll clicalsal)

HADU 028 5l e e o ey

dgal) ey Jggenall Guigall (1o asite CBUISH g (el Rae gh Bk, S ang dasae el —
caSl U8 adde Capiall Guvigall Bablgas (el lye 3 Alghendl

MC4 connectors, fuses, cable trays, rigid PVC conduits J\< & LK iy 2y —
G Sl LU 55K ) geansY) JalS e oBlel a3 Le g Fudl) claaalsall Y] ol
duesi o Aadlsal) 33T an) Lagilen Jaus b sl L)) Cint agai Ak dgal uigall Cilasdss
(Sl Ao DU Hgall 2815 DL

I-1-G Supply and install combiner box including but not limited to breakers,
contactors, surge arrestors, fuses, busbar, and all needed accessories as mentioned
in the single line diagram and as per international standards—Brand Schneider, Dehn

or other equal and approved.

combiner box including but not limited to breakers, contactors, <y, gy @u
Lo (g dal) ol gal) ) Talid 2 )y 500SY) JalS o SUMGE arrestors, fuses, busbar
@ Bl Sl e of ey lgsle @8lsall Aanall Gy (385l el Joan canen dlel S

$AaOU) saa

4 Sl aasy



lal Aed A8l aUat (u ig 3 ) 6

oeihh e mllal

2 Mggaall dgall (hag Jggunall Ludigall (10 o550 Combiner box i Gl dasy mlacs lae) —
S U e Cyadl Gasigd) Bilsas eyl (85

combiner box including but not limited to breakers, contactors, surge .<yig 35—
) LSl Jgan Cang el 3 L g 4l cilawalsall ) Talin) arrestors, fuses, busbar
(Alexiced) 2gal) A8lS dae g3 e Aablgall 2]

I-2— System 2: Port of Tripoli—- zone 2 — Administration area

[-2—-A Supply and install photovoltaic panels 550Wp as indicated in the specs,
Austa, longi, Philadelphia or other equal and approved

s el S La g il lenalgal) ) Toliia] Gavads 88l # 15l (a5 )65 (e Bangll b adnly

DU 038 3 5lell Jlend) aam o les,ledde 385l AasAl) s (33yal) el Joon

gl ey Japadl) Cudigall (e agide dowsedl) U 1ol S diphy OIS daag mhasa ac] -
CSH U8 ade Capdall Gaigall Aablgas el lye 3 g5l

Cufill ag3l wlb e ISy (335l aw e (0a) Aighlil selgill ae dusedl) AUl sl 539 2y -
ggeal) Govigall (ha lgie i e Zalgall 3T 2avg Dlel S0 Lo g 2l claealgall ) Tabiiu

I-2-B Supply solar panels 550Wp same brand as spare part on site

el Joan s el aull 35 Lo g Adl) Slaalsall ) ol a5l (g Bangll (o pdady
AU 038 (8 Bl ) s o ey, (385l
Jogeall origall (e lgiegn o ailgad) 32T ey 408 Glaalsall res daad A8l 25l 2y —

NS e asite yemmes byl fipe b Aggad Zgadl ) leadds el Jpia 8 5Saa) Cng
e ranall o Capdall (anigall dablgay 1)kl
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[-2—-C Supply and install Aluminum anodized structure, thickness 2mm, aluminum
rails 41x41mm, ballasted type triangular low profile as specified. No drilling allowed
on roof.

Slel < L g 4l laalsall ) Talid Aluminum anodized slisall (aSiig aysi o adaly
AU o3 8 5lell Hlead) e o ey, lgle 38lsall Aayall Caamg (385all lael Jgn e

a3 e lglaa o ) Gl 5085 LS bl Calally el slind) mlaie duh e Sh -
(o Cpeedigall e & Jase Jghese (edige (10 agise Aluminum anodized slandl Sy ola
Pl U8 sl e Capial) Gavigal) ilgas uliyl lye B Alggal) dgal

cudilly Sl AU VN )seasY) S ae Aluminum anodized sliad) aS5is ays -
loben il 5,58 Ll il 2n) leal Jgin ey el S5 Lo Mg 2l clicalsal L) Tobiia
(Aaicad) Mgl dae i o a)gall 221

[-2-D Supply and install Tie—grid inverter 60kw as specified, Brand Huawei,

GoodWe or other equal and approved.

s el S8 Lo g 4l cilealsad) ) Taliaf Tie—grid inverter 60kw S g el adaly
AU o3 8 Blell Sl aam of oy lede @lsall Aaial) Crmg Gl el Joan

Jogeall (udigall (e agisae Tie—grid inverter 60kw cuiii 44y S e 23y o dlae] —
caSHl U8 e Capiall Guigall Aablgas (el lhe A Alghuall dgall (e

Jss g el <0 Lo g 4l claalgd) L) Talia) Tie—grid inverter 60kw oSy x5 —

(s Al ) Ao o dlsal) 331 an) Ll

I-2—-E Supply and install fuel save controller Deif or other equal and approved

Slel w8 < L )y sl Clealsall ) 1ol Fuel save controller .S Qg e adaly
o3 b slgll Sl gaan of ey lede Gilsall daall Caung Gall Gl Jain o

PG|
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eigall Adlgas agide QUS Ciangar Jggunadl (uaigall (0 Fuel save controller J) Ao 43 sal) Al -
LSl U8 ade iyl

Gy oMol 3 e Ml dsdl) il ) Taliie) Fuel save controller asis cuSsis a5 =
(4ness o Aaloall 28T 2y) Libaalll Jsan

I-2-F Supply and install cables, MC4 connectors, fuses, cable trays, rigid PVC
conduits, and all needed accessories as mentioned in the single line diagram and as
per international standards— European Brand. Distance between solar modules and
inverter room is around 220m, Distance between inverter room and main electrical

board is around 20m.

