INTERS[G]S

Bill of Quantities For Jannat Well Solar System

e . 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 for the O daally Gl Al gl #ladl (5 )5 e 58 Lo S5 AalSia grusa a5 JLid) 5 Jsrdi g S 5 ) 58
success of pumping to the tank and for the contractor to study well the accompanying technical el 83 g s g g il SIS (3l ) 5 Al Jglasdl e Ja s Aaaliaall 4l Cliaal sall las s
specifications, fill technical tables, and attach catalogues and certificates that proves the quality of the o OS5 ¢ Capdiall Guigall Cllaglar g 468 5all ) ldaal gall (335 20l JLSY a5k L IS aaall Jady
product. The price includes all that is necessary to complete the item, according to the attached technical Y
A1 | specifications and the instructions of the supervising engineer, consisting of the following:
A2 PV Modules Ay gua g Sl laa gl
Supply, installation, and commissioning of high quality Monocrystalline PV Solar Modules (Pre-approved: Gaune Baaina) 3252 Adle Ay bl Apalal 4 e 5 56l Apnatll A8 s 5 Qs S iy 355
Flash test certificate is required for at least 3 panel samples). PV Models should meet the required Clieal sally 435 gum 5 Sl Ml 85 of qama (DAY Gl e DA (B3 LR Baled o sllas
specifications, internationally certified by TUV Rheinland to IEC 61215, 61730, 61701, and UL 1703, ISO, 561701 561730 5 IEC 61215 Lslaal G5 TUV Rheinland J8 oo Glss saciad) ¢ 4 stladl)
BS and UV standards with required certificates. Agslladll cliledl e UV 5 BS 51SO 5 UL 1703
Nominal Module Efficiency > 16% 716 <dpewd) saa 5l 31
Nominal power output 90% for 10 years, 80% for 25 years; ¢ 45 25 50 780 ¢ @l sin 10 320l 790 o) Al £ A
Product warranty shall be at least 10 years. Y e 5 10 gl glea oS of x| LS 1
Anti-reflective class with self cleaning layer. LA Gl daids aa GlSaiB Baliad) 42kl
MC4 Solar Connectors faelll MC4 &Ml 50
Terminals polarity must be clearly marked with + & - for corresponding connections ALl O a gl - &+ AaSlay 7 gn g A hal) laaall Akl aad ang
Capacity Required not less than 22 Kw Ll L€ 22¢ e Jii Y 4 glaall 5,8l
A3 Submersible Motor Pump ki)
Supply, installation, and commissioning of motor pump set should be of European made or equivalent (Pre- | . (lise baaiea) Lhalay Lo i ainall Gy g 55l & jaall dian A gana Jinlig aS 55 2y 55 058 of o
approved). The motor pump set should be compatible with the solar PVs, starting compatible with AC, 5 AC s e 1633 ¢ i puin s el Apnaall 15191 e 4881 50 & jaal) Cldiie Ao gena (S5 o ny
MPPT and VFD operation. Product warranty should be at least 2 years. Description as follows, ¢ ) il e Caa Y e i i) glaa 058 o eae VFD s MPPT
Submersible Pump, multistage type, having standard 1ISO-9906 specification, pump efficiency > 70% at die 770 <idiadl 3l ¢ Lulidl) [SO-9906 cilival ga ¢ Jasall s3xia ¢ il (o ¢ Ausle 4
design point, high quality the pump bowl (shaft, impeller, casing, pump delivery and housing, coupling, wear | )8! ¢ G5 Aanall Jua s ¢ Bl ¢ o Sall ¢ 2 ganll) 3250l e 2l cle 5 ¢ panaill Ahais
ring, no-return valve, strainer, etc.) made entirely from steel DIN 1.4401/AISI316. / DIN 1.4401 35l (e JalSIL de givmn (&) ¢ sliad) ¢ g sa l a2e placa ¢ JSUI 4l
For the following requirements: Q= 5L/S, H=160m .AISI316
Submersible Motor (shaft end) high temp. (HT) with stainless steel (AISI 304) motor body, stainless steel Q=5L/S«H=160m @l ity Set | 1

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,
P68, efficiency = 82%, cos @ = 0.84. (NBR) rubber parts, mechanical seal sic/sic, according to DIN 24960,
NEMA mounting dimensions.

