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Project name: Rehabilitation of Water System in Al Aisam, Mawza District - Taiz Governorate.

Activity Type: Supply, Install and Operate a Complete solar-powered Water Pumping System.

GPS Coordinates: Well location 13.297277°N 43°5192077°E
Location of project: tank 13.291068°N 43°522633°E
Solar Site 13.297267°N 43°519207°E

INTRODUCTION: Ddadie -
The purpose of this document is to state thi 360 Aaa clllia o ¢ sl Tl g 285 038 e a3l
requirements for works related to the supply, Al Js ity oS g 2 ) s A laiall Jee DU A 50005, )
installation and operation of complete solar- A sbhaall Dliadall apes xe B e M A BRI el 2] L alSie
powered water pumping system in Bitan community | - e 5305 3 e e slaall b 1 A Gl culédial gall Lad
with complete accessories required as per standard s Al (g lall ol )
specifications to lift water from the well to the
elevated concrete water tanks.

The operation and testing works is part of this scope GIA S ia Jenll Blai e e ja sa HLAY] s Juiill Jlac)
of work, and all the necessary works (installing a S e ) damall S Jas ) a3 Jae ) :
submersible pump works, install Polycrysta}lline solar | \mppT e J €5 e chaasall) 15 1Y
panels, Electrical inverter MPPT, All electrical work Jlacl s ) 215 1) e S 5 el Al oS JacY)
needed and Mounting Structure to carry solar oals o35l el S i) € g il

anels, Install Riser pipes, ductile valve and non- L al Ll 5l ‘o ol Gl oL
I:eturn valve constrEcl?c chamber rooms for valves (s ol Ol g el ol P
’ ’ d el dLAQ\ dlai - ) J..Ldl bl@J
.Us Qe > R ES

Leveling, Excavation , Backfilling and installing the
rising and transmission pipe lines, construct water
fetching points in the respective areas and
rehabilitate the elevated concrete water tanks for

this projects are part of contractors scope. Ll by, 2
Leiled) coay s g sl sl a0 JlaeY s @
DELIVERY CONDITIONS = 2 &=
560 A

The works for this project, should be completed
within 90 days.
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The Contractor’s price shall include all costs or
expenses for all requirements in accordance to the
specifications set forth in BOQ and tender
documents.
I. The rates to be inserted shall include for all
costs associated with the followings:
e All items listed in the contract data sheet —
scope of works and detailed bill of quantities.
e The contractor has supplied materials, water
and electrical connections testing, skilled
labors and overheads also whatever needed
to complete the work.
e Protection of materials, community property
and public service equipment in Site.
Clearing and cleaning the places and transport the
debris and litter collected to a place approved by the
corresponding communities.

i) 5 Sl man o yr (8 Jadd O Jsall e any
Jsha Lo (o saiall clana) sall a5 cildlaial) graal
Aailidl il 5 bl
o yall S maen Ll ) Cpny A QB Jaii |
th e
é&:-ﬁﬂ\&h@ﬁ);@&;)dﬂ\d;ﬂ\@a °
Aladd) sl Jsan s JeeY)
oladdl a5 o5l e dediall 3l sl @
sk yually 3 oalall dllasdl 5 cely jo<l)
Jandl JLeSiY  3hle JS il dalall iy jladll
daxdll Dlas g aadnall GlSHas o) sall Ales @
sl e ol Al
leman ot 5 Aabadl) 5 allaall Jii 5 (SLY) Ciulaii 5 puelas
ladina) gle i@l g S )

The scope of work for the project of “Rehabilitation

(re AlalSia Ban g Jirlil g S Jig 2 ) 68 g 5 el Janll (Bl

of Water System in Al Aisam ,Mawza District - Taiz

- sliall daal skt & g pde dpsadl) A8 oLl e Y]

Governorate.”. This work will be done in accordance
with Bill of quantities and technical specifications
documents for each item and this work include:

Jolaal g Janll 128 285 g " 5ot Adadlae Qs & e
ol L e Y1 o8 oty i JS) 2l 538505 oS

The contractor should also provide:
I. Detailed shop drawings.
2. Safety plans.
3. Schedule time that includes all stages of

the project.

1.0 4. lIssuing all required certifications from
the local authorities.

