INTERS[G]S

Bill of Quantities For Al-Masharika Well Solar System

L . Qty Rate Amount
Item Description Unit | Qty (Contractor) | (USD) (USD)

Supply, installation, operation, and testing of an integrated pump unit and all that is necessary O JsBally Gl Al geall sl (5 )5 e 58 Lo IS5 ALlSIe g Baa 5 Ll s Jiadig a5 0 ) 58
for the success of pumping to the tank and for the contractor to study well the accompanying il 83 ga i il g il IS (3 )5 Al Jshaall eda s Aaliaal) Al Cliial sall las Gy
technical specifications, fill technical tables, and attach catalogues and certificates that proves O OS5 ¢ o) Guvigall Silagla s 438 jall Al ldial sall (385 23l JUSY o5k Le IS pendl deady

N the quality of the product. The price includes all that is necessary to complete the item, R
according to the attached technical specifications and the instructions of the supervising
engineer, consisting of the following:

A2 PV Modules Agi guda g g culas gl
Supply, installation, and commissioning of high quality Monocrystalline PV Solar Modules (Pre- e 5acinn) 33 gl Alle &y gLl Apolal A guin 5 5eS Apsall A8 Clan g Jili g aS i 2,55
approved: flash test certificate is required for at least 3 panel samples). PV Models should A sllaall il gally A5 guin g Sl 7 3latll 85 of qang (JBY) Gl e SO (I Lol saled o sllae
meet the required specifications, internationally certified by TUV Rheinland to IEC 61215, UL 1703 561701 561730 5 IEC 61215 uled Ui s TUV Rheinland Ji ¢ W s saciadl) ¢
61730, 61701, and UL 1703, I1SO, BS and UV standards with required certificates. Agslhdl Gl e UV 35BS 51S0
Nominal Module Efficiency > 16% 716 <dpan) s2a 5l 3
Nominal power output 90% for 10 years, 80% for 25 years; ¢ 4w 25 33 780 ¢ il sin 10 331 790 (oan¥) Al 2
Product warranty shall be at least 10 years. LY el s 10 i) glaa 058 Of s LS 1
Anti-reflective class with self-cleaning layer. I ol Al e S Baliaall Aadall
MC4 Solar Connectors iguadll MC4 &Mla 50
Terminals polarity must be clearly marked with + & - for corresponding connections ALl e ill - &+ DDy = gan sy A yhal) Cllanall Al S ang
Capacity Required not less than 45 Kw Lol y SIS 45¢ e JE Y A slaall 5 a8l

A3  |Submersible Motor Pump b}
Supply, installation, and commissioning of a motor pump set; should be of European made or (Banse 3acina) Lelalay Lo sl gl g5l ol jmall Adiime e sana Jiinlis aS 55 258 5% O o
equivalent (pre-approved). The motor pump set should be compatible with the solar PVs, 3 AC sl (e 122y ¢ A guin s je ) Anadll) 1 I ae 2881 i & jaall i Fe sana 0555 O aae
starting compatible with AC, MPPT and VFD operation. Product warranty should be at least 2 ¢ sl e Caall Y e it el gl 058 o s VFD s MPPT
years. Description as follows, e 770 <daiaall 30U ¢ Luuldl) [SO-9906 cival sas ¢ Jaljall s3aia ¢ il (o  Auidale Adiaa
Submersible Pump, multi-stage type, having standard 1ISO-9906 specification. Pump OVBY) ¢ Y5 Aaimall Jaa s ¢ Cadad) ¢ oSl ¢ 3 gaall) Basall e Aaiad) ele 5 ¢ aanaill ddais
efficiency > 70% at design point, high quality the pump bowl (shaft, impeller, casing, pump .DIN 1.4401 / AISI316 35l e JalSI de sian (& ¢ sliaall ¢ g sa ) aie sloa ¢ JSU 4dla ¢
delivery and housing, coupling, wear ring, no-return valve, strainer, etc.) made entirely from Q=6L/S:H=290m Al clilidl
steel DIN 1.4401/AISI316. (AISI 304) fxall o siall 3V il (s & jne Jgr (HT) Adle 50 n Aa o (250el lgd) guble & aa Set | 1

For the following requirements: Q= 6L/S, H=290m

Submersible Motor (shaft end) high temp. (HT) with stainless steel (AISI 304) motor body,
stainless steel splined (AISI 316 or superior) motor shaft, SS motor upper & lower, rewindable,
winding PE2/PA max. temp. 50 C. water filled motors, starting DOL, voltage 380/415V, 50Hz,
3ph, motor speed > 2850 RPM, IP68, efficiency = 82%, cos & = 0.84. (NBR) rubber parts,
mechanical seal sic/sic, according to DIN 24960, NEMA mounting dimensions