(AIS] 304) faall o Jaall 3Vl 0 & yne S (HT) Adlle 5o Aa o (350el) lgd) ulile ol aa
ol QB ¢ iy ssle SS @ jaa ¢ (Bt sl AISI 316) faall o sl 3V il e & jae 3 5e ¢
2]l ¢ DOL il 033 ¢ &30 a3 50 slally 36 slas IS jaa (Ciige ol 39S PE2 / PA ¢ ll
782 < 5l ¢ |PB8 « daall 35553 2850 <l yaall de s ¢ el 3 ¢ 8 415V « 50/ 380
el ¢ DIN 24960 - s ¢ 13 /138 (KilSae i aila ¢ akallas o138l cos @ 2 0.84. (NBR) «
Lot S i




A4 |Controller/ Inverter
Supply, install, and commissioning of Pumping Controller System Power not less than 26 Kw, comply with | IEC 80529 « UL g 8 5t .l g 518 26 (e Ji5 Y AUy MPPT oSaill oUai Jusediiy S jig 258
IEC 80529, UL 508C, EN 50178 with a protection grade not less than IP65, including Smart Inverter device O i W5 ¢ (S G Slea @y i L ¢ [PB5 oo i Y des 35,5 508C « EN 50178
shall allow hybrid operation with external power source with standby generators 312 kVA isolated from the Oe Wsiee el g LS 312 Lbaliial ol e pa (a4 Aa jaiae pe Jalidal) Juailly rany
grid, where solar power should be configured as the primary power source. Drive a three-phase AC/DC AC / DC & _yne i plai Juacdi |, oY) AL joaeS dpsadll 28Ul 43 Cang G ¢ 4S04
motor-pump system, a DC to AC inverter with variable frequency drive (VFD) is used. Convert DC current Jisats o st (VFD) e 23 5 & jae e 23 jie b () s i Jsme aladind oy ¢ shall (530
from panels to AC for the pump MPPT, Pump Controller, Frequency Drive, Dry Running Sensor, Filter, ¢l @ aa ¢ Adadl aSaisan s « MPPT daaall 33 il Sl ) #1591 e atead) Ll No 1
Circuit Breakers (2 Strings Min.) Kwh meter system, Surge Protection & Protection System with all other Flaxil o 4i gl ¢ Kwh e ol (il a8 Judls 2) 5 slall adal 8 ¢ i pall ¢ Gala) Juncdil yiise ’
fittings, accessories and required works; Data Logger Storing Information, Display: LCD Screen display with a0 585 Cilaslaa ¢ 2 gllaall Jlae V15 cilialal) ¢ (5 A1 I el s ge dbaall i g )
Cover and LED status Indication: Power & Efficiency drop vs temperature at variable PF indicator. The A Qe i€l 5 ABUal) (alidsl (L ED Ayl ¢ el aa LCD iae dild i el ¢ il
MPPT inverter should be rated Efficiency > 96%of European made or equivalent (Pre-approved), Al La gl 1555l aia (30 7196 <3eliS MPPT (sSle aiaai g ¢ yuiiall PF i3 i 30 al)
(e i)
A5 |System Cables alail) eouls
Supply, install, and commissioning of submersible pump electrical cable of sizes in accordance with IEC 5 e e G E G alaa ) cllial dndalad) Amall Al Sl OIS Jii s caS iy 3 58
60364-5-52 standard/finely stranded copper conductor copper double insulated sheath material | EPR) &) (omlad dom gy A 5 e An 53 e Apudlad 202 33 / |[EC 60364-5-52 Clinal 5o
(EPR/EPDM), core insulation (EPR/EPDM), up to 90 C, current carrying capacity (DIN/VDE 298-4) normal (DIN / VDE 298-4) il Jasis ;3 ¢ C 90 i « (EPR / EPDM) sl 3 5 « (EPDM
voltage (450/750V — 0.6/1KV), class 5, water level cable with sensor, water resistant, insulation against Joe ¢ elall o glia ¢ el aa elall (5 5ime QIS ¢« 5 3% ¢ (750V - 0.6 / 1KV / 450) (salall 22l M.L | 185
ultra violet, ozone, general and harsh weather conditions, special for drinking water. Standards (IEC 245, IEC) el ¢ oyl olpay Gala Al g dalall By sall g yBall ¢ 53531 ¢ il (358 AatY) 2
IEC 228, DIN 7295, VDE 250 VDE 282, VDE 293, VDE 295). .(IEC 228 « DIN 7295 « VDE 250 VDE 282 « VDE 293 « VDE 295 « 245
Supply, install, and commissioning of all required types & sizes of electrical cables of sizes in accordance IEC b G5 4y sllaal alaa¥) 3 G 5eS0 OIS alaals o) 5 e Jioliig a5 2y 57
with IEC 60364-5-52 standard with all connections between Solar Panels, DC Cable (From array to Gsdia A8 shad) () el Ll QIS5 Ll 2151 G Ea sl e 00 60364-5-52
combine box and from combine box to inverter) Generator and Terminal Electrical Boxes. Min 6mm, 3 355 S ¢ aa B (V) anll A lall el Sl Gaslica s Slsall (Jsaall () aseal (5 s3ia (a5 prenl
cores DC, PVC conduits for cable holding. Flame retardant and low smoke emission Fire, RoHS compliant )1l As s ¢ paiiiall gl Sl elll iladia 1SS Jeal PVC i 5 ¢ el J ) o | 4
maximum temperature to meet is 120 degree C (20,000 Hr) Short Circuit Temperature 280 degree C. e 5l a As )35 ¢ (Aol 20000) Aasie Ax 2 120 (4 2 ¢l sl ROHS ge 4881 5iall (5 sacdll
Cable cross sectional area must be designed to maintain minimum voltage drop less than 1% Copper Earth | ae Gaulail) daca ) GUSH (g 71 e B agall paliail ol o Laliall 3 gia 3 280 SheS
Cables with all required accessories. A lhaall liald) ases
A6 PV Combiner Box fni ) gpanil) (3 gdina
The PV combiner box should be used to combine the multiple DC/AC input to one output, and it shall O s ¢ 2aly g te (222200 DO/ AC 23ise gl *ﬂm}f‘f_ﬁ"zﬁ;\ ‘?f:: ?‘,h“‘,f
comply with the following specifications as minimum. Enclosure materials: Coated metal with lockable front e Y e G’”"Li Lu' u‘ )igj’s"u
door and with a Protection grade not less than IP65. 1P65 o= Jm L:‘ . 4_"\)%“_&;‘% er"“ "Jt:“ﬁ“ .Yl" | o
Number of input circuit: Total number of strings in addition to 2 spare inputs. il e S 4 e s = ‘fJ o JL“ P" e
All strings must be double-protected Al . R C’;C:A Jsm ﬁ&ﬁf‘“;: iy “i :‘j
(String side DC protection and inverter-side DC protection). DC fused for each string, DC MCB for each JDCMCB « I o22e DC (oSlell iz 02 DC Blens e DC 4o No. 1