5. The results of the pressure test for the
replaced pipes

6. The results of the pumping test after
operating the pumping system

Poe IS bty pd 8 J5dl e

Alaie Joe clahiae ||

LA AL dla 2
25 3 58 Gaaly Juade ey dsa 3

Ll Jall

83 sall Glaled ren wledy Hlaal 4 1.0
Alaall Cleadl (e gl il 5 o bzl 5
Ay sl

goall laal il jlsal 6l 5
3y Ha shaiall guall 5 Gl L) il 6
il

Supply of items within Contractor’s scope of
supply required for the operate the systems,
such as equipment, machineries, instruments,
materials and other items, including PV

I.1 | (Photovoltaics) modules, Submersible pump,
Electric wiring, Control unit, the Mounting
Structure to carry solar and the valves.
Accordance of the specifications mentioned in
the BOQ and technical documentation.

Jsall e o slaall ) il (Bl ania 253l ) 55

3 sall gl g2 VYT g lamall Jia dadasy) Juaial
i gm 5 el Cilaa I @l 8 Loy ¢ a5l el e

oSl Ban 5 5 Al oSl ALY ¢ Aalall Cilaiaall .1

il gall 1 5 Gulaall ¢ dpsadll 21 ) 22 58

Al Gl g Clasll J s G lgle (a geaial)

Installation of complete units comprising of PV
(Photovoltaics) modules, Submersible pump,
[.2 | Electric wiring, Control unit, the Mounting
Structure to carry solar panels, Riser pipes,
valves at projects site.

Glaa gl s p e Jaid AdalS saa g S 5
COlua gl 5 ¢ duble daiiaag 5 ¢ PV A s g Sl
Sl s dpadl) #) 511 20 B 5 aSalill Bas 5 5 Al S
oaly ¢ sbsall il 21 YT s
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Installation shall mean the erection of PV S is ¢ A gaim g Sl Clas gl Coi ey S
modules, installation of submersible pumps, Salan 1 G Al 5eSI DY 5 ¢ Aulalall cilauadll
electric wiring between PV modules and pSaill Bas p S 55 ¢ Audalal) Cldiaall 4 s g 5eSU
submersible pumps, installation of Control Unit g dsas Alead) @l s sl #) 51 221 8
and the bases to carry solar panels and il ) ot laall 5 ¢ olyall 18y canli) S i
Protection net around the panels, installation of | 4% sl le JS 5 Claxall Jaidy § Alaiga 5, 554l

[.3 | Riser pipes and valves under the supervision of Eodall pdse (S| 13
the contractor and his Engineers comprising of | s delaic 8 owigl) audl) ol pal 5 cilllaial
equipment, and all to be installed at the project. | <13 @G & Jualily miase o LS Al sall 5 )

As per the requirement and Supervision of sl Jf (e LS i 5 Lgaranal il ALl
Engineering team of fhi 360 as described in

detail in relevant documents to be designed and

installed by the Contractor.

Operate of systems and carry out performance

tests by the Contractor in presence of thsi 360 Jsaall U8 e o))l al o ja) g dadaily) Qs
Engineers in order to demonstrate that the Of Gl Jal e Lpalle Cilading udige 3525 8
systems are providing the designed outputs of 5SS gl e ol danadl Cla Al 8 55 aLail)

[.4 | water such as Head and Flow and Solar Panels e Badale ) 8 8 A1 YN8 A I AdLaYL 38 | |4
output by doing measures for at least two days | .Aeshaiall Judi a2y (e g3 52a0 Al Slblarall Ll
measuring. An electronic copy of the test A DAY Bl (e i g S AA 5 o
certification will be provided to fhi 360Engineer el adall el pal dB o ju) daua daliie (unige
before final payment is made.

The training shall contain lectures and practical | ddec Ol 505 Ol ualan o a3l 5 sing of can

[.5 | courses and with duration not less than two s oo JE Y sy | |5

days.

The contractor will be responsible to provide

technical services and supervision at the il classll 5 e Vs Jslid) ¢ sSom
| ¢ | Projects site for the purpose of installations, S il Gl g g pdiall @Bl e e sl a1 L6
" | Electrical and mechanical tests, Operation and slaly o Judll g Al 5 Al oS il jial |

conduct of performance tests of the whole LB ) @ sl

systems.

