INTERS[L]S

Bill of Quantities For Qahft Al-Dageny Well Solar System

. - . Rate |Amount

Item Description Description Unit y (USD) (USD)
Supply, installation, operation, and testing of an integrated pump unit and all that is necessary for the Yaa 0o O Jstaall s ol 30 mall el (5 )5y sp Le IS5 ALalSia fruza By Hlid) 5 Jainliiy S Jig 2 ) 55
success of pumping to the tank and for the contractor to study well the accompanying technical aoble S el dady iiall 83 s o lalgad g il SIS (38 ) 5 4l J shaadl eda s Aaliad) 4l sl gall
specifications, fill technical tables, and attach catalogues and certificates that proves the quality of the 1Y) e OS¢ o pall (uaigall Cilaglali g 488 pall Adll Ciliial gall (335 2ul) JLSY
product. The price includes all that is necessary to complete the item, according to the attached technical

A1 |specifications and the instructions of the supervising engineer, consisting of the following:

A2 |PV Modules Agi gadn g g1l Claa gl)
Supply, installation, and commissioning of high quality Monocrystalline PV Solar Modules (Pre-approved: 33 sl (lase 5aaina) 53 5al) Adle &y 5Ll Aokl A s 5D Apnsadl A8 sy Jiindiy S iy 35
Flash test certificate is required for at least 3 panel samples). PV Models should meet the required U e W50 saaindl ¢ Ay shlaall sl sally i s 3¢S 3Ll 5 Of ang (Y e e GBI (535 lsa)
specifications, internationally certified by TUV Rheinland to IEC 61215, 61730, 61701, and UL 1703, ISO, & UV 5BS 51SO 5 UL 1703 561701 561730 5 IEC 61215 siad &, TUV Rheinland
BS and UV standards with required certificates. A llaall cilalgll
Nominal Module Efficiency > 16% 716 <Agau¥ saa 5l 3L
Nominal power output 90% for 10 years, 80% for 25 years. ¢ 4iu 25 324 780 ¢ @l i 10 321 790 (oans) Al 5
Product warranty shall be at least 10 years. LY e i 10 @il e oS ol s LS
Anti-reflective class with self cleaning layer. LS Cadail) Ak e S Baliaall diglal)

MC4 Solar Connectors Lpusalll MC4 Ola 50
Terminals polarity must be clearly marked with + & - for corresponding connections AL S ill - & 4 Ay i ALl Cildanall Ak Gaaai any
Capacity Required not less than 30 Kw Ll LS 30¢ e J Y A slhaall 5 a8l

A3 |Submersible Motor Pump oudalid)
Supply, installation, and commissioning of motor pump set should be of European made or equivalent (Pre- OF i (Bse 53aina) Lehabas Le 5f inall g o @ panall A Ao sene Jubliig a8 S5 )8 058 Of o
approved). The motor pump set should be compatible with the solar PVs, starting compatible with AC, VFD 5 MPPT 5 AC i 00 163 ¢ G sum 5 56 sl 21 5191 ae 4381 530 & jaal) Cldiin e gana (555
MPPT and VFD operation. Product warranty should be at least 2 years. Description as follows, ¢ A il e Caa g JBY) e oyt i) plaa 058 o g
Submersible Pump, multistage type, having standard 1ISO-9906 Specification, Pump efficiency > 70% at AL die 770 <Adaad) 36US ¢ Ll 1ISO-9906 il gas ¢ Jal jal daxia g il (0 ¢ Akl Aiina
design point, high quality the pump bowl (shaft, impeller, casing, pump delivery and housing, coupling, wear | « JStll dals « o) BY) ¢ G 5 Al Jaa i ¢ R ¢ oSl ¢ 2 ganll) Ba5al) e daiadll sle 5 ¢ aranaill
ring, no-return valve, strainer, etc.) made entirely from steel DIN 1.4401/AISI316. .DIN 1.4401 / AISI316 Y sill (e JalSIL de gian (& ¢ sliadl ¢ g 5o 0l 2o alaa
For the following requirements: Q= 5L/S, H=190m Q=5L/8<H=190m & cillidll ooy
Submersible Motor (shaft end) high temp. (HT) with stainless steel (AIS| 304) motor body, stainless steel 3sac ¢ (AISI 304) ixall o gl 3Y il (ya & jaae JSes (HT) LAl 50 a da o (2 5eall Algd) ubale & jaa
splined (AISI 316 or superior) motor shaft, SS motor upper & lower, rewindable, winding PE2/PA max. temp. | PE2/PA « Glll sdeyY Ji ¢ tivs s5le SS & e ¢ (Gsiia 5l AISI 316) facall o slial) 3 ill o &l e
50 C. water filled motors, starting DOL, voltage 380/415V, 50Hz, 3ph, motor speed > 2850 RPM, 1P68, ¢« 5% 415V « 50 / 380 3¢l ¢ DOL Jsudiill e ¢ 4530 a3 50 elally 56 shaa S jan S ga  oaadl 258
efficiency 2 82%, cos @ 2 0.84, (NBR) rubber parts, mechanical seal sic/sic, according to DIN 24960, NEMA | ¢!ai cos @ = 0.84. (NBR) ¢ 782 < -l ¢ [P68 ¢ 4adll i3 50 2850 <l jadl) de o ¢ Clelu 3
mounting dimensions. L S 53 el « DIN 24960 4 Gy ¢ 138 /138 SlSa o jusd wibe ¢ Llallas

