INTERS[Q]S

Bill of Quantities For Gharb Sina Well Solar System

o . 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 J58alls ) AT eall 7 lail (555 e 5a Lo IS5 ALalSia eaia Bas 5 L5 Sy S is 2 58
success of pumping to the tank and for the contractor to study well the accompanying technical el 83 sa i il 5 il SIS 318 ) 5 Al Jghand) a5 Aalaall 4l Claaal sall las Gy
specifications, fill technical tables, and attach catalogues and certificates that proves the quality of the e 0585 ¢ il Guigall gl 5 438 el 4l il sall (385 2300 JLSY a5k e IS el Jady
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 A guda g S ilas o)
Supply, installation, and commissioning of high quality Monocrystalline PV Solar Modules (Pre-approved: e Baaine) 32 sal) Alle B sl Apolaf A0 g g peS Apuaatll A8l Cilan y oy S 55 2 55
Flash test certificate is required for at least 3 panel samples). PV Models should meet the required Clieal salls 3 pum g e el 5 o ang L (V) e e AL (D L) Baled gllaa
specifications, internationally certified by TUV Rheinland to IEC 61215, 61730, 61701, and UL 1703, ISO, 561701 561730 5 IEC 61215 _ylaal tés TUV Rheinland Js ¢ Usa saciaall ¢ 4 sllall
BS and UV standards with required certificates. Ay sthad) Glaledll 0 UV 5 BS 51SO 5 UL 1703
Nominal Module Efficiency > 16% 716 <dzawY) 52 ) 51
Nominal power output 90% for 10 years, 80% for 25 years; ¢ 4w 25 5341 780 ¢ Sl sin 10 3241 790 oen¥) 8l 2 A
Product warranty shall be at least 10 years. Y e @i 10 @l glem oS gl LS 1
Anti-reflective class with self cleaning layer. LA Calaiil) Aida wa ulSaiS Babiaall A2kl
MC4 Solar Connectors Luedll MC4 Bl 50
Terminals polarity must be clearly marked with + & - for corresponding connections ALlaall S gill - & + Ay = gan g A lall ildasall Akl ad any
Capacity Required not less than 45 Kw Ly LS 45¢ e Ji Y 4l 5l
A3 | Submersible Motor Pump ubalad)
Supply, installation, and commissioning of motor pump set should be of European made or equivalent (Pre- | (s saaine) Ledibay Lo i piall G of & jaall Aaime de gana Jaiei g uS 5 35 85 5% Of o
approved). The motor pump set should be compatible with the solar PVs, starting compatible with AC, 5 AC Jsoli g 1y ¢ At guim 5 56 Bpnaal #1511 e Al gia @ ol liiine Ao pana 55 O iy
MPPT and VFD operation. Product warranty should be at least 2 years. Description as follows, ¢ Al e Caa i Y e g el Gl 058 ol was VFD s MPPT
Submersible Pump, multistage type, having standard 1SO-9906 specification, Pump efficiency > 70% at die 770 <iaadl 5elS ¢ ulill ISO-9906 chival say ¢ daljall 23aie g il e ¢ Audalé Aiiaa
design point, high quality the pump bowl (shaft, impeller, casing, pump delivery and housing, coupling, wear | &)Y ¢ &Yy danal Jua s ¢ GOl ¢ o Sl ¢ 2 ganll) 3250l Mo daindl sle 5 ¢ manaill s
ring, no-return valve, strainer, etc.) made entirely from steel DIN 1.4401/AISI316. / DIN 1.4401 Y5l e JalSIL de sian (&) ¢ sliadll ¢ ¢ ga Ml axe alaca ¢ JSU ddla ¢
For the following requirements: Q= 4L/S, H=235m AISI316
Submersible Motor (shaft end) high temp. (HT) with stainless steel (AISI 304) motor body, stainless steel Q=4L/S<H=235m ;i el Set y