The contractor §h3I| prow.de list of techrncal olaad (s simt Al s Jpom s Jsidl e cns

staff such as Civil, mechanical and electrical G eI et Al e 2alls alall Jeall L

i in addition to project manager etc. sl UMM w.t”mx' > >

|7 | Sh&neersin a " to proj nag & g sl o ALYL (Sl 5 Salssal | L7
with relevant experiences and specify number Jinn i (58 5yl il sias 23 5 pgil ) ALY
of years of experience for each. .

g sl
All used materials, cement, bars, nuts, etc., $u‘ w,uﬁf J:u,;“,} %\1\3 J!JA\ e‘u

1.8 . . sasall 5 Baadl 4y jladll dalall (e Ao sumn S5 | 1.8

should be made of good brand and high quality. i

Submersible pump set (Pump + Motor), with
suitable cable and accessories.

Q) o (Sl + Al Bl s
Anliall Glialall mea 5 L5l Cuilia
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Woater level sensor for the well and tank with

Gy BN & O\)';.“ 9 )3,\3\ ‘; o\:m]\ g_\:\ul_m! ERIVEN

2 suitable cable and accessories. pulid) cilialdl 2
3 Solar PV modules consist of the required Tl e (ST 5 dpnnadd) A5 gaim g 5eSI Dilas ) 3
crystalline Solar Panels to operation of system. il il 4 sllaal) dpedill 43U
Earthling system to protect the pumping unit " e Mael 4 e g
) ) gl I3 Laal iy
4 (Solar panels, mounting structure, inverter and * }t iﬁﬁéﬁb\zjﬂ ) u:: ::‘LM 4
pump)-Also lighting -proof system to cover all & feall e plaie S s M | I
the component of the solar system. ) st
Fixed mounting strucFure with angle not less ciil Aa 3 15 e JB Y sl cnlie JSa s
5 than of |5 degree suitable of number of PV e L. . 5
e ganaS 4 g 5 oSl Dlas )
modules as groups.
Stainless Steel Solar Pump Inverter (VFD with ) daede aSaiBan 5 ase dpsadl) ddiaall 5 8
6 | built in MPPT controller)which can be operated Jodill 48 ¢laall o glaall 3Y ll (0(MPPT 6
by DC and AC system. (AC 5 DC) (pelhaiy
7 IR/UV protected DC cables, pipes and AasYU denal Glaalall 5 i1 sDC LSl 7
accessories. Aoadnll (968 AxdY) /o) jaall Canl
8 Interconnects, connectors and protection el 3 3l s ln sl EShn gl 8
devices.
9 Chain link fence to Erc':gict the system as per el gl sy oLl Bl Sl i s | 9
Contr.'ol pangltshill l%?hwatertprlcmf anlq 353 O cime s JSU 5 slall A fin uSa34n )
10 corrosion resistant. -The control panel is Uall Al i g5l 5 YT Sl 5 el 10
provided with the necessary protection devices Sl J o
for the system as per BoQs. CT o
I Junction box (PV Array / DC). PV Array / DC duasill §5iua I
12 Pressure gauge 16 bal'~ with operating sl clinle o s 16, kel ok el 12
accessories.
Non-return water valve ductile flanged 16 bar, 4 | c« (a4 shi @il JiSp sldll g g ) o2 plasa
I3 | inches, with 8 bolts for each side 24 mm size of o ale 24 (e dga JS1 15l 8 5 oSUI 30 13
bolts and other accessories. Adliale aaes
NO Part 4th: Minimum Requirements llkiall (e (V) aad) el 1) o ) ¢

The pump power requirement should be
computed using two methods:

A. Using pump sizing and performance
charts provided by the manufacturers
that require key variable such as total
head and flow and is based on best
efficiency at the service point.

B. Using manual formulas that calculate
pump power from the total head and
the flowrate, water density, and
gravity.

C. The Contractor shall provide
detailed calculation sheet using a
certified software or manufacture

e\dilub. A aal) A8Ua clallate laa sy
(i yha
el claladig 5 Adcadll Gulie aladin) ||
s 1) Amieaal) S N (e Aadiall
Al g a8 )l Jlea) Jia Gt ) | aia
Aaadl) ddads 8 5l Jadl ) atind
558 ot Al A sadl gl pladinl- 2
8l 5 S ¢ L VI (e Al
Al oLl AalsS

Sl paluis o5 Jaall ey 3
A5 g el s o2 Al cilila
gl pladial e ) Lle (38 5a s
Gy alaall Ji (e dpnia
A gllaal e sladl
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selection software to achieve the
required parameters.