A4 |Controller/ Inverter
Supply, install, and commissioning of Pumping Controller System Power not less than 36 Kw. Comply with | < IEC 80529 « UL 508C g il 5t .l 548 36 (e J&i Y 48Uay MPPT aSaill allas Juaniig a yis 2,58
IEC 80529, UL 508C, EN 50178 with a protection grade not less than IP65, including smart inverter device il e o) i 35 ¢ SA G Slea @y i L ¢ IPB5 e J Y Adles 35,5 EN 50178
shall allow hybrid operation with external power source with standby generators 150 kVA isolated from the Agi g i A e Ay Jae el il g GLS 150 kbl Sl e e oA Al jaias e LA
grid, where solar power should be configured as the primary power source; drive a three-phase AC/DC D Jsme ladind g ¢ shall G AC / DC @l jae Adime plai Qi | oulisl) 28Ul jaaeS dpsadl] 28U
motor-pump system, a DC to AC inverter with variable frequency drive (VFD) is used. Convert DC current el aa il Sl ) 21V e aiad) Ll gty o sk (VFD) Jsiie 3355 & jae ge 93 i U5 ) yaisa
from panels to AC for the pump MPPT, Pump Controller, Frequency Drive, Dry Running Sensor, Filter, 228 Sl 2) 5l adal g8 ¢ iyl ¢ alad) Qi) i ¢ 2351 @ e ¢ Adiadll fSaS s « MPPT
Circuit Breakers (2 Strings Min.) Kwh meter system, Surge Protection & Protection System with all other Jlee V1 s cilialal ¢ 5 A1 @l aeaill anan ae baall aldai g jlall 180l (e 4dd gl ¢« Kwh e aldas (o No.
fittings, accessories and required works; Data Logger Storing Information, Display: LCD Screen display with oaliail (LED Wl e ¢ sllae qaa LCD (e il 1ymyadl ¢ i) Jana 0 )35 Claslaa ¢ 4 slladll
Cover and LED status Indication: Power & Efficiency drop vs temperature at variable PF indicator, the fia (0 796 <3S MPPT (Sle Ciuial cany ¢ yuaiall PF i3 i 5 ) jal) da 5 Jilia 3L 5 48U
MPPT inverter should be rated Efficiency > 96%of European made or equivalent (Pre-approved), (Wisnse 2aine) alilay Lo ol a5l

A5 |System Cables AUl esuls




Supply, install, and commissioning of submersible pump electrical cable of sizes in accordance with IEC
60364-5-52 standard/ finely stranded copper conductor copper double insulated sheath material
(EPR/EPDM), core insulation (EPR/EPDM), up to 90 C, current carrying capacity (DIN/VDE 298-4) normal

Clieal a5 yulan pa G 5T A Alaal) 5 luliel Aualill daaall A5l eSS Jiais S f5 3,5
bl U325« (EPR / EPDM) g5 puai Jos s 15 ja 2 5330 Gl 202 53 / |EC 60364-5-52