MC4 connectors, JalS ae (Jgguall onigall (ga dablsall 381 22) OIS CuSiig 255 (o aday
Claalgall ) Talin] ol cilyennsYy cDlagilly fuses, cable trays, rigid PVC conduits
o ey lede B8l dhall Ciay Ghall CLaSH Joan g el all B S L g ddl

DU sda 8 B3lel Hlanl) acans

Sl U8 adde Capiall Guvigall Bablgas (el lye B Alghendl

MC4 connectors, fuses, cable trays, rigid PVC conduits J\< e LK iy 26 -
G S LU )5S0 ) geansY) JalS e oBlel 2l 3 S5 Le M dsdl) laalsall ) ol
Gieg o Alsall 341 ae) Logilen sy Leish ol b))t a5 Bk Fgal (uigd) cilades
(Sl Lo U Mgall 23Sy DL

[-2-G Supply and install combiner box including but not limited to breakers,
contactors, surge arrestors, fuses, busbar, and all needed accessories as mentioned
in the single line diagram and as per international standards—Brand Schneider, Dehn

or other equal and approved.
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combiner box including but not limited to breakers, contactors, uSjig 25 (b adaly
Lo s dudl) Clialgall ) Taliind DU <y geansSY) Jal< -~ surge arrestors, fuses, busbar
b Sl ) e of ey lle Gilgall Aoyl oy 3hal) bl g o el S

$AaOU) saa

& Ugsunall dgall (g Josesall Lurigall (e agide Combiner box i (e dang mlacse dlae] =
C Sl U8 AU gl JalS ey dule el Gotigall ey Gabibla 10

combiner box including but not limited to breakers, contactors, surge —.Syig x5 —
) bl Joan g el < L g 4l cilaalsall ) Tali arrestors, fuses, busbar
(Alexiosall alsall dacgh e Aablsall 3

I-2—H Supply and install of batteries (12v, 9amp) for UPS server — Brand PCE, Sky

Gate or other equal and approved.

SV i AP chswakYl LIS ao (Batteries 12V-9AMP) aiis ansi b o adaly
O e lede salsall Aanall Cuemg 3yl Ll Joan oo Dlel S Lo g dsdll Cileaal sl
DU 038 B 5lell lend) (ana

e laghee o Xy Jiiall Lo P 50k JalS 1 (Batteries 12V-9A)  aSilly aysill el
Glaalgall ) Taliind | eV 230 13) elye€ QIS o dayd dlay (of Jlagiad sl ang 13 Qe (of 25l
0o Alanieaall ciljUadl Zue i e dalsall 320 asg) © 3hsall LSl Joan g adel <3 Lo g dusdl

(Gl anigally Jgsesal) urigall

I-2-1 Test, inspect and repair the existing ups server (Brand Schneider — APC) to

put it in good order.

e 52 asasall UPS server JI (LeY) il 1) caS salefs ol pe prabeaiy dilany pand o aday
o ey nCipdall arigal) Algasy Ll Cleaalsall ) Taliid aDU )y seansSY1 JalS i ga B3]
AU a3 8 5l Sl pana
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Balely a1 a3l 13 AU il puans¥) JalS (el e asSil k) e il Alaal) ¢ pandll Jlacl JalS
S Taliiad L ) a3 1)) dakad (o) Jlagad sl aag 1)) Jhe 6 ZOla) pe dlee e Sl Jraal
Jgpasally iyl anigall (pe Ailgal) 32Y JleeY) b g Dlel 3 Lo g £l cileaalsall

I-3- System 3: Port of Tripoli—- zone 3 — Sea Side

I-3-A Supply and install photovoltaic panels 550Wp as indicated in the specs,

Austa, longi, Philadelphia or other equal and approved

Caen el <0 Lo g Ll laaalsall ) 1ol Asseds 28l sl (a9 0063 (g Bangll (i gy
DU 03 5lell Jlend) e o ey, lgade (389l AdasAl) Crung (3yal) el Jgan

deall oy Jagesall Gudigall (o agite dpsadll A8 #Ioll aS5 daphay (e 23ay mhase Slael -
caSHl U8 e Capdall Cavigall dablgay (alhla e 3 Alggu

Cadill ag ) a3k Lo S5 (3350 aw Gann () duighlll sclsill aa davedl) 8N 1o CuSHig 2 -
Jggeaall utigall (e e gt e Aalgall 3T sy odled <5 Lo g ddll cilecalgall ) Talii)

I-3-B Supply solar panels 550Wp same brand as spare part on site

el Slael) Joan Caen 2l 8 3 Lo g £l lacalsall ) Talii 2ygill (e sangll (b bty
AU o3 5ol Sleudy) et o e

Jaaall origall (e lgiess o Aailgd) 23] ey Ll Clialsall s dpwed A8l A5l 2yg -
U 0 st anas Galibla e & gl dgall U lgaidatiy cilaasl) Joan (35Sl Coung

[-3—-C Supply and install Aluminum anodized structure, thickness 2mm, aluminum
rails 41x41mm, ballasted type triangular low profile as specified. No drilling allowed

on the roof.