And in both method the daily demand of water
needs to be achieved as shown in the table
below

LaS e gall olall daS (iiad cangy (8 Hlall A
D diul Jsaall (8 n e

The capacity of PV modules should be produce
the required flow.

G 40 gaim g 5eSI) Clas 5l 3 )08 arenal cany
sl ol plwy i) A8

Solar PV modules should be installed a leveled
ground surface area at the location specified by
fhi360 Engineers.

MW\{SM‘C\}ML‘}B&-&\S}&-\:&
oY) s (5 siase (pe A pall Claladdll
daia oudige J8 (e 20adll Gl B g (g gl
Al gall 3 )

The steel structure supporting the PV modules

should be painted twice (two layers of primary

anti-rust paint and two layers of weather proof

outdoor paint, to avoid corrosion and color is
to be selected by thi360 Engineers.

Famaal) 2 550 il 53 5l (Kol ¢S o
faall sl oulu) oSl (g piiad) (4 5
Al ol g2l o gliall (o lad) Glaall (e (iida
dige JB Ge o lial oy o slll 5 JSUI Caiail ¢
PRI EE T

The steel structure should withstand 120 km/h
wind speed, and hold |0 times the total weight
of solar panels. When installed on ground and
concrete foundations should be added
according to the weight of panels and mounting
structure as shown in the attached drawings.

120 Lol de s (2¥ il Sl Jaaty o any

Ay ol Cilaazal 10 Jangs ¢ delu / oS

s o oY) e Sl die Al #) I3

2V O Jantl Caulia Al ja Gl Az
LA o)) ladadall Cony e g

Inverter should be equipped with an automatic
run with Soft start system to operate the
pump. It should include all protection, including
over voltage and under voltage protection and
over temperature and automatic overload
protection and quipped with required sensors
such as Water level sensors for well and tank.

Siilasish Slens 3530 08 O g oSkl
(Soft Start )z JS&y daadll Juadil
s i o iy Ay jumy Y
sl Aan 5 iyl sgadl Gl 3 L ¢ dubaal
M\%\A}js)\)ﬂ\z\;)d&m‘)buM\

A stladl) iluball aead AiliaYly L x5 3)
AN o) Sl oLl o gie i e 6 gas

Delivery and installation at project sites should
be included in the offer.

)50 3 S il 5 bl Cpana oy O i
o) A gl

Any necessary accessories that are not
included in the BoQ document should be
mentioned in the offer details.

A% e A5 e cliale o JS g

The solar modules must be EU and the
technical ISO-certified. Certificates must be
included in the offer.

AATY) (e Badine Apeeadl) Calaa ol oy 5S5 of cany
& Dl Cpanal Gy SO salgdi g g_g;‘JJJS“
oaal)

All materials and equipment must comply with
international standards and be approved by the
site engineer before be delivered. The
contractor should include in the offer the
catalogues, photos and specifications of
materials he will supply, Also coordinate for
field visit to Warehouses to check how
materials stored

Dl e clanall 5 0 sl e (38155 O Gang
Bl udige U8 G Leale 4881 5all o35 () 5 2l 53
ol Bz on o) Jsadl e g el U8

) s G 3l sall lial 5a s ) gom s Sl SIS

B jual (3l dutlae 3L 5 s i AdLaYl
O 48k
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The contractor should submit detailed work
plane and time schedule that include supply
period for tools and materials within the offer
and resources.

ol e ol gall gl gaM 538 yid

The contractor shall provide all equipment and
materials required to install, operate and test
the whole system before, during and after the
installation with the present fhi360 Field. Also

e e aen aeads i g J el e ey
A shaiall Ll 5 Saead s S il Claza g ol 5
(o @sall (udige ) geany 5 Janll 2885 2ry 5 oL

12 provide work plan with timings for handovers Dbl g LS il ) 59 J g Jae 5 Aadaiall 12
and to give notice to thi360 engineer Oxeaildelu 48 (e Jo Dla el cppnigall ol
department not less than 48 hours for aeld e J sl
inspection and to prepare field visit.