/ 750V - 0.6 / 450) s3=)l 362l (DIN / VDE 298-4) il Jea3 s, « C 90 s « (EPR / EPDM)
gl 053 ¢ il (558 Y aa e ¢ elall pglia ¢ v a elall (5 st QIS ¢ 5 A ¢ (TKV

voltage (450/750V — 0.6/ 1KV), class 5, water level cable with sensor, water resistant, insulation against M.L | 130
ultra violet, ozone, general and harsh weather conditions, special for drinking water. Standards (IEC 245, IEC 245 < IEC 228 « DIN 7295 « VDE 250 VDE) _staall ¢ oyl ebaay (ald Aldll 5 dalal) 4y 5l
IEC 228, DIN 7295, VDE 250 VDE 282, VDE 293, VDE 295). .(VDE 293 « VDE 295 « 282
Supply, install, and commissioning of all required types & sizes of electrical cables of sizes in accordance IEC 60364-5-52 Junal U & shaall alaa ) il 35 5ol oSS alaals o) 5 gaen Jniy oS s 3,5
with IEC 60364-5-52 standard with all connections between Solar Panels, DC Cable (From array to combine G5t a5 el § sina ) 4 sbanl) (1a) saiusall L QS 5 Ransadll #1511 G a5l an e
box and from combine box to inverter) Generator and Terminal Electrical Boxes. Min 6mm, 3 cores DC, PVC @l 58 ¢ ainn 18155 S0 ¢ a6 (S2Y) sl 2 phall el je Ul Gadbia s algall (Jsaall ) qanill
PVC conduits for cable holding. Flame retardant and low smoke emission Fire, RoHS compliant Maximum | 4 & ¢l sl ROHS g 481 sial) (5 guaill 351 jall da a5 ¢ paidiall Glaall Slasily celll clladie e dasll | g |
temperature to meet is 120 degree C (20,000 Hr) Short Circuit Temperature 280 degree C. Cable cross sl palissl ol o Bliall 35 da 2 280 (beS (ibe 5l a A3 ¢ (Al 20000) 4sie 253 120
sectional area must be designed to maintain minimum voltage drop less than 1% Copper Earth Cables with Ay sthall clialdl gaas o i) L Y1 UL (40 71 g S
all required accessories.
A6 |PV Combiner Box 1l @il (3 gaia
The PV combiner box should be used to combine the multiple DC/AC input to one output, and it shall comply & G5t ol s 2y g 3330054 DO/ AC S0 g g 61 t““i: i;ju:.ﬁ::;
with the following specifications as minimum. Enclosure materials: Coated metal with lockable front door, e Y e Sl 5 \_':" o ;un |
and with a Protection grade not less than IP65. P65 ce Ju i M . %ﬂj RIS e e um CL e
. L . . . . LOublial cplase ) AlaYl Judladl ae Jlea) 1JaaY) 5l s
Number of input circuit: Total number of strings in addition to 2 spare inputs. R L . e
All strings must be double- protected - AL . x] G’_:‘A _Mﬁt&mf"ﬁ:’& uj ::'
(String side DC protection and inverter-side DC protection). DC fused for each string , DC MCB for each dsae s JIDC MCB « IS 2o DC (oSl il 02 DC Ao = D?VIA;'PT) No. 1
MPPT input inverter side. ol Ll ¢ Al s i y 4 y A L
DC fuse rating for each string:1000V, 15 A. Built in surge protection device; Anti-backflow diodes. lanl) DA ¢ asell Sl 85 0n Blen Sl el 15 ¢ 202 1000 Abudes S skl L) I3 Jw
- mSall il
Overvoltage protection. S5 ed ,én e idaall
Operational Environment Temperature: -30 °C ~+70 °C; P i e s ) o A 1o
Product warranty shall be at least 2 years. Aok r 704 e AH,J ,:.30 M RO
Y e i el glaa 5% O o
A7 | Grounding System o i) s
All equipment, solar panels, inverter, structures, cables, must grounded accorded to HEBCO regulations. (HEBCO &kl sk U5 JSlugl) s J small 5 Gansadill #1591 5 lanall poan i 5 cany
Proper lightning protective system is required to be installed Gelsmall (e andiall Llaal) oUas i o 5L
The array structure of the PV modules shall be grounded properly using adequate numbers of earthing pits. i o o pmn )l s (e GBS 2o sl s S At a5 eI s 511 A shoaall JSab g i oy
All metal casing/shielding of the plant shall be thoroughly grounded to ensure safety of the power plant. All Alall i B g S s S iy A8 Aass s (el Ualas Aasall 481 5l / Agionad) Al V) psen ()
the power conditioning unit and electricity metering unit having any exposed metal part must be grounded. st iama s a5 e i elogSl Gl Ban s 5
All the grounded devices must be double grounded. There should be a two separate grounding system Av & | Av g il (e s Jall (Sbaiio L i 055 of cine .ol Aa 5250 A sl 360 e 058 0l e g |
DC grounding. .DC &
Metal oxide variators (MOV) shall be provided inside the Array Junction Boxes. In addition, suitable MOVs s Wl oy ¢ lld ) ASLaY A pheaall el 3lia J303 (MOV) Gataall 3l il e 55 g
also shall be provided in the Inverter to protect the inverter from over voltage. Grounding resistance should o315 Oa JB G Al Al 0585 o oy 5030 2l (e el Aland Jsaall 8 Zanliall MOVS
be less than 5 ohm.
A8 |Mounting Structures Apaddl ) s Jal s>
Mild Steel Structure/Tower, Module Support Structure and Concrete Foundation for Solar Panels of required il | (st Al dueadl) 1 0Y Gy bl Al A saa gl aed S ¢ Juine g b 2/ IS
high (according to the site requirements and supervisor Engineer instructions) for mounting the solar panels Fearaall s Aualall il Joaal e SV el 48U 1 o S 5 Y i) uigall gl od sall
required to power the submersible pumps and designed to BS5950. Baa s 09 aaC 72 oo Sluall il b 655 Ji YT e BS5950
The weight of the fixing concrete blocks should be not less than 72 Kg per module. Faadall cililall s JSLell 0585 ol o yde Je ae sl sl Gilaall Cabeall taall (ge JSel) () sSi,
The structure will be made of square hollow galvanized steel with vandal proofing. Structures, profiles, inal dians, Sl e walill G ey Y 3R A g s S ) 51 e A8 gin lialall aan 5 cliliall g Ls | 1
clamps, and all of the accessories should be compatible with the selected PV panels. No welding allowed on | RC sl cufe 4550 5 as 5 didlae aaall Ao sie oy je 48 530 adalie (o 4 g5 5681 30a ) pedl Cilall JSgll
structure. The structure steel for the support of the PV module will be made of galvanized medium gauge 24 600 (3ex: a0 450 ki
square hollow sections and angle iron anchored to the RC base in 600 mm deep hole 450 mm diameter.
A9 |Testing and Commissioning of the solar system Ageadd) ABUal) ol Sy LA
Conduction of tests after the completion of works for 72 hours to confirm that the system is functional and dsie s LS obaall (38355 aldaill Jae (e oSEL del 72 32dd Jlae Y1 (e elg®Y) 2ay il gadl) &) 12 LS 1
the water flow is as expected. l
A10 |Security Fence Alaal) gl




