INTERS[G]S

Bill of Quantities For Al-Nashama (Wadi-Mahgar) Well Solar System

— L . Qty Rate | Amount
Item Description Description Unit | Qty (Contractor) | (USD) (USD)
Supply, installation, operation, and testing of an integrated pump unit and all that is necessary for the
success of pumping to the tank and for the contractor to study well the accompanying technical O Jgall g ) Al sual) il (5 55 i oo Lo JS 5 ALalia g Ban LA 5 il S 35 3558
specifications, fill technical tables, and attach catalogues and certificates that proves the quality of the i) B3 s s ol Clla S (3l )5 il Jganl o de s duonlomal Ayl il sall Tam
product. The price includes all that is necessary to complete the item, according to the attached technical O (sSE5 ¢ Cpall Guigal) Claglet s 48 yall Al Clieal sal) (385 21 JLSY a5k Lo US eadl Jadiy
specifications and the instructions of the supervising engineer, consisting of the following: Y
A1
A2 PV Modules Liigag 4l langll
Supply, installation, and commissioning of high quality Monocrystalline PV Solar Modules (Pre-approved: e 5acina) 5 sl Alle Ay shll Fpslal A puim g g0 Fpunaltl Bl s 5 iy S g 2053
flash test certificate is required for at least 3 panel samples). PV Models should meet the required 'Q\_,:AI}AL. 343;—‘4;:\@55"55@‘ @u of L.;_. (Y ‘;; Glie EOE B JLu;\ BJLG.N H;LA
specifications, internationally certified by TUV Rheinland to IEC 61215, 61730, 61701, and UL 1703, 1SO, | , 51701 ;61730 5 IEC 61215 ssled s TUV Rheinland Jé coe Gss sacinall ¢ i sladl
BS and UV standards with required certificates. " Agslhdl et go UV‘; BS'; ISO 5 UL 1703
Nominal Module Efficiency > 16% ' 716 <dganY) saa gll 506
Nominal power output 90% for 10 years, 80% for 25 years; ¢ 4in 25 5aal 780 ¢ 5 10 524 790 L;uy. Wl 2 A
Product warranty shall be at least 10 years. Y e @i 10 sl _,LM OsSs of LS 1
Anti-reflective class with self-cleaning layer. 1) el Ak e (WS 5 J\_,A;n m_u.
MC4 Solar Connectors i . C i MCA c_.x;y
Terminals polarity must be clearly marked with + & - for corresponding connections LG @ n il - & + Aadla ¢ siim s iyl QM‘ Ak S
Capacity Required not less than 45 Kw Ly LS 45¢ e Ji Y A sladl) 5l
A3 Submersible Motor Pump oubalad)
Supply, installation, and commissioning of motor pump set should be of European made or equivalent (Pre- (ansa 5cina) Ll Le gl il Ay o pmall Aiima e L S s 258 05 of o
approved). The motor pump set should be compatible with the solar PVs, starting compatible with AC, ;(AC - 3“ o ¢ ;:}Ej&g{l}u 9 2139 e 3,35\):‘313;;&! : j }i)ﬁ j)s_‘ zi s
MPPT and VFD operation. Product warranty should be at least 2 years. Description as follows, T el e caag) Y1 Ll o il e 5 o VFD s MPPT
Submersible Pump, multistage type having standard ISO-9906 Specification, Pump efficiency > 70% at sic 770 <daiadl 5 ¢ il [SO-9906 afémlw ¢ dalal e &}m u‘ ¢ddald Adaa
design_ point, high quality the pymp bowl (shaft, im_peller, casing, pump delivery and housing, coupling, SV ¢ SUY) s Rl Jam 5 ¢ SN ¢ oSl ¢ 3 paall) 335l e Andl ;Lc}—‘ ) il
wear ring, no-return valve, strainer, etc.) made entirely from steel DIN 1.4401/AISI316. / DIN 1.4401 3Y 5l (30 JelSIL e sian (@) ¢ slicadl ¢ g sl pie slaca ¢ IS dila ¢
For the following requirements: Q= 8L/S, H=240m ’ ) i e AISI316
Submersible Motor (shaft end) high temp. (HT) with stainless steel (AISI 304) motor body, stainless steel ) 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,