9 Sl aasy
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Slel < L g 4l Slaalsall ) Talid Aluminum anodized sliaal (aSiig a5 o adaly
DU 038 B slll el et o e Ll 3ilsall Aanal) Caung Ghall ilaesll Joan o

a3 pe lgea o il Gl 5385 LS ahally Calally Ghal) slanl mlacse Ay (e aSHI -
(o Cedigall A& A Jass Johuse (wdige (10 agise Aluminum anodized sland) Sy ola
caSl 8 clatied) o Capdall Guigall dablgag il 1y 8 Agsuall dgall

il Sl AU VN )swasY) LS ae Aluminum anodized slisdl aS5is )5 -
leben el 8)38 Aadyas Ly 2n) Sl Joan Ganeng Dlel 588 Lo s 4dl) Sleaalgall ) Toli
(Aaiced) Mgl dae i o a)gall 221

[-3-D Supply and install Tie—grid inverter 60kw as specified, Brand Huawei,

GoodWe or other equal and approved.

G el K3 L g Adll claalgall ) Talinn) Tie-grid inverter 60kw  caS5is aygi (ha adaly
AU 028 5l Hlen) e o ey lale @8pal) AasAl) sy (38yal) el Jgan

Jogeall (udigall (e agisae Tie—grid inverter 60kw cuiii 44y uSHi S 23y mlae dlae] —
caSHl U8 e Capiall Guigall Aablgas (el lhe A Alghuall dgall (hag

Jsia caeng odel < L g 4sdll cilaalsall ) Ialiin) Tie—grid inverter 60kw S Ry

(4 dinhay SHAY) duegs o dadlsal) 331 e Ll

I-3—-E Supply and install fuel save controller Deif or other equal and approved

el aull 5 <5 L g 2l leaalsdl) ) 1ol Fuel save controller caSjis anysi o ada’y
o3 b slell Sl aan of ey lede Gilsall daall Caung Gall Gl Jatn o

PG|

edigall dalgag agida QUS Ciagar Jogunall (uaigall (0 Fuel save controller J) Ao 42 gal) al -
LS U e Cayad)
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Cng el €3 L g il claalsall ) 1alin) Fuel save controller jasis cuSsig Qg —
(Gl (etigall (0 A g8 o dalsall 38T 2a) LS Jgan

I-3—F Supply and install hybrid inverter SkW as specified. Brand Growatt, Felicity or

other equal and approved.

e el 3 L Sy sl Slaalsall ) \aliw hybrid inverter Skw .S i 2yg O adaly
AU 238 8 Blell Sl aam of ey lede @lsall Aai Al s Gl el Joan

Jggesall udigall (1 agida hybrid inverter Skw JI cudi 44y €Ki lSe 20ay mhae dlae) —
caSHl U8 e Capiall Guigall ablgay (el lhe 3 lgsuall dgall (hag

g Sl aull 3 <5 L g 4l claalgall ) Taliia hybrid inverter Skw caSyig a6 —
(4385 dihay Jastoaall SHEY) duegs o dalsal) 331 a) el Jgon

I-3-G Supply and install lithium—ion batteries 200AH, 48V equivalent to Blue

Carbon, Felicity solar, Sako or other equal and approved.

Slel < L g 4l Glaalga) ) 1ol lithium—ion batteries 200AH S5y a1y (pa adaly

S gamn o e, cipdall (avigall o Ll Gilsall Aaall Caueny 3al) Sl Jgan Gauny
AU o8 8 5l

edigall (e agida Lithium—ion batteries 200AH  J) cuis 4S9 S lSa 23y mlaisa dlae) =

CSHl i e Capdall Gvigal) dlgay Galibla e A Aggusall dgal) Gag Jagesall

Gung odel 3 Le (g dsdl) cilialsall ) Toti lithium—ion batteries 200AH cuS5is 3158 -
(Capdiall Gudigall (o Alexicadl) doe il e dalgall 33 2n) L liasl) Jan

11 Sl aasy
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I-3—-H Supply and install cables, MC4 connectors, fuses, cable trays, rigid PVC
conduits, and all needed accessories as mentioned in the single line diagram and as
per international standards— European Brand. Distance between solar modules and
inverter room is around 70m; Distance between inverter room and electrical room is

around 15m.

MC4 connectors, JalS ae (Jgguall onigall (ga dablsall 380 20)) COLSI uSiig 25 (o aday
Glaalgall ) Talin] L) cyswasYs cDlagilly fuses, cable trays, rigid PVC conduits
O ey e Gilsal) Al iy el ClaSll Jaan oy el 8 S Ly 2l

DU 038 3 5lsll len) (yaua

Agall ey Jggueall (udigall (e agite COLIKH aSig el dae 58,408, ()80 20 rlanes Slae) —
(Sl U ade il Gerigall ailsag (aliyh Gy 3 Alggeall

MC4 connectors, fuses, cable trays, rigid PVC conduits JalS aa <L (g 248 =
Croen S LU )5S0 ) gennsY) JalS e oBlel 2l 3 S5 Le M dsdl) cilaalsall ) ol
ducgi o Aalpall 327 aa) Lagilen Jas Ldsh sl L)) st g Al dgal petigal) Ciledes
(Sl Lo DU Mgall 231S5 DL

I-3-1 Supply and install combiner box including but not limited to breakers,

contactors, surge arrestors, fuses, busbar, and all needed accessories as mentioned

in the single line diagram and as per international standards—Brand Schneider, Dehn
or other equal and approved.

combiner box including but not limited to breakers, contactors, uSjig 26 b adaly

Lo Al dadl) Slaalsall ) ol LU il suansY) JalS -« surge arrestors, fuses, busbar

@ Bl Sl e of ey lgsle @8lsall Aanall sy (385l el Joan canen dlel S

14U sda

& Ugsunall dgall (g Josusall Lurigall (e agise Combiner box i GlSe daag mlaces dlae] =

caSHl U e Capdall aigal) Algas Galika B e

combiner box including but not limited to breakers, contactors, surge —.<yig u)g5 -