Supply and installation of a metal Fence with barbed wires, the work includes the following:
Provide materials and construction of 2.50-meter-high chainlink fence made from galvanized or
anticorrosion iron post 50 & 65mm DN that shall be embedded in concrete footings (30x30x60) cm C20 and

fob Lo Jaall dadys LS UL guns gl S Sis 358

65 550 2gec JSUll o slaall i Cilaall yaall o g sian sia 2.5 gl b Alude Jay ) i oLl 5 2 5a 0l o
e Al b ade Tkl s C20 o (30X30X60) Ao 5 20 58 (8 A3 5 4 () aay 5315 DN e
ALY (po Lo shad A S 5 Jand) 434 00 3,15 5 a0 50 X ae 50 Al Lay 5 G ey sie 3 215

pressed at end. The panels width is 3 meter. The chain link 50mmx50mm opening and 3.15mm dim. The ML | 85
work includes installing of three lines of barbed wires above. e asiall ’
Double leaf gate 2m in width, poles DN 65mm 2.5-meter height with BRC link 75mmx75mm spaces with all 2075 % aa BRC 75 L)) lilse ga 51 2.5 g5 ) aa DN 65 53acf ¢ Jia 2 (iaya Ailiall dn 53 30 Bl 30
requirement according to the instruction of the supervisor engineer. il Getigall el U5 illlaial) avas pa

A11 |Labeling and Warning Signs dgandlly piadl) clade
All needed labels, warning signs, instructions for exploration are required. A gllan CLASELY Ciladaty padadll ladle 5 Cliald) aiea

A12 |Training of the water committee olall Adad quy i
Conduction of training for the local concerned water board (attendants) on the operation and maintenance of | &% of cias . J8I e (a9 83a) pasalil Uaill A s Jisns e (0 pealadl) ) sbiall (udaal cu)si 6l sa)
the solar system for 2 days minimum. Training materials must be pre-approved by INTERSOS's technical A ey 3208 I8 e Al O gall e dSuall A8l S |
staff

A13 |Changeover (ABUD) ks O Jsa () @ald
Changeover (AL jolae on disad (pSa) okl No 1
Total Aaa¥)
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