Gl saleY Ji ¢ iy s5le SS & jaa ¢ (Gsiia 5 AISI 316) faall o gliall 3 gil) (ha & jaa 3500 ¢
380 s¢all ¢ DOL Jiiiill s ¢ &35 An 53 50 elally 5 shae S jan e ool 3aS PE2 / PA ¢
¢ 782 <3S ¢ IPBS ¢ Al 350 2850 <l aall de ju ¢ lelu 3 ¢ 538 415V < 50 /

e « DIN 24960 1 5 ¢ 138 /1S S5lSsa i wile ¢ il o) 30 cOs @ 2 0.84. (NBR)
et a5




Ad Controller/ Inverter
Supply, install and, commissioning of pumping controller system power not less than 48 Kw, IEC 80529 ¢ UL ¢ il sy .l g 5kS 48 (e Ji5 ¥ Ailay MPPT aSaill pUas Jiali g S iy 25
comply with IEC 80529, UL 508C, EN 50178, with a protection grade not less than IP65, O i sl ¢ (S Sl Slea @y i ey ¢ IPB5 e 5 Y des 45,2 508C < EN 50178
including smart inverter device shall allow hybrid operation with external power source with Al e Al jra sl cdgh gL 110 Lbliia) Gl e g s Bk jaae e Lalidall il ey
standby generator 110 kVA isolated from the grid, where solar power should be configured as SHAC / DC & yase ddmae pldai Jaaoli | ) A aanS Gpeatl 8L 4ingd Cons Cam ¢
the primary power source to drive a three-phase AC/DC motor-pump system, a DC to AC Sl o sais o s (VD) _picie 235 & jae ae 23 e )l () aisn i Jsae alaind oy ¢y ghal)
inverter with variable frequency drive (VFD) is used. Convert DC current from panels to AC for isa ¢ 33510 @ ¢ Aaiaadll oSt san 5« MPPT ddmall oo jid) Sl ) #1891 e jaiesdll
the pump MPPT, Pump Controller, Frequency Drive, Dry Running Sensor, Filter, Circuit Flaxil e i gl ¢ Kwh e sl (5ol 2aS Judla 2) 5,300 adal 8 ¢ gl yall ¢ Cilall Jusedl N 1
Breakers (2 Strings Min.) Kwh meter system, Surge Protection & Protection System with all U 02385 Slaslaa ¢ Ay gllaall Jlee W1y cilialall ¢ (5 AY) O jaeaill aaan g dlasl) aldas sl 0.
other fittings, accessories and required works; Data Logger Storing Information, Display: LCD Ao Jilie 3ol 5 A8 ldas) (LED s ydies ¢ elad ae LCD (e il 1 sall ¢ iyl
Screen display with Cover and LED status Indication: Power & Efficiency drop vs temperature Ay Lol sl a0 796 <3eliS MPPT (Sle Casiua’ caag ¢ il PF e die 5 ) jall
at variable PF indicator, the MPPT inverter should be rated Efficiency > 96%of European made (Gsa 2aine)
or equivalent (Pre-approved)
A5 | System Cables AU edls
Supply, install, and commissioning of all required types & sizes of electrical cables of sizes in 5 ibae ga 15T A plaal) 5 Cilulial alill Aaiaall Al el DU Jaaulig S g 3555
accordance with IEC 60364-5-52 standard with all connections between Solar Panels, DC | EPR) &) (ol Jom gy A5 e Ax 52 3o Lpudlad 2 30l [ |EC 60364-5-52 Slinal 50
Cable (From array to combine box and from combine box to inverter) Generator and Terminal (DIN / VDE 298-4) i Jasi 3,3 ¢ C 90 s « (EPR / EPDM) il 3¢ 5 « (EPDM
Electrical Boxes. Min 6mm, 3 cores DC, PVC conduits for cable holding. Flame retardant and Joe ¢ slall aglia ¢ jadinne ga slall (5 gise JIS ¢ 548 ¢« (750V - 0.6 / 1KV / 450) saladl 242}
low smoke emission Fire, RoHS compliant Maximum temperature to meet is 120 degree C IEC) Lsbrall ¢yl sbaay (als il 5 el 3 sad) oy pla) ¢ (353590 ¢ pmndidll 358 3nsY) am) ML 190
(20,000 Hr) Short Circuit Temperature 280 degree C. Cable cross sectional area must be ((IEC 228 « DIN 7295 « VDE 250 VDE 282 « VDE 293 « VDE 295 « 245
designed to maintain minimum voltage drop less than 1% Copper Earth Cables with all required
accessories.
Supply, install, and commissioning of all required types & sizes of electrical cables of sizes in IEC Jtunal Gy 2 slhaall slaatf) el 20 5080 oS alaals 15l en Jatdis S s 2050
accordance with IEC 60364-5-52 standard with all connections between Solar Panels, DC Gstia ) A shadl () saiuall Ll JAS 5 Apsadl) #1500 S3liea sl was ge 60364-5-52
Cable (From array to combine box and from combine box to inverter) Generator and Terminal 35 (3 ¢ aa B ) sl Akl el el Galinas Asall (Usaal) ) aanil § gica e s guanil
Electrical Boxes. Min 6mm, 3 cores DC, PVC conduits for cable holding. Flame retardant and | sl 3l jall 4 535 ¢ pasdiall Glaall Eilagl 5 aglll cilladia 1S Jaal PVC & 58 ¢ aisa s
low smoke emission Fire, RoHS compliant Maximum temperature to meet is 120 degree C 280 b eS (sl 55l a da y35 ¢ (dels 20000) A2sie 4 53 120 (oo L sl ROHS eedsil il LS | 1
(20,000 Hr) Short Circuit Temperature 280 degree C. Cable cross sectional area must be Clialall gan gn Aol G Y1 COUSI (h0 71 e S 2l (aliad) ol e Bliall 2 ga da o
designed to maintain minimum voltage drop less than 1% Copper Earth Cables with all required Aslhadll
accessories.
A6 PV Combiner Box 1) aadll (5 gaka
The PV combiner box should be used to combine the multiple DC/AC input to one output, and it~ of s ¢ 3als 7 sda b 3asxiall DC / AC &3 e i guin s Sl aanill (5 53im aladial Cany
shall comply with the following specifications at minimum. Enclosure materials: Coated metal Ll S A lial sl g G5
with lockable front door, and with a Protection grade not less than IP65. APB5 oo J8 Y Adles A ays ¢ il B alel iy e Gana tcalal o) e
Number of input circuit: Total number of strings in addition to 2 spare inputs. LOpblia) claae ) ALYl dudladl 2o Jlea) 1JaaY) 5l 2
All strings must be double-protected e S Brane Judld) e 0585 o oy
(String side DC protection and inverter-side DC protection). DC fused for each string, DC MCB ~ «ila JSIDC MCB ¢ &l JS jeu0i DC . (USlall ils (50 DC 4lea 5 Al Ciils DC 4les) No. 1