Q=8L/S<H=240m Al il

(AISI 304) laall o il 3Y il e & jae Suas (HT) ke 551 n G (3anl) les) Qubile ol jaa
ke QB ¢ g ssle SS @l ¢ (GBsiie 5l AISI 316) faall o siall 3V 5l (e &l jas 3 g ¢
26l « DOL Jsiiill 33 ¢ 3530 An 53 50 slally 36 shae SIS e Ciiga sl 22K PE2 / PA ¢ il
782 < 3:iSl) ¢ |PB8 ¢ 4asall 85,52 2850 <l adll de ¢ el 3 ¢ i 415V « 50 / 380
e ¢« DIN 24960 3 55 ¢ 135/ 138 SilSe o pasd aile ¢ Aihllan o152l cos @ 2 0.84. (NBR) «
st S i




A4

Controller/ Inverter

Supply, install, and commissioning of Pumping Controller System Power not less than 48 Kw, comply with
IEC 80529, UL 508C, EN 50178 with a protection grade not less than IP65, ncluding Smart Inverter device
shall allow hybrid operation with external power source with standby generators 75 kVA isolated from the
grid, where solar power should be configured as the primary power source, drive a three-phase AC/DC
motor-pump system. A DC to AC inverter with variable frequency drive (VFD) is used. Convert DC current
from panels to AC for the pump MPPT, Pump Controller, Frequency Drive, Dry Running Sensor, Filter,

IEC 80529 « UL @e il 5ia il g 51 48 (e Joi ¥ A8lay MPPT aSaill alad Jiadig aS fig 258
Ol a5 ¢ (SA LSl Slea @l i L ¢ IPB5 e JE Y ddles 32,0 508C < EN 50178
Al e A g jra sl il gh 9L 75 Aubaliin) i sa g o ) Al jaas e Lalital Qi ey
SN AC / DC & jae daime plas Jrdis _puns) A8l jama Tpunadl) AU Alged Gang i ¢
Dl dysaty o b (VD) e 0355 &l e e 23 e ) () aass L5 g aladial oy ¢ 5hall