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

AISI) faall o gliall 3V il o o jae Sag2 (HT) LAlle 550 0n Aa s (2 50n)l les) ubile o e
Q¢ Slins s5le SS e ¢ (Gsiie sl AISI 316) faall o aall 3V il (se @l jna 3 5ee ¢ (304
DOL dieall 6. ¢ &y 5t dn 53 50 slally 55 slas S jae Zha ol 39S PE2 / PA ¢ il 2aleY
5cliSl ¢ |PB8 ¢ 48l 85550 2850 <<l aall de ¢ clelu 3¢ i 415V « 50/ 380 262l «
DIN 35 ¢ 13 /1S SlSia oy aila « B3kl <) 33l cOs @ 2 0.84. (NBR) « 827 <

Lesi S i alal « 24960




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, including smart inverter device
shall allow hybrid operation with external power source with standby generators 312 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,

CIEC 80529 e 335 g 5bS 48 e Jis ¥ Gy MPPT pSaill ol iy (oS 5 35
o sy ¢ S Sl Slen olld b Ley ¢ IPB5 e J Y dilea Za % UL 508C « EN 50178
G Ay jre el il b LS 312 Tphalsial Sl se a o s Al jhas o Lalidall Jailly ey o
AC / DC & yaa Gaina olIa3 (i oal i) A8 ran Fpantl) T g oy G ¢ RS2
Jisadi s (VFD) e 2355 ol yae o 23 e )i ) saliasa 5 J s plasiad gy ¢ gl (3305
<22l @ ¢ Adna) (Kaisaa s« MPPT daazall 23 jiad) Ll ) 2159 e aisal) Ll

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 Jsae cils

¢ enall Ll 3l (e Ales e Ll 15 ¢ 58 1000 Al JS aisall Ll 8 Jans
oSl 8aill 3aliaal) il