for each MPPT input inverter side.

DC fuse rating for each string:1000V, 15 A. Built in surge protection device; Anti-backflow
diodes.

Overvoltage protection.

Operational Environment Temperature: -30 °C ~+70 °C;

Product warranty shall be at least 2 years.

MPPT Js~e

LA ¢ manall JLall 33l e Ales Slea el 15 ¢ 53 1000 1Al IS atonall el 3 Jons
oSl 3ol 33lical

S0 il e el

Agsieda 2 70+ ~ Ay ie a2 30- rdseil) A3l a s 50

Y e o @l glaa 05 of e




A7 Grounding System g ) i
All equipment - Solar panels, Inverter, structures, cables - must grounded accorded to HEBCO \HEBCO aaka¥ lisa UK 5 <Ll 5 Jgmall 5 Ransadl) 1 5115 laaall san a6 iy
regulations. G sall e anliall Alaall olas e o 5L
Proper lightning protective system is required to be installed G Lol s (e S dae Al pana JS A i g 5eSI) Cilan sl A ghaall JSa sl g
The array structure of the PV modules shall be grounded properly using adequate numbers of S G 5 oy A8l Aass Bl (el Lol sl 280 51 / dppamall bt V) aen (i 5 23
earthing pits. All metal casing/shielding of the plant shall be thoroughly grounded to ensure asifa Jaeas e ¢l e el el uld sas 55 A8l CapSias
safety of the power plant. All the power conditioning unit and electricity metering unit having any | oe ol oladie glalas @llis ¢ oF i o A5 3e B 3all 361 maea 0585 o aag
exposed metal part must be grounded. Av &DCgsd No. 1
All the grounded devices must be double grounded. There should be a two separate grounding Uyl ang ¢ @y ) AELaYL 48 sheaall alalis aalia Jals (MOV) ¢obaal) 4l &l jia b 55 ama
systems, Av & DC grounding. 5 e JB iy ) e glie 585 0 g 10 2l e Jsnall Bland Jsaall b Adiad) MOVS s
Metal oxide variators (MOV) shall be provided inside the Array Junction Boxes. In addition, ol
suitable MOVs also shall be provided in the Inverter to protect the inverter from over voltage.