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 Jsne s

LD ¢ arall il 3345 e Aes e al 15 ¢ i 1000 Abudas IS atoaall il g Jane
onSall (3l 5oLl

L2050l gall e Aglaall

Agsieda 3 70+ ~ Aysie da 3 30- el Ay 3l s A 0

S e it il Gl 058 of on




A7

Grounding System

Al pla

All equipment, solar panels, inverter, structures, cables, must grounded accorded to HEBCO regulations.
Proper lightning protective system is required to be installed.

The array structure of the PV modules shall be grounded properly using adequate numbers of earthing pits.
All metal casing/shielding of the plant shall be thoroughly grounded to ensure safety of the power plant. All
the power conditioning unit and electricity metering unit having any exposed metal part must be grounded.
All the grounded devices must be double grounding. There should be a two separate grounding system Av

(HEBCO aabaiV ligs OGS 5 JSLell 5 Jsmall 5 Asadll #1591 5 clanall aan (i )5 oy
Gelsmall o andiall Aleall plad gl o 3L

ol s (e IS 23 aaRiul s JS8 B g 5 jeS) s sl b sheaall (S Gl
Ul Giny AU Aase Aedls lawial il danall 3811 / Aiaaall Bl W) aaan i 5 o o i
i3S iana o 3a ol L ) sl el (i Ban 5 ABLl) CapSisan 5 S