L2030 gl e Alasll

Asie da )3 70+ ~ Asbe da s 30- il L3 ) 5a A0

Y e s el gl 05 of e

Circuit Breakers (2 Strings Min.) Kwh meter system, Surge Protection & Protection System with all other Flaxi) e 48l ¢ Kwh e alis (500 aaS Judla 2) 5501 adal 8 ¢ i yall ¢ Cilall Jusnlll) jadiions No. 1
fittings, accessories and required works; Data Logger Storing Information, Display: LCD Screen display with Jaia (385 Glaglaa ¢ A slhaall Jlae Y15 clialall ¢ (s AY) G jaeaill s ge Alaall aldai s Ll
Cover and LED status Indication: Power & Efficiency drop vs temperature at variable PF indicator, the A2 e 3l 5 28Ul alias) :LED Ala i ¢ sl aa LCD (e &L ;o all ¢ il
MPPT inverter should be rated Efficiency > 96%of European made or equivalent (Pre-approved), Al Le 5l 255l gm0 796 <BliS MPPT (iSle Casial cng ¢ juaiall PF e die 3l jal)
(Ui 2t
A5 |System Cables =R
Supply, install, and commissioning of submersible pump electrical cable of sizes in accordance with IEC 5 blae e 5SS laa ¥l 5 ilulialy udalil) Aaaall 3 oSl OGS Qg S i 255
60364-5-52 standard/finely stranded copper conductor copper double insulated sheath material J EPR) g (oad o sy A5 je A 53 o Al 202 30l / |[EC 60364-5-52 laal 50
(EPR/EPDM), core insulation (EPR/EPDM), up to 90 C, current carrying capacity (DIN/VDE 298-4) normal (DIN / VDE 298-4) kil Jasis 3 < C 90 s « (EPR / EPDM) ol e 5 « (EPDM
voltage (450/750V — 0.6/ 1KV), class 5, water level cable with sensor, water resistant, insulation against e e slall pglie ¢ jaline g eldl) (5 sima IS ¢ 54 (750V - 0.6 / 1KV / 450) sl sl 1 | 225
ultra violet, ozone, general and harsh weather conditions, special for drinking water. Standards (IEC 245, IEC) aaall ¢ ol slaay ala Al 5 el 2 sadl gl ¢ 0955591 ¢ i) 38 4a2Y) 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 Jtomal 5 &y sllaall alan¥) ol 3 5ol iU dlaals 15l an diliiy a5 2058
with IEC 60364-5-52 standard with all connections between solar panels, DC Cable (From array to combine Gvia ) A giaall ga) saivall Sl JAS 5 Basalll #1591 G SBlaaa 5l aies a0 60364-5-52
box and from combine box to inverter) Generator and Terminal Electrical Boxes. Min 6mm, 3 cores DC, 3155 B0 ¢ aa 6 a1 aadl A sl ol 5eSl) Galia s Asall (el G anll (3 535m (a5 gpenll
PVC conduits for cable holding. Flame retardant and low smoke emission fire, RoHS compliant maximum olall As 5o ¢ paidiall Gl el s alll e (SN Jeal PVC @ls8 ¢ jaine )l | g |
temperature to meet is 120 degree C (20,000 Hr) short circuit temperature 280 degree C. Cable cross oo )l a Aa 3y ¢ (Aels 20000) 42 sie A 2 120 (& Lz <1850 ROHS go 4881 siall (5 suail)
sectional area must be designed to maintain minimum voltage drop less than 1% Copper Earth Cables with o Apmlaill T JY) COUSH G 71 e S8l gl Gl ol e Bliall 3, 5ie 4 50 280 Sl eS
all required accessories. Al sl pres
A6 PV Combiner Box ti ) il (3 2ka
The PV combiner box should be used to combine the multiple DC/AC input to one output, and it shall ol iy ¢ 22l g st 823054 DO/ AC e g “’"‘”jﬁ‘i‘j&. if_:z:;f““.?u
comply witlj the foIIowir"ng specifications at minimum. Enclosure materials: Coated metal with lockable front IPB5 oo Ji5 Y lea a5 ¢ Jil &ﬁ‘jui q_; Y _ﬂiﬁ":
door and with a protection grade not less than IP65. e s i y y TR
; o o - ) Ohalia) e ) A8yl Judld) e Mea) 1 JAsY) 508 2
Number of input circuit: Total number of strings in addition to 2 spare inputs. €300 IS e sl o 055 o
Al strings must be double- protected . X N s A i IS
(String side DC protection and inverter-side DC protection). DC fused for each string, DC MCB for each JXIDCMCB « &l ISl sgomie DC (ool il 00 DC s Aulid > DC ko) No. 1




A7

Grounding System

sl

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.

(HEBCO dakai¥ liga OS5 JSLell 5 Jgmall 5 Gansalll 2 191 5 lanall aan (i )5 oy

e sall e andial) Blaall allas s o 5L

ol s (e IS 2o aladiuly gasaa (S A gam 5 e Clas 5l A shaal) USG5
i iy AUl Adase Al lanal Ll ddaaall 280 51 / dsiaaall Blae V1 san s o o o
S iama s Ga ol ler ) ol peSl) G Bas 55 ALl (S sas 5 S

O Gl Sladie lallas llin 05 o cong L om ) a5 30 B 5l 3560 Y) gen 0585 Of g

All the grounded devices must be double grounding. There should be a two separate grounding system Av No. 1
& DC grounding. Av &DC ¢ s
Metal oxide variators (MOV) shall be provided inside the Array Junction Boxes. In addition, suitable MOVs Wl oy ¢ @y ) UYL & sheadl) qlis 313la Jals (MOV) gobaall 3l &y 555 ang
also shall be provided in the Inverter to protect the inverter from over voltage. Grounding resistance should | 5 ¢ 8 (s il e glia 655 o a5 2gad) (e Jsaall laad J gl (8 il MOVs 56
be less than 5 ohm. ol