V) ENGAEVIN| g PP EWER) Sl < L Sl Al Slaalsall ) lalii) arrestors, fuses, busbar

(Coydal) odigal) (o Alanioaall Slgall dacgh o dablsall 3
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Il .EARTHING & LIGHTNING SYSTEM (As per specifications and B.0.Q.):

Supply, install and connect earthing systems including earth rods, 2.4m long and 2
cm diameter, (Similar to Copper weld or Furse) to provide low connecting earth
resistance (<5 Ohms), earth stranded bare copper conductor for earthing network
(as specified), earth pits, connectors, clamps, test links, earth bar, excavation and
backfilling as mentioned on drawings. The earthing system has to be installed for a

perfect operation and to the satisfaction of the engineers— European brand.

[I-1 Supply and installation of earthing network for the electrical system in system 1.

claalsall ) ol L) @gunsl) paan e JalS Gl plas andy iy a5 o pdals
BlsY Ll e of ey bl Guigal) G gl Blsall Aasal) avng BSlel S5 Lo g Gl
1D ola <

oo psiiae allail) 138 duegig Earth pits 4 La anlill Jel€l) alaill (S5 ol€a aany zdacse dlac) =
Pl U8 e Capdall adigall Aablgas Gabie tiye (3 Algseall dgall Gas Jausall Guigal

L) Gulaal) iy Jlghaly cihlinlly Cilypncs¥) JalS g dalS sl aldas (andy CaSiig 251 —
Nsall DS o dalgall 381 20 el Jgoa Ganng Dol <3 L g Ldl) clalgall ) ol ...
(i) udigall (o Alexicedl)

[I-2 Supply and installation of lightning protection system LPS to cover an area of

60m radius for system 1.
GV Tt LU clysesnY1 paen go Gelseall o Jol€ Llea allai Gasdy iy a5 G pdaly
Gt o ey, Capdall Gatigall e lgale s8lsall Aanall s odlel SO L g Al Cilbalgall
D) 038 (8 Blgll e
asite Byglaall 20 SlacYl by Gelsall (o Jal€ll Glead) alas S5 e daay mhacse lac) =
C Sl U e Capdall Gevigall dilgay el e b Algsesall dgall ag Jggesall Gudigall (e
Lo algally OASHg il geuneSY) JalS pa Gelgeall (o JalS dglan Ui (andy CaSig 258 =
Agal) Lol e dalsall 321 22) L liaSll Joan creng el S0 L g ddll ciliealgal) ) 1ol
(il axigall (o dlarioall

13 Sl aasy
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[I-3 Supply and installation of earthing network for the electrical system in system 2.

Glaalgal) ) Tabind LoD lygesnkY) maan ae JalS il alas sy aS5is ayg o adaly
BN e et o Jeg ,Capdall atigall (e lgale 8gall Aanyall Ciemg el <3 Le g Al
23U pda 8

oo psidae allatl) 138 due gy Earth pits 4 La anlill Jal€l) alaill (S5 l€e sany hacse lac) =
Pl U8 e Capdall adigall Aablgas palila the (3 Algseall dgall Gas Jausall Guigal

LU alail) by Jlghals cablinlly cgunsY) JalS e JalS Ganl s asdy Sy 25 -
Mgl B8lS e dasall 321 2 Ll Jpan aumg Sl <0 Lo g dsdl) clacalgal) ) Talin ...

[I-4 Supply and installation of lightning protection system LPS to cover an area of

60m radius for system 2.
VTl TP sk pues go Gelseal) (o JalS Dlea SUai pandy aSiig a5 b adaly
Gt o ey Capdall Gatigall e lgle s8lsall Aanall s el SO L g Al Cilbalsall
DU 028 G 5lsll e
asite Bsladll L) 5lacYl 33l selsaall (o Jal Lleall pUai (€5 (l€a 20ny ehasse Slae) —
S U8 e Capdall uigall Aablgas (el tye (A Aghuall dgall ey Jagusal) Guigal) (e
LU Hgally OISy il gasnsYT JalS e Gelgual) (o JolS dplan pUas Gandy iy 2y6i =
Mgal) Lol e dalsall 321 22) L liaSll Joan crng el <0 Lo g il cilialgal) ) 1ol
(il urigall (1o dlarioadll

[I-5 Supply and installation of earthing network for the electrical system in system 3.

Glaalsall ) ol LePU yseacSY) paen go alS (i alai pasdy Sy g o aday
B sVl s o Jeg ,Capdall atigall (e lgale 38sall Aanyall Cumg el <3 Le g Al
:daDU) sl ‘._?A
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AP alail) by Jlghaly cillinlly g1 JolS e JalS sl allas andy uS5ig 25 -
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II-6 Supply and installation of lightning protection system LPS to cover an area of
60m radius for system 3.