Circuit Breakers (2 Strings Min.), Kwh meter system, Surge Protection & Protection System with all other lise ¢ 23501 & jae ¢ Adadl) pSa35aa g ¢« MPPT dduaall o jid) il Y #1591 (e aiwdl| No. 1
fittings, accessories and required works; Data Logger Storing Information, Display: LCD Screen display glaxil e 4l sl ¢ Kwh e ol (5ol aaS Judls 2 5 ilall adal 8 ¢ e yall ¢ Cilall Jusill
with Cover and LED status Indication: Power & Efficiency drop vs temperature at variable PF indicator Jamse G A0 Glaslee ¢ 4 sllaall Juee Y15 clialall ¢ (5 AV O el s g Aleal) 2l 5 5Ll
(Refer to technical specs.). The MPPT inverter should be rated Efficiency > 96%of European made or a0 e Belall 5 A8l (aldas) (L ED Ala e ¢ et pa LCD Giae 2l i el ¢ ciliball
equivalent (Pre-approved), Ailes Lo 5l 55l gia (30 796 <3eliS MPPT GSle Casinal sy ¢ siiall PF dise die 5 ) al)
(e 2a3ns)
A5 |System Cables aladl) els
Supply, install, and commissioning of submersible pump electrical cable of sizes in accordance with IEC 5 e e (3855 A alan ) 5 ililialy el A aall £ yoSH COUSH (i g u Sip 2,53
60364-5-52 standard/ finely stranded copper conductor copper double insulated sheath material | EPR) gty ouai dam s Al jrao A 53 30 Lulai 2eg 534 / |EC 60364-5-52 cinal 50
(EPR/EPDM), core insulation (EPR/EPDM), up to 90 C, current carrying capacity (DIN/VDE 298-4) normal (DIN / VDE 298-4) il Jesis % « C 90 sia « (EPR / EPDM) ool U3 5 < (EPDM
voltage (450/750V — 0.6/ 1KV), class 5, water level cable with sensor, water resistant, insulation against Uoe ¢ elall pslia ¢ jaiise o ol (5 sin JIS ¢ 528 ¢ (750V - 0.6 / 1KV / 450) csalall 2¢a) ML | 225
ultra violet, ozone, general and harsh weather conditions. Special for drinking water. Standards (IEC 245, IEC) safaall ¢ sl slaay Gl Apnlall s dalall Ay sad) Cag 5Bl 53591 ¢ Apmasdil) (3 58 4aiY) 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 Jhunad 5 i slladl alan¥1 s 48l 5oSH COUSH dlanl s o) 5 aaen Jsiy S 55 2058
with IEC 60364-5-52 standard with all connections between solar panels, DC Cable (from array to combine (bsdinm ) b simdll (o) atsall Ll JAS 5 Lpesnl )5V a5l en 0 60364-5-52
box and from combine box to inverter) Generator and Terminal Electrical Boxes. Min 6mm, 3 cores DC, 35 SN ¢ aa B (S aall A all el 5eSl Gaalica s Msall (Jsnal) ) aanill (3 stica (s aaanll
PVC conduits for cable holding. Flame Retardant and low smoke emission fire, RoHS compliant maximum all da 3y ¢ (il Gl el gl cilaiie :USH Jaal PVC <58 ¢ e i LS 1
temperature to meet is 120 degree C (20,000 Hr) Short Circuit Temperature 280 degree C. Cable cross a5l n da 3 ¢ (Aol 20000) G sie An 3 120 b L 26 5l ROHS g 4881 sil (5 il
sectional area must be designed to maintain minimum voltage drop less than 1% Copper Earth Cables o Apulatll L Y1 CUSH (g 71 e JB agall (linsl ol e Jaliall 4 e da 50 280 (Al S
with all required accessories. Agsllaall laalal aea
A6 PV Combiner Box 1ol ganil) (3 gdia
The PV combiner box should be used to combine the multiple DC/AC input to one output, and it shall Oy als g ke (2 2221 DO/ AC 23 g ‘“;IFJ’.‘Q;SLS@:;‘” k?f:: e‘fau‘,f
comply with the following specifications as minimum. Enclosure materials: Coated metal with lockable front IPE5 ce Ji Y ies & Jiall J.\\é'u—mui Lu’ \_.. ’iix‘.’s]’”
door and with a Protection grade not less than IP65. ’ o L::l . ?ﬁj“‘y.uy\; fmf - ét:fj;m | e
Number of input circuit: total number of strings in addition to 2 spare inputs. ollnl Gl ol 4 . E % e lanl A AUme
All strings must be double-protected K Ll . ) @;::w_ds“e ﬁ@mfﬁ: S5 u‘ ::
(String side DC protection and inverter-side DC protection). DC fused for each string, DC MCB for each DC MCB « 9 eaie DC (08l il 0 DC ooy =8> DC Abe) No. 1

MPPT input inverter side.

DC fuse rating for each string: 1000V, 15 A. Built in surge protection device:
Overvoltage protection.

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

Product warranty shall be at least 2 years.

Anti-backflow diodes.

MPPT Jsae il

Al ¢ manall Ll 8355 (e Aes Slea L el 15 ¢ 8 1000 cAbudes JSU aiesall sl Js Jaee
(mSall (38l aalaall

L2850 gl e Alasll

Asieds N 70+ ~ L5t ds 2 30- il Ans )l s dx 0

Y e i giial) Gl 055 o o




A7

Grounding System

ol pllas

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 k¥ ik U5 JSLigh s Jsnall s sl 1 51915 colanall s i 5 oy

e small (o anliall dlaall Ui o o 3

Lol i e IS 230 alaRul rana (S Bt s g el s U A sheadll JSa )l sy
i iy AUl ddane Sl Glavial Gla ddanall 38 )1 / Apivaall dukat Y1 san i S 2 o oy
hsiSe iana o ga (ol Lea ) el eSS Bas 55 B CapSiBan 5 S