A8 |Mounting Structures Apuuadd) 7)oM) Jal g
Mild Steel Structure/Tower, Module Support Structure and Concrete Foundation for Solar Panels of required (sl e Losalll 10 33y (aludll Bluja g3l ped IS ¢ e (g3l 5h 5/ JSa
high (according to the site requirements and supervisor engineer instructions) for mounting the solar panels i) Juanid A V) el 48U ) ) a5 Y pall uigall Ciladday ad all cillaial
required to power the submersible pumps and designed to BS5950. Bany JS aaS 72 g Al ol @l ¢35 Ji YT s BS5950 daanadl s dudlall
The weight of the fixing concrete blocks should be not less than 72 Kg per module. Gkl 5 8Ll 0585 o i e gn sl wdall gilaall bl saall e JSsel) @ sSim,
The structure will be made of square hollow galvanized steel with vandal proofing. Structures, profiles, o il G e Y 3R al A g eSH Y1 e A i cilialall s 5 Ll 5 Al LS | 1
clamps, and all of the accessories should be compatible with the selected PV panels. No welding allowed Alilae paal) Ao gia Aoy ye 4 e gl (g A gan 5 S Ban gl o) Cliall Sl sl s, JSsel)
on structure. The structure steel for the support of the PV module will be made of galvanized medium 22 600 o ae 450 Lhis RC s2eliy e 4350 ) s
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 Apnadl) 48U AT Jids g LS
Conduction of tests after the completion of works for 72 hours to confirm that the system is functional and e LS olaall (38355 pUall Jae (pa ST el 72 52d Jlae Y1 0 oLV 2ay lla sl 6] ja) Ls 1
the water flow is as expected. .

A10 |Security Fence Alaal) glom
Supply and installation of a metal fence with barbed wires. The work includes the following: teb Lo ) Jaiy 5 3K Dl (gaos zliw S5 3,58
Provide materials and construction of 2.50-meter-high chainlink fence made from galvanized/or 3sae S o il i Claall pandl (ge g sian jie 2.5 gLl Aludu Jay gl oL 5 3 ga el o3y
anticorrosion iron post 50 & 65mm DN that shall be embedded in concrete footings (30x30x60) cm C20 and 4gle Lzl C20 ao (30x30X60) Al 3 20158 (8 4dsm i o O a5 5 DN s 65 5 50
pressed at end. The panels width is 3 meter. The chain link 50mmx50mm opening and 3.15mm dim. The Joall 485 20 3.15 5 20 50 X e 50 Ao oy A oy i SKcU'Y‘ vase Al o
work includes installing of three lines of barbed wires above. ole | ASLEl SIDLLY) (e daghad 3V (S 3
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 il ae jia 2.5 gl )) oo DN 65 s2eel ¢ jia 2 (i dilall da 53 30 Dl 53
requirement according to the instruction of the supervisor engineer. el Gutigal) Cilaladl (8 5 bl s pa e 75

A11 |Labeling and Warning Signs Agandlly pdadl) clade
All needed labels, warning signs, instructions for exploration are required. Aol GLISELY) Cilaglat s pdaill Gladle 5 Gliald) s

A12 |Training of the water committee olual) ddat quy
Conduction of training for the local concerned water board (attendants) on the operation and maintenance of I e e s saad (el pUaill Aila 5 Jiadi e (Cpomalall) aall slbiall Gudaad (i 6l sa)
the solar system for 2 days minimum. Training materials must be pre-approved by INTERSOS's technical (il G B8 8 (e il S pall e Ral) 885l 3 ol ong| LS| 1
staff

A13 |Changeover (AUl jabas (o Jasad (pSe) plald
Changeover (B jolae o i3 0Su) &bl No 1
Total (Al
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Project; Multi-Sectoral
Intervention for Yemen In
Taiz Governorate

Rehabilitation of Gharb Sina Water
point (Borehole) with the installation
of solar pumping system - Taiz City

Design; Omar Al-Fakih

Drawing Name;

Water project pumping systems
layout

Drawing: Omar Al-Fakih

Date: Dec 2021

Scale; 1:5
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