) Tl LU ygunSY) pian pe Gelpall o JelS Blan Sl andy Sy 2 0 adaly

s o ey il avigall (g ilsal) Alnsall Cuny el € Lo s dsdl clialsal

DU 028 B 5l ey

as5iia Byslaall 451 SLae Yl 35k Gelseall o Lol leal oUsi (aS5 (S 2ny pelansa Slac)

Sl U dile iyl Gusigall A8lpas (bl (e (3 Agendll dgadl (g Jspusall (uigall (10

U Agally DSy ysunns ] oS o Gelseall o JolS dglan plas sy (a5 20y55

Nsall el e dailgall 327 aa) LSl Joan any Slel 585 Lo g £l lanalgal) ) Taliind

(el Lurigall (o dlanicual)

lll . ELECTRIC NETWORK MODIFICATION - Zone 1 (As per specifications and

B.0.Q.):

A- Zone 1 — Entrance check point

[lI-A-1 Supply, install, connect and test a diesel generator of 60 KVA to be
connected to existing generators in system 1, complete with protection and control
devices and panels control cables, sound proofers, silencers, mufflers, supports,
concrete base antivibration system, batteries, battery chargers, conductors, with all
necessary accessories and exhaust systems with insulating materials, necessary link
to earth system, etc. all as specified and to the satisfaction of the Engineers.

Cummins, Volvo, lveco or other equal and approved....

15 Sl aasy



el dsad A8l pUas CaS Jig 2 ) 58

oeihh e mllal

(Adl) Slaalsall s iy dlel S5 L an) 60 KVA  JljeS alge Jiiiiy cuSiig 2y58 o adaly
paliaia] aelsiy Golaldl aclgdy lSlly aslally UKy Jg Sy 2o Clleall sl auas aSi aa
Skl <3 e g ddl) Slowalpal) ) Tl sl ol Juagil) aa eey &) cyseansSYly )l

tADU o3 A syl ) e of e Lo Gilgall dlasal) Cug

AL AL ae Jo Sl alaig el Juas Al pe SlyeSl) Algall a5 (e 23y mhanss slae] —
lje 3 Agganal) dgall (hag Jgsesall Getigall (a pgidia elgeall e Blaally sl alais B3gagall
Sl 8 agle Capdall Gurigall dRdlsey Gl

8sall ddandll Cues (dnle Caydiall urigall dadlge 22) 60 KVA - LS alge Jidiy cuSiig 2yg8 —
ol e elgeally Ganlill e Blead) ol pe 4S5 Dlel 21 3 5ysSal) liaalsall Lle
el il 8 588 Lo s £l lewalsal) ) Taliied LaU) ol sy

[lI-A-2 Modifications on electric power panels to link EDL, generator and solar PV

system in system 1 with all accessories needed such as ATS 100A. (Europ. Brand)

e «wlid existing electrical power panels i)l bl (a5 salely Laailly Glall G adaly
Apaadll GBI - SLyeSl Alsdl = Ll elpgS DA Al jslas Gn aeally suaal) Cllaed)
Jselly Jaaetll LaPU yseacSY) poen a5 288 pe ddll Slaalsall jiby dg el HS5 Lo e
J IS s salely a3l L JS ae ATS 100Amp — European brand Jsdis caSis 26 ae
JassSlly AUl cblaal) glsil gl (a1 i 131) 5aLjs el pe &llad) clllaiall o Circuits
dasAl) uny kel S L g Al clialsall ) ol asand) il sl Ghea gill e LS

D 038 3 5l Jlend) e o ey ,Cipdall Geaiga) (e lgle G5

lellaxias) 2yall Mgall xzans ATS 100AmMp — European brand s e dgadl) dailsal) 3] —
sV JalS pa Lo (38lgall dda Al Cacn O B8l dakail s ag3) (Capdiall Gudigall (1)
el il & <5 L g £l Sleaalgall ) ol Jaall 2o

KL pes masi e 23l ATS 100AMP J) ae alee 208K sany il Ll mlase dae] —
Jems Ayl g el eliygS = (ALyeSl algal) = doads A8l D A8 dadail (10 32525l
Josesal) utigall (o aside elguall (he dleall alaiy Bagasall Aaail) 3L ae Jg sl allaiy ol
caSHl U e Capiall Guigall Aailgas (el lhe A Aghudll dgall (hag
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Glibadll 2o il existing electrical power panels i)l Ll S5 sale)s Jaaatg olé —
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S s ol Balely Jamill Ao CilyseunsY) gen Sy 258 e odlel S Lo Lo G3ilsall
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B- Zone 2 — Administration area

[lI-B—1 Supply, install, connect and test a diesel generator of 120 KVA to be
connected to system 2, complete with protection and control devices and panels
control cables, sound proofers, silencers, mufflers, supports, concrete base
antivibration system, batteries, battery chargers, conductors, with all necessary
accessories and exhaust systems with insulating materials, necessary link to earth
system, etc... all as specified and to the satisfaction of the Engineers. Cummins,

Volvo, lveco or other equal and approved.

() liaalgall 3 g el S5 L qana) 120 KVA JilieS alsa Jiidiiy a5 o gy
paleaia] acliy Golaldl aclgdy Sy aslally LISy Jo Sy oD clbleall il anes S aa
kel <3 Lo g ddl) Slanalgal) ) Tl sl sl Juagil) aa eey 23U yseansYly )l

FaDU oda 8 slsl) D) e of ey leale (38lsall dlanall g

Aalail) AL aa Jo Sl plaig sleSl Juay dins o (el alsal) uSi (1S sany mhasa slae] -
e 8 Aggunall dgall (a5 Jggusall uvigal) (a psita Gelpaall (o dlaally Gl sty 5agasall
(S B ale il Gurigall dadlsey Gl

Aandll s (ade aplial) urigall dElse 2a) 120 KVA - JleS alge Jundiiy usSiig 2y =
JalS e Gelgaally (anlill G dleall aUas ge 4y odlel 2idl (8 8)5S0all ciliaalsally Lo (3ilsal)
el a8 588 Lo g £l lewalgal) ) Taliied L) ol sV