Grounding resistance should be less than 5 ohm

A8 | Mounting Structures Al ) NI Jal g
Mild Steel Structure/Tower, Module Support Structure and Concrete Foundation for Solar 1 ((Aasthall e Apadll 1 0Y (385 Culidl) Al A s 3aa gl pod JSa ¢« Jina s sd e / JS
Panels of required high (according to the site requirements and supervisor Engineer Alalall claimal) Gl e 1Y) puadil) 48Ual) &5l a5 ) piall Guigal) Cilaglat 5 o sall illlaial
instructions) for mounting the solar panels required to power the submersible pumps and an s JS1 aaS 72 g Al cudil @l gl )35 Ji YT s BS5950 Aaaadll s
designed to BS5950. il 5 JSLel (55 O s sda e ge Casaal) @3 el pilaall caliall sl e ISl @ sSi,

The weight of the fixing concrete blocks should be not less than 72 Kg per module. el e pnlill o mansy V3 8 A8 g g 5SH c\}x‘\z\ o A gl lialal) an 5 SLliall 5 Auad sl

The structure will be made of square hollow galvanized steel with vandal proofing. Structures, s Ailae aaall Ao gie day ye 48 s wdalie (e 4 a5 S B35l el Calial) Sl e s Ls | 1
profiles , clamps, and all of the accessories should be compatible with the selected PV panels. 22 600 o a0 450 Lk RC 320y Sl 45

No welding allowed on structure. The structure steel for the support of the PV module will be

made of galvanized medium gauge 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 Apnadd) AUl pUBT Sl g JLSA)
Conduction of tests after the completion of works for 72 hours to confirm that the system is e b LS obaal) (38355 AUl Jae (pa 3SEl Aol 72 53a) Jlae VI (o ol say il sadl o) 2 LS 1
functional and the water flow is as expected. .

A10 |Security Fence Alaa) zlm
Supply and installation of a metal fence with barbed wires, the work includes the following: tel Lo Jaal) Jadty 5 ASLE Sl (saas gl S S5 3,58
Provide materials and construction of 2.50-meter-high chainlink fence made from galvanized /or | 50 2sec JSEl o fidll i Cilaall maall (ga g sian sia 2.5 g Uil Alubu Jay; b oLl 5 3 5a (p2ali o3
anticorrosion iron post 50 & 65mm DN that shall be embedded in concrete footings 30x30x60 (&b 4de il 5 G20 au (30X30X60) Ao s 2o 58 & 4 55 o o ong 535 DN e 65 5
cm C20 and pressed at end. The panels width is 3 meter. The chain link 50mmx50mm opening S 5 Jaall &8A a0 3,15 5 a0 50 X ae 50 Aadl Jay y Gt ey, sin 3 2151 e e
and 3.15mm dim. The work includes installing of three lines of barbed wires above. Lodle§ ASLEN SN e da glad 3N
Double leaf gate 2m in width, poles DN 65mm 2.5-meter height with BRC link 75mmx75mm X aa BRC 75 ol il o 5ie 2.5 glii ) aa DN 65 s2acl ¢ jia 2 (iajas diliall da g3 3 &l | ML | 110
spaces with all requirement according to the instruction of the supervisor engineer. mdigall Claaler) By clllaiall ares ae e 75

oyl

A11  |Labeling and Warning Signs dgauilly piadll clade
All needed labels, warning signs, instructions for exploration are required. A glhae GLISELY) Cilaglady jpdaill ciledle 5 liialdl aes

A12  Training of the water committee olyall ddad gy
Conduction of training for the local concerned water board (attendants) on the operation and YT e e sy Baal panadl) Qi) Bilaa 5 Jaaei o (0 palall) (Aol olaall udaad G 35 6 2
maintenance of the solar system for 2 days minimum. Training materials must be pre-approved (A o g 5] a8 I (e Al o gall e Ranal) A8l o35 0 sl LS | 1
by INTERSOS's technical staff

A13 | Changeover (AUl Jaban ¢ Jagad (pSu) alald
Changeover (R jobae on disa3 (S0) okl No 1
Total (Alaal)
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