kY
NO Part 4: Specifications and Conditions: rlial gall 5 da g il el I 6 5al) N
Solar Modules: el 71 51Y)
The conversion efficiency of solar cells shall not o P . R S
¥ w\ L\M | 3¢laS ‘2“ L

I be less than 10% at standard measurement %10 0= % ’ LL}:: F L‘j& 2
conditions Aall Gl )b e
The capacity of the actual PV Module shall not . e ) e e -

| Aaddl LAY 3 Y o) b i

2 | be less than under standard measurement e il & v Cfl ti;sm L.:JJ\ 2
conditions. all Gl B

| ey || et dpon i s s
cells tests ’ Y el 2 SULESY

4 Degradation in the efficiency of electricity 8:1S i (Degradation) ¢=8till jslaty ¥ o) b jidy 4
production shall not exceed 10%. % 10 oe Al Sl Al L)

5 The permissible tolerance of the generated o 3] gall 8 38l 4y = gennal) gLl 3 V) g 5
solar cells should not exceed (0 / + 5%) (5%+/ i) e dpmedd) LI
The specifications of solar cells shall comply
mth thfe.: following standard or the equivalent Aidtae Asnatl) LT Clia) g (355 ) da i

ereof: . i
Ll Lo f Al daa)
- (IEC 61215, IEC 61730). (EC 6I2.IL§‘SII§C J 730) Al
- The fr.ame of the cells shall be Llbe WAL Galall SR 56 o bt -
electrically and rust-resistant and deall 3 L. [
. . . pileall 33l aa (38 sia g laall o glia s Lol 5eS
6 compatible with the substrate material RN 6
of the cells. gt v .
XEP PN Dol oisy -
- A name plate must be available on each (Namm?)\ﬂ,ﬂ ‘j& }}u;ds);:
panel of solar cells with the clarity of é\:ﬁ ;11)55 Limf&ci‘y\ i
the serial numbers of each panel of clnc " L‘:‘A\C\_‘ﬁ
solar cells J %
Leal 1add ) W) dlas -
- Module’s protection as standards IPE5/1P68 <IN
IP65/1P68
The contractor shall submit table from the O Aludedll QB Y U< Jsan s Jslial) e
manifest and matched in the handover of panels i e )5V a0 die Lgillae g il (315 )
7 with the presets of YCST Engineers, and 2480 2ay Gildadadia Jaad LYY Aadaiall (audiga 7

provide a Shop drawing for the location of
every panel in each array with mention of the
serial No.

bl 2B S8 e sanall a2 1) (SLeY
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NO Part 4: Specifications and Conditions: sl gall g dag il el I 6 5al)

The solar Panels shall install on the mounting LSSl A5 Hlall aladiul e Jad ~) W) S 5 g
structure with mechanical method only by using | 7! JYL dalall L8l sa (& 2 5 aladiul LS 5§ e
suitable diameters of bolts in the correct Aals Vs Y Al aladin axe g calia Hlaly
location in every panel and not using weld Aabaiall udige el
method except in rare situation with the

approval of YCST engineer.

Inverter: (A oSl Jsadll

All technical data related to the invertor shall Alald loSlally daletial) dpall culilal) 48K &y g 3 o yidy

| be provide for all types of operation, efficiency, Al 23 g g £ 10V julra g 3 aSH) g Jaadiill Jalail 481
performance standards, quality of energy, Etc. W e
The inputs voltage must Pe according to the Lo Jlatiad 11 cpe aal) A1 2l il (65 o o jici
suitable and safe for the inverter, also output cr L . VR }

2 | hould be suitable for the selected Al 5 Ol g al JISH alglil IS 05 o)
voltages should be suitable for the selecte 53 50 20 5l ¢ il Ak ianl] Al d )
pump and the frequency is 50 Hz.