& DC grounding. s i it (s s ¢y o o i g1 30 g5 530 mren 5 o oy NO- T
Metal oxide variators (MOV) shall be provided inside the Array Junction Boxes. In addition, suitable MOV's OO © 05Ol iy il A Rl B e t;; i:;é :‘::
also shall be provided in the Inverter to protect the inverter from over voltage. Grounding resistance should U i ¢ Gl ) BB 26 s ol 3skim 213 (MOV) () 3 ~—'bw )éﬁt_m
be less than 5 ohm. 5 o Bl im0 i 55 0 o 5130 2020 sl A gl 2dil MOV s
¢!
A8 |Mounting Structures Fadd) 71 g Jal g
Mild Steel Structure/Tower, Module Support Structure and Concrete Foundation for Solar Panels of
required high (according to the site requirements and supervisor Engineer instructions) for mounting the 1 (A sliad) Ao Lol 21 Y iy ol Ay g san gl ped JSob ¢ Qe 530158 2 e/ JSb
solar panels required to power the submersible pumps and designed to BS5950. ) i nﬁj‘ - AT Apnaal) 480 11 o iy ua-\;«-d‘ ij dsd il
The weight of the fixing concrete blocks should be not less than 72kg per module. ts.\;, X ?‘5‘72 o il o Al o5y Jis i ua.-.é85950 s I,
The structure will be made of square hollow galvanized steel with vandal proofing. Structures, profiles, il JSLel 55 o ;mg_l);,n ’JJ""'nt‘ &—‘UM“Wé)A“ bl Gl aanl) e dSel oS, | LS 1
clamps, and all of the accessories should be compatible with the selected PV panels. No welding allowed e (“iﬂ. o v a)‘-la.al\ 2y y el AC‘)W‘.e m‘}“ lialdll émj é.\L.:;ll, sl
on structure. The structure steel for the support of the PV module will be made of galvanized medium P;“ m}“ ;,;)A digae ¢L£§A on i suims ) am gl e u J's_@ - ?m' Il
gauge square hollow sections and angle iron anchored to the RC base in 600 mm deep hole 450 mm s ) ) (; 600 (sens ae 450 )Lu RC 5;__&:@ ;‘_I;.)'. m;}
diameter. ) ) T
A9 | Testing and Commissioning of the solar system Agaadl) ABUa) Ui Jadd g LEA)
Conduction of tests after the completion of works for 72 hours to confirm that the system is functional and L. e et . oL . . R
the water flow is as expected. e 8 LS ool iy oLl e (po Sl Aol 72 30a] Jlae W) (e elgii¥) 2oy Siapadll el al) LS |1
A10 |Security Fence Alaall glow
Supply and installation of a metal fence with barbed wires, the work includes the following: syee JSE o il i il 32 o &"-f « )-“ 2.% ggb‘-' 5 LUELM aLL.:;\, J‘y’;‘i_‘:u
Provide materials and construction of 2.50-meter-high chainlink fence made from galvanized and/or ade Laally C20 ae (30x30x60) il 2 31 3 ‘b_u) o _m Al DN 65 550
anticorrosion iron post 50 & 65mm DN that shall be embedded in concrete footings 30x30x60 cm C20 and _us); Jand) 4318 20 315 5 20 50 X e ;50 Al ILUM . .f’ e 3'5‘)13” e Adgdl i
pressed at end. The panels width is 3 meter. The chain link 50mmx50mm opening and 3.15mm dim; the ’ ) oSled AL SNy e dasha B35 ML | 110
work includes installing of three lines of barbed wires above. X o BRC 75 il clilse o 5ia 2.5 g1l oo DN 65 5ae ¢ a2 (s yus iliall 52 3a il 3¢
Double leaf gate 2m in width, poles DN 65mm 2.5-meter height with BRC link 75mmx75mm spaces with all ’ iyl il claglat G _' 5] s e e 75
requirement according to the instruction of the supervisor engineer. . i
A11 |Labeling and Warning Signs Agandl) g pdadl) clade
All needed labels, warning signs, instructions for exploration are required. A slhe GLESELY) Ciladdad s jadatl) ciladle 5 iliialall ges
A12 Training of the water committee olsall Adad Gy
Conduction of training for the local concerned water board (attendants) on the operation and maintenance 3 i R L i
of the solar system for 2 days minimum. Training materials must be pre-approved by INTERSOS's I e G el () oLl D s J5 o (G palall) (ol ool Gl s el o1
technical staff S s3] 328 B e Ayl S sall o Al 3881 sall o5 0 g
/A13 |Changeover (AU jslas (o Jagad (pSu) adald
Changeover (8L jolas o digad pSu) olls No 1
Total Al
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