[lI-B-2 Modifications on electric power panels to link EDL, generator and solar PV

system in system 2 with all accessories needed such as ATS 200A. Europ. Brand

e i existing electrical power panels i)l sLall S5 salely Laailly clall G adaly
Agesadll B3l = leSl gl = i olyg€ DN Bl jsleas (o peadly Baaall idasdl)
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e DSy Jo ey AU cllaad) il e sl (La¥) a3 1Y) 5aliys s e Ellad) bbbl
lede 38lsal) Aaal) Camg dlel <3 La )y 2l claalgall () Taliiad saal) il pUail Jyca il
DU 02 Bl Sl e o ey ,cipdall Guvigall (e

o Lellaxind alyall slsall xaans ATS 200Amp European Brand s e diadll Zaifsall 3a] —
Lo P sasnsSY ) JalS ae Ll (38sall Adanyal) Canen EDN A8 Akl pan a3 Cipdiall uigal)
kel ull & <5 L g £l Slaaalgall ) ol ol

L) pres zadass ae w3al) ATS 200AMD JI ae dlee 20a€ 23ay el Ll rhanes Sac) —
Jeay Ayl cpmg ¢l olyeS = Al Algall — ducsad d8la DN 28U dakil (e 835254l
Jgpall Gudigall (1o asida Gelpaall (ho dulaadl alais s3sasall Aadadl) (L ae Jg i€l allais olijgSl)
caSHl U8 e Capiall Guigall Aablgay (el lhe A Algsuall dgall (e

Gldasall e —wliid existing electrical power panels g“_ﬁjj\ bl (S saL;;\j Jhastg la —
ey Al e Bansedl) d8UaD) = SLeSl Asall = Gl 2lyeS DA A8 jalian c paally 5l
Balely il Lo ChseacsY) a9 258 aa Slel S0 Loy Capiiall (adigall (g lgale (38)5all
Jeasil) pa ot ydnil Lo IS5 ATS 200A iy a5 2155 pe L) cilbaalsall 83 Cacen il
Agle Gilgal) Alasall Casng oMol 3 Le (Mg dsdl) sl pall () Toliie sl sl

C- Zone 3 — Sea Side

[I-C—-1 Supply, install, connect and test a diesel generator of 100 KVA to be
connected to system 3, complete with protection and control devices and panels
control cables, sound proofers, silencers, mufflers, supports, concrete base
antivibration system , batteries ,battery chargers, conductors, with all necessary
accessories and exhaust systems with insulating materials, necessary link to earth
system,etc ...all as specified and to the satisfaction of the Engineers . Cummins,

Volvo, lveco or other equal and approved.

(3l Slaalsall iy by el S5 Lo ) 100 KVA JlyeS e diindiy a5y 2y 0 oy
paliaia] acliy Gelaldl aclgdy Sy aslally LSy Jg Sy 2o clbleall gyl anes S aa
Skl <3 Lo g ddl) Slaalgal) ) Tl il sl Juasil) aa eey &) yseansSYly )l

DU o2 G Bl D) s of ey Lo Gilsal) Aanall s
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Lol 3L e Jg Sl alaig slpeSl Jeag Al o SloeSl) alsal) S lSa a3ng pehansa alae) -
a8 Algganadl dgall (g Jgganal) (adigall (o pgita Gelgeall (1o dulaally Galill oty s3gnsall
Al J8 e il Gavigall dBlgay ulihla

Ayl G (adde Capdall (urigall dadlge 22) 100 KVA - LS Alga Juindiiy g 2y50 =
JalS e Gelyaally (anlill e Blesll alas e 4y odlel 2l 8 8)5S3all ciliaalsally Lgle G3ilsal)
el a8 588 L g &l clawalgal) ) ol L) ol puscSY]

[I-C-2 Supply, install and connect EDL network with new 100KVA generator and
solar ON grid system with all accessories needed such ATS 200A-European Brand,
torsade cable size 35mm?2, distance is around 320m from electrical room to link the

three buidlings: dsaall e 943l e g 4l 3ylall e .

EDL network with new 100KVA generator and solar ON = (Jadiy caSp 68 (ad adaly
uaall cbdasdll ae aulind grid system with all accessories needed such ATS 200A
el 3 L G Lol B8l = ALyeSl algal) = liad oligS DY Bl jabas Gm aeally
ATS Ul led Lo Jorially Jaaill o DU CilypuaniSY) paes uSiig 2y55 an duidl) Clbaalall 83 g
JI IS s salely Torsade 2.l 35 <LK s L o3k W JS 2e 200Amp— European brand
JassSlly AUl cblaal) gl e gl (a1 i 131) 52L3s el ae &llad) clllaiall e Circuits
dasAl) Cuny kel S L g Al clialsall ) Taliin asand) il sl Ghagill e U

D 038 (3 5l Jlend) e o ey ,Cipdall Geaigd) (e lgle Gils)

badill Lgllaning] 2hyall Mgall arang ATS 200Amp Eurpean brand v)s e duadl) 438 g4l A -
g€ JalS e lgle (38lgall dlas Al Caon O A8l dakil pan a9l Capiiall Gudigall (g
el a8 < L g Al claalgall ) Tabia) Juedall 20

Jshll) 35mm2 Cable Torsade a)sis dues e Capdall enigall (e dadadl) dailgal) 22§~
Ay Al G Juanill Lgllasins) ahyall il pusci€Vlg dsall poan pa 4uSig kel il 8 (LsSaall asyill
Agdl) claalsall ) Talials Copdall Gl e Gl Lgde 381541