3 The Inverter efficiency should not be less than | JalS die %95 (e (uSall Jgaa 868 J8 Y o)) Ja jidy
95% at full load. Jaall
Inverters must function properly and at A 5 ulas JS8 Jamy of (L) CluSlall e g

4 | nominal capacity within the nominal A 10-) (e A alhall 35 all dx )3 G dpansY)
temperature of -10 ° C to + 50 ° C. A sieda p (50+
Inverters must contain all the required Alleall pea Je LSl e (g iy o) o il

5 | protections. At minimum, and install DC & AC DC & ) bl 5 JJe guiilie S i cangy g 4y slhaal)
Isolation Switch and all required. AC Isolation Switch

6 Grounding system shall be implemented with el o hiall iy 5 olai Jee i
solar system.

Cable: et
The cable should be made of 99.99% copper 799.99 sy (laill (el simn JASI (5 O o
and double insulated. The cable must be tested & g oalaic) s QSN HLiA) Gaay  J s el 2 52 3
and certified as per BSS standard and the w8l = il 8 Al Ul anaE Cang g BSS il
following reports should be provided in the o sall o glin JLad) p 8 e
| | technical proposal: Joad daglae SR 5 )8 e
e Conductor Resistance Test Report. Jrall Gl @ e
¢ Insulation Resistance Test Report. Bl HWaa) s e
e Pressure Test Report.
e Spark Test Report.
ly and installati f D I | X ,
Supply :r;h insta Elltljn %I cc.)ppeirt C cgtt;]e to Bl aieadl gl Ay s JAS g 2 5
5 | connect the panels double insulator, with an 211 o il gn il hall il YT

extension from the panels to the inverter and
the cable is protected by plastic pipes

ASE e ene HSI () 5S5y i)

Submersible pumping unit contains of the following

parts:

A £ 3aY) (pe 435S Aukile G Baa

Materials in manufacturing:

¢ el 3 AR ) el

Feathers shall be made of metal (stainless
steel).

(Dl Galid) el sl (e = 51l
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NO

Part 4: Specifications and Conditions: a
2 | Stainless steel motor shaft (AISI 304) (i) paliiad) Glaall aaall e & sl 2 gee | 2
3 Coils of steel feathers resistant to rust pstall (Jiiwl (dliiud) Cleall paall e C;‘ﬂ\‘aﬂﬁi 3
(stainless steel). L aall
The cover of the electric cable on the feathers ezl pua e Sb jeSl Bl dglaa Cadle
4 ~ 4
of steel Slall aaal)
Cable HO7RN-F water-resistant, flexible aclina gy O slall o ia HOZRN-F Ll & 5
5 . . - 5
double insulators, with length. Al
6 The outer shell of the electric submersible of RTREN | PSP I | [ PPN IYC FEON| DPENG PN W 6
iron stainless steel resistant of rust. (Sl i) saall o liall Clal)
7 | Insulator degree (F) F g clldladallia,n | 7
Insulator kind PVC or PE2/PA equipped with Jbiiul jlean 255« PE2/PA ) PVC Jall de 5
8 . 5 v ol 8
temperature sensor oloallda p plai )l vie Juaidll
9 | IP68 Water and Dust proof protection IP684lealiin 0| 9
10 The engine must be equipped with a mechanical | 1 Aleall [SilSue st wiley & sl 355 o) o 10
sealant to protect against the sand. Jl
II The cable of protection from falling water level ee ol guia o san (e Aleally alddl JiS)) v
with electrode, 25 5Ky
|2 ;’\t}éengine and blades 'ne]:ced to bedcovdered with 2 slls S yaall PVC ben Gide (a5 o i
C cover to protect it from sand an i g s Jla sl e Leand
sediments.
The pump must be complete inth all e e LS e ALS Rl (555 o s
I3 | installation and operation requirements and T ) ke il (S 13
take into the following consideration: ] "f T
- The submersible voltage suitable for laga Gubalall SloeSl) @ paall aay of -
optimum and safe operation and 68 3 jliaall daaall Ciliial se Cuua Liulie
frequency 50 Hz s 50 2 aie
- To bear 5% voltage rise and 10% & oaladil s %5 aeall sy deahy o) -
voltage low (%10 - ,%5+) % 10 2l
- Engine efficiency shall not be less than (%95) e Anadl sl J8 Y ol g -
95% and submersible 95% (%95) o= pabalall & a5
- Bears water temperature as in well 335 sall il 3l m da 3 JeaTi gl g -
information ol sy b
- Installation protection device from sbaall o gusia li) (e Jleall Jlea S 5 -
falling water level Dl
- The pump must be suitable for pumping | 23 Jib all 4l dacadl ¢85 o) g -
with as few solar cells as possible Agaadd) LA (e
Pumping machinery should be supplied having
standard ISO-9?06 specifications, The pump ISO-9906 Famlull lial sl 2l ST 3155 in
type and material should be clearly mentioned, . el e g <
The characteristic curves showing the efficienc T O Al &5 5 s ¢
1 4 8 4 amall el 5elS i i 8 jpeall i) s | 14

and performance of the pump and motor
should be provided in the technical Data sheet,
and the pump shall be certified as per 1ISO-9906
standard.