O G il i lallas lin (55 Of i o A A 52 50 el 8560 qen 0585 O g

& DC grounding. Av&DCgsi No. | 1
Metal oxide variators (MOV) shall be provided inside the Array Junction Boxes. In addition, suitable MOV's ol g ¢ el ) ALYl 48 sieaal) qdalis 33lia J31s (MOV) oabaal) 2l &y i 55 iy
also shall be provided in the Inverter to protect the inverter from over voltage. Grounding resistance should | 5 o 8 (s 5 glie 0585 of im0 sgal) (e ) Blaald Jsaall & daicdl MOVS L 55
be less than 5 ohm. asl

A8 |Mounting Structures Auadd) 1 oW Jal g
Mild Steel Structure/Tower, Module Support Structure and Concrete Foundation for Solar Panels of 1 sthaall e dpadl) ) UY by Gebodl) Al 3 5 53a 5l aed S ¢ Jine 538 3 / S
required high (according to the site requirements and supervisor Engineer instructions) for mounting the Ahalall claiadl Jaadil e 31 dpaddl 48U 1 gl S 5 )i pdiall Gunigall Cllagled s a8 gall ilillaial
solar panels required to power the submersible pumps and designed to BS5950. Ban s J<aa€ 72 oo Slooall il il 55 Ji Y a0 BS5950 deaadll s
The weight of the fixing concrete blocks should be not less than 72 Kg per module. Sl 5 JSLel 0585 O o de U e Casanal) @ el Gilaall bl sl e el (0 5Si,

The structure will be made of square hollow galvanized steel with vandal proofing. Structures, profiles, Slo pnlill O ey Y 3 RN A g g oSl c‘}f\]l o A g lialall aan g GlLEAll g pad ) LS 1
clamps, and all of the accessories should be compatible with the selected PV panels. No welding allowed Aidlas paal) Alass sie A2y yo 48 s2a wdalia (e A gan g S Bas Sl peal liall JSgl) woiaal i, JS3gl)

on structure. The structure steel for the support of the PV module will be made of galvanized medium 22 600 Goam: ae 450 ks RC s2eliy il 450 ) das

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 Apadl) ABUal) aUaS S5 SLGA)
Conduction of tests after the completion of works for 72 hours to confirm that the system is functional and i g LS elaall 3535 alatll Jae (g 2SIl el 72 50a) Jlae ) (g elgY) 22y i sadll ¢ 2 LS 1
the water flow is as expected. )

A10 |Security Fence AGlaall gl
Supply and installation of a metal fence with barbed wires, the work includes the following: teb b Jaal) Qa5 4SS @Dl suas s S 5is 255
Provide materials and construction of 2.50-meter-high chainlink fence made from galvanized or 3gae JSD o aall i ilaall panll (g g sian e 2.5 gl Aluli day ) gl oL 5 3 5a (2als o
anticorrosion iron post 50 & 65mm DN that shall be embedded in concrete footings (30x30x60) cm C20 and 4o Laiall 5 C20 av (30x30X60) b i 201 8 (b 4d 55 4 o s 5315 DN a 65 5 50
pressed at end. The panels width is 3 meter. The chain link 50mmx50mm opening and 3.15mm dim the S8 Janll 483 20 3,15 5 20 50 X s 50 Ausladl Joy ; ath ey i Bl e Al 3 70
work includes installing of three lines of barbed wires above. olef ALaN MY (e Ja sl 2
Double leaf gate 2m in width, poles DN 65mm 2.5-meter height with BRC link 75mmx75mm spaces with all | x s BRC 75 Ll cililus ae jia 2.5 ¢1& 5} ae DN 65 52acl ¢ jia 2 (i a Ailiall &n 5030 4l 50
requirement, according to the instruction of the supervisor engineer. il uigall Clagled] 5 Ll aes g0 a0 75

[A11 Labeling and Warning Signs Agandl] g ppdadl) cladle
All needed labels, warning signs, instructions for exploration are required. Al GLESELY) Claglat s pdaill Gladle 5 Slialal) s

A12 Training of the water committee olsal) Aiad i
Conduction of training for the local concerned water board (attendants) on the operation and maintenance BV e e Baal el QU Blaa s Jiri o (0 pealall) aal) slaall Gulaad qu 53 6] g
of the solar system for 2 days minimum. Training materials must be pre-approved by INTERSOS's (0 (g S B8 8 (e A0 sl e Rsall A8l S ol oy LS| 1
technical staff

[A13 |Changeover (Bl jabas G o gat () pld
Changeover (38U jolas o Jigal S) okl No 1
Total Aaa)
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