&= 21l ATS 200Amp European brand Ji as alee 465 a3ny  cthll gLl mlacis dlac] —
g (Ol eliygS = (LSl Agal) = daads Al DN A8 dalai] (e Bagasall ML) paan iias
O psita Gelyaall (e dlanll aUaig sagagall dalail) Bl aa Jo Sl allatg sl Jaay di)ha
caSHl U e Capdall Cuigally Gubila (850 (8 Algseall dgall (g Jghusall Guvigall
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EDL network with new 100KVA generator and solar ON grid  Juisy (oS5, 060 =

O aaally suaall cilblasal) ae il system with all accessories needed such ATS 200A
8 g el 0 Lo s L dcsadl] d8LI) = Lyl algall = Gl oLy s ED A8 jalias
ATS 200AMp JI L Loy Jorilly Juamill o) sV man g 2055 pe L)) ilaalsall
e Al Skl s Circuits JI S aajgi salefy Torsade 2ale 35 <DL (e aih Lo S pe
ol AUl Jeagill e LISy g 5isSls Ao D) clibaall elsil e gl a1 a3 13] Bal3s Jaaes
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IV . CIVIL WORKS FOR ALL PROJECT (As per specifications and B.O.Q.):

IV-1 Construct and build a new room between the two existing room as stated in
drawing, with dimensions 2.5mx2.2m and 2.8 m height. Room door to be with grills

and a louvered window (size 0.8mx0.8m) for natural ventilation. (For system 3)

Uil Ta g 28 o glaiall (yiasmgall (a0l G Baan elyeS Ape oLii) Jlacl (o Bangll (el adaly
Jadug,naall adsall & dandill 0oyl adl Lo IS ae Cipdiall Ganigall caladaty dsdll Culdal gally 438 yall
.MM\ ‘:g J_)\JS\ ‘)Mﬂ
Sy e 2l Tl U8 Lgale 88815l 2l Coplial) Gutigall (o iglhadl) s nall dayd a3
LGyl Gevigal) laddaty (3 al) didll Cilial sallg dag yl)
C_Di & (l.g_m.«a UA) 3.__:.«4)15 ?“40*?“50 CL\:\J uag @ & 5.5‘5;‘5,«3\ Al z\:lmji)_” canln P
) Lihall Wiy (%1 e o Y yealiall puen 8 s duwd aa) A1 LY e saecd
(Mpa 32 zlus skl ) - Capdiall (onigall Claglety 4 yal) 2l ilaalsally lgale 4 gal)
a5 g s 25 ASlassy ad0 e Joo Y gl QLY o ophly S ae i) i Jleel >
Cladety Ayl Al Clocalpdlly lode dalodd) wny U LAl Gy alie ddead Jalall 5 5k
b yall Adl) il gally lgale Aalgall wiy Al DAY G anl 5 ASlew Glid uSiig an Jlael >
lede dalsall 2 A LAY s anll5 e B Y ASlew dalas Adals ) Jlel >
cCipaa) (eigal) lalaty 458 yall 4l Cilia) gall
LAY s sy g lay ae Liggall 80cm x 80cm louvered asuidl dllus aS5ig anis Jlecl >
ccapiall uvigall ciladets 43yl dll Clialsally lgale ablgall S5y )
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5 bl — mledl — bl — bl — LU clleally chsiinadll g ol SLyS LG
i) sl gally uvigal) Ciladad s (L) ClypanniSY) JalSs 5 Gl clysiSang il

JEa Jas o Jod) asdl) cilialsally lade 38sall Aasall s dnall JlaeY) aSiig s >
e ol Aaca )3 Juanil] AU gV lS pe gl g )55 ¢ uan) Y

i) Gudigall ilalaty 4l Cilaalsally lade 3lsal) ddanall Crea LoD Glad Jleel >

comigal) Cilgangis Adl) lialyal) G Sy il ) Y sl lae diasi >

Gyl Cutigal) Calaalet v 48l sailad) Jlae1 @88 >

é):mi J‘}!}J ...................................................................................................................... Lz
:alaadla
L ot zylly dbal) acdsal dal bl Zlapal) Jleed dafilly 2aDU) oda 3 53)lsl) lacl Luilly *

e
clalsall Grn Gl il sl paciall ey as (32MPa) Gshls Jlasia) - *
e Liad sl iy a0 JS il ale 12 aas ae 48l ad0 * 450 zlud -
il Gavigal) Ciladas
Mia may Cpda) Getigall ol Gun g Gl ae ael5 e B Y A8 Gl ASlew -
dasll e il 220 JS aalasyl ale 12
Ngilaceg algall Jals Jld doyg peall oliall (cpuali —
-Oshalll dayny Jleel -
b Lo JS me laialpal) ann) Jane o Galle cpg e aclyil o mbeal) s g s =
A8 yal) TS AN Conen Ba3aal) 4Ll 8 driingy JUaEY) pnes el (535 (S5l
LJGEY) Ciagy (enigall) Ciladetl) Casng 89 puall Croen AZaldll Hgall dila) —
Ay peall Alalall wll s + g yuial) algal) IS s —
gl Cile 8 Lkl Salall (shalll cliss S e Jpemalls Lags gall Gevigall =

IV-2 Electrical road crossing (3 PVC pipes 3") for future use.

Gl Jhlid EBl ge Blue) () it dilesl) Glusall ahlie u€i e all e ol adady
O ey i) aaidlly ddl) laalsall I 1ol Za D) @)oYy dsall lS at ga (3 ki
CuSHis 25, skl oS mag lelang ) duged ga iall dAaD s2a A Byl Sl (auam
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V_. GENERAL ITEMS IN CONNECTION WITH SYSTEM (As per specifications

and B.0.Q.):

V-1 Test and inspect existing three generators 275kva — 135kva and 100kva,
maintain these generatos to work in good conditions and high efficiency and replace
damaged parts if needed. Check fuel, air and oil filter, joints, protection and control
devices and control panels, cables, sound proofers, silencers, mufflers, supports,
concrete base antivibration system, batteries, battery chargers, conductors, With all
necessary accessories and necessary link to earth system, Move the Generators to
specified locations as directed by the Engineers if needed, etc .... All as specified

and to the satisfaction of the engineers. (Genuine parts)

three generators b))l lij & Bagagall Adlel lalgall lod)y jasd dulee o adad
Jad 2ay Bliee Allay Lesdl) 3 againgy leglindiy Legitlia aa ,275kva — 135kva and 100kva
eslal) LI, Jg sl clilsall e ST g 5lally elsells sl D uas, eV a3 13) Al adadl)
oAl Al Juagill ae ail Lo IS5 AU Clygans) 7l (aliaial aclgd an skl aclsd |, SIS
e somigall Gladen sy gl 3ol Lanall g 3ol S5 Lo Iy ) laalsal) ) ol

AU o3 b 5lsl) Sl aam of Aoy odlel will S5 Lo o Lgbiais ddla)

e Leadals (1S 2any lacse ey T Galibla e (3 aasasall AN 250 5e< gl Aigles —
fadl U8 dabsall arle Capdial) (penigall Adilgas bl ol Jlagu dalay ) ZaU abadll poes SO
Alall Jlee b

bl s ey Blies Allay Zaddll 8 agaiag) Gusasall A 4805 sl iy Ala —
2elgdy il aalally LISy Jg iSlly cililsall (o B, caglally slselly cupll Dl daas , Aallal
o) Taliad Gl alal dea il ae a3l e IS5 2aBU) cljguan€¥ly ) Galeaiial 20058 i (yohaldl
Jis ) Al padigall Ciladed g Lede Gilgall Aayall Cng dlel S5 Lo g 4l liaalsal
AP a1 JalS ae (utigall ilapled Caen Lagllasiad oSLel ) agaial) ile e cilalsdl)
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V-2 Supply, install and connect wall type split air conditioner 12000BTU with
inverter for technical rooms (for zone 1 and 3) with proper copper pipes and all

needed. Trane, Gree, Mitsubishi or other equal and approved.

(for zone 1 and 3) &luall s3xl 12000 BTU with inverter ayas caSe caSiig g8 (el aday
o D €5 Lelsha (IS Lago AU lail) Cadlily oyl siimally LIS JalS el o
e Gilgal) Al all Cang el S Lo Ly il Cilbaslall ) ol ANl Jadilly Jsen sl
AU oda & 5alsll Jlewd) aam of ey

e dbuall e 3 12000 BTU with inverter waall CaSall (aSi o€ (py mdasse dlae] =
iS5 gl S Logn AU uladl iy Copgally giimsally lbiilly S LlS maungs
ondigall (e dagita lgale 3ilpall Aaal) Cang oDlel S5 L My sl clialall ) Taliia 2a3D0
Sl U Lo il Gesigall A8lpas (bl (e b Alsgesall dgadl oy Jsesal

Capal (due s Ao Ll Zailsall 331 22)) 12000 BTU with inverter saall Casall (aS5ig )6 —
lyseansSY g Lelsh OIS Laga o DU (palail) Canlily Capgally giimnally DI JalS s e dilucall
sl Al Camg el 4S5 Loy dusdll Ciliaslpall ) Toliia AUy Jsaally Jpumsill ga 2a
e

V-3 Provide a complete training for the operators (at least 5 peoples) in operation

and maintenance of the project.

etigall g ABlpally ol apiall Uil Aikecally il Bl e (358 s el Jay gy
tdads o egoabibl B)e (8 51215 iyl

) ) Jla Gzl dias diph e Gl s -
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V-4 Supply and installation of portable dry powder fire extinguisher on roof (12kg)
near panels and in inverter room (4kg), an automatic dry powder fire extinguisher
(6kg) with standalone smoke detector with alarm & standalone hydrogen fluoride

sensor with alarm in inverter room for system 1.
FuS g dygh el adaly
oetigall el Caen gy Janall e G e 3812 1) uls dlitia 835 (3a dlida
rpdiall Gudigall Ciladds’ o \giaing ) A2 43S 4 Alatie 5350 G Ll ,Caydiall
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V-5 Supply and installation of portable dry powder fire extinguisher on roof (12kg)
near panels and in inverter room (4kg), an automatic dry powder fire extinguisher
(6kg) with standalone smoke detector with alarm & standalone hydrogen fluoride

sensor with alarm in inverter room for system 2.
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V-6 Supply and installation of portable dry powder fire extinguisher on roof (12kg)
near panels and in inverter room (4kg), an automatic dry powder fire extinguisher
(6kg) with standalone smoke detector with alarm & standalone hydrogen fluoride

sensor with alarm in inverter room for system 3.
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V-7 Supply and install automatic system to clean panels on pitched roof for zone 1:
A waterless solar panel cleaning robot that sweeps, blows and vacuums dust and
dirty.
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V-8 Supply and install automatic system to clean panels on flat roof for zone 2 & 3,
one unit for each panel row, dry system, rails for motor guiding, 0.5 Hp, high quality:
Walking with frame panel rail, running multiple times under the control of switch and

remote controller, aim at fully cleaning for photovoltaic panel surface.
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