Q}ﬁoigﬁ}cw\ﬁl}@\ﬁ)}&&)ﬂ\}
1SO-9906. uladl 1 5 adine Adiiaall
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NO

Part 4: Specifications and Conditions:

Cabin of pump protection and operation:

Operating and protective cabins (self-
winding):

A metal box coated with an insulated
and insulated material, fitted with
electrical appliances that provide
smooth operation and quiet operation
when the submersible engine takes off
and continues to operate. Safe from
self-protection of the pump and the
submersible electric motor

The operating and protection cab
should provide the necessary
protection for self-separation in the
following cases:

High temperature. - High voltage and
low - High load - Fault in one of the
losses (phase watcher) - Short circuit in
the circuit - low water level.

The cab should be provided with the
devices of indicated for voltage and
current, and the light signals, switches,
The cabin should be installed at a safe
level. The pump cable that going out of
well should be inside small trench dug
in room ground and cover by strong
metal sheet with length longer than
trench length to protect and safe
electrical cables.

Al aall Aalall Jaa il 5 Alead) A0S

(S sl 53) Alanll 5 Juaoil dilS
salay lhae (Jama (§sdia (0 3ole (A
Lelalay S 55 g jaas slanall LG e

Al 55 e Jant A8l eS8 3l
eblal) & jaall & B die (gals Juali
Ales g Glo Jani LS| alee ) el
Aaaall 4310 Alaad) (ye (pal (5 siase 5 AlS
bl (Sl el & el 5
Alaall s il A4S 3535 ¢

& 1 Jemll U llaally (g shalall)
Al eyl
Jﬁj\&&)\-_ﬁ)\)ﬂ\@)d&ﬁﬂ)\

) g Jlae Jaall plii o aalisil
B & el - (18 ) ) ol 3Ll
ol g alds) - 46l Sl
e lully (0 skall) LSl 3535 o g

4 guall lall 2l L] 5 bl 5 agadl Apdl)
B 3 ) ey (O shidall) AalSll s () s
ISl ey ) iy LS| (el (5 saa A

S e g Al Al palal
dn )l A iy s Gu Jaly L)
Aaghiay (ol 5 CianYl 4nnli oy o5 48 j3])
o S e s GAY gk 4y 6 e
Glaall 58 55 (s yr @l 5 DB Baisl) (a je
Al eI ST LYl

polyethylene pipes (HDPE) 16 bar high
density according to the specifications
of the German (ISO 4427),

Galvanized water, heavy duty, and the
thickness not be less than 5.5 mm, with

all needed accessories, and a matching
British Standards (BS1378-1985).

idle L [6(HDPE) okt sl canlil
(ISO 4427) syl Ciliva) sall b 5 2851
. (DIN8074) «

(s S Odlaall aasdl e sleall canlil
e e ale 5.5 e J85 Y aSleu

Ay el Ol Al oy )1 adadll 5 3 53l
bl J8y/Fa
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Part 4: Specifications and Conditions:

.
Leveling, Excavation and Backfilling Works: - el ¢ aall ¢ 4 ) Jlac
- Cutting or Backfilling are implemented 5 Baanall ala¥) o Lk oy a3 M1 aadl -
according to specific dimensions and instruction Aabiall e ol Gutigal) Cilgpa 55
of the thi360 engineer. dige J (e Badinall Ba2aall da jadisall ol gall -
-. Selected excavated material approved by 2l (8 L] s 33 ) siasall 3 pall ) Aaaial
fhi360 Engineer or imported material will be ‘ cosY) J s
used in backfilling around foundation. e el 5 3N el ) g o2l E¥aa -
- The rates of backfilling shall include for Oe 2l sadll e gl (paal) 0aS 4w 25 S ik
watering and compacting in layers max 25cm or | gl Jlea pladinly Lalaiall e i pliall Govigall 8
as specified by fhi360 engineer by using g el Y ama (RSl 0 eaY) plasinly il
engineering serving device(Total station or oailall A1) 54 Al o gl aen (3 adalll el
level) The rates of excavations shall include for gl sy A Sacinall @bl gall ) @8 sal (10
excavations in all types of soil and removing gl Jlae ] aglaal) alalud) 5l dadaiall (e bl
surplus from site to approved locations 2l o ga (B33 g2 50 (5l s (51 VD) 5 Ay gl
specified by fhi360 Engineer and local ou )bl Cuaa e | oo iall Gee JB Y () Gane-
authorities Lam 60 e Ju Y oam &8 5l
- The depth of the excavation should not be B aelill dajll Lgila s Lgaiza s 5 canli¥) jis g
less than | meter according to the topography Al e
of the site, and the width should not be less saallalls 8 LedY) e alall i dilue b 68
than 60 cm. Gl
- Pipes must be excavated, laid and filled with Al Loy il b 8 Jslaall e oy
fine sand free of impurities.

- excavated supports must be provided to
prevent collapse in the case of deep drilling
- Contractor shall provide safety tape
The delivery, installation and operation process Al gl Jeds Jaedill 5 ol ll 5 Jaill Alac
include the following terms: ¢ g s riall dge Mzl aa g Jiig a5 ||
I. Supply and transport the pumping unit S Clialdl AS Loy )5 ull 8 LS i
to the working site and install it into Slaall g Iarazall Aol y Glubuad) 5 cculanall
the well and joining all the valves, Goall by
17 pressure gauge and water meter to the O Q) e A3S b 2 |7
pumping line. (Aels 48) e J8Y sl Jedall 5 yié () 65 )
2. Providing all the generator-operating
expenses for pumping test.
The pumping test duration is (48
hours) at least.
Contractor may not subcontract any Jee gi So ol e el Hean Y
work described in this contract (e Aglad 438 5o (550 2all 124 (A S50
I8 without the written fhi360. Al 3 ) Asia Aadaia 18

Performance specification and Warranty:

sl 5 e1aY) Cilial 4o
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Part 4: Specifications and Conditions:

The PV Modules must be warranted for output
wattage, which should not be less than 90% at
the end of 10 years and 80% at the end of 25
years.

The whole system including submersible pumps
shall be warranted for:

A.l year the contractor shall bear the cost of
maintenance and repair if malfunctioning
happened to the system such as transportation,
labors and spare parts on during the Warrant
period.

B. The contractor shall grantee the availability
of spare parts for 2 years for the community
that the community will pay for spare parts and
the contractor will supply the parts with
coordination with fhi360 and WUCs.

C. System components should have a local
Agency/ dealer that will be able to provide all
required spare parts.

°JSS:‘-’M4-‘-’MJ_)€-S”“—’\AA)MU)SJU‘“—‘M

10 4les 8 790 oo J8 Vi cangy S 5 ¢ 71 AY)
ew‘uum&.—t.aa.MZS@e—'@/SO;u‘w
oy A 3ad Akl Glaad) elly Ly 4l
Ulee 5 J88 (e Blpall Jlee) @l aiaa Joai aile
JalS LSy Jandt 4 shaiall gl Y US:'LAJS} foany,
Al ae lacall 3 56 (U1 (8L (5

IS gD sl Jlal) adad i e ile Lal
Jany Cuns Al o aainall o ) Al 3 4 skl
g_wucbﬂ\ yJJ}d‘MJCLA‘JMM\
M\M\j\w\ew\

g a5 IS5 Lol A shaiall (3 adadll auas 055 () g
Dbl adad paen 8 1) adine

Operation and Maintenance:

13‘.&;4”} ( Lum.d“' v |

An Operation and Maintenance Manual, in
English and Arabic language, should be provided
with the solar PV pumping system. The Manual
should have information about solar energy,
photovoltaic, modules, DC/AC motor pump
set, tracking system, mounting structures,
electronics and switches. It should also have
clear instructions about mounting of PV
module, DO's and DONT's and on regular
maintenance and Trouble Shooting of the
pumping system. Name and address of the
person or Centre to be contacted in case of
failure or complaint should also be provided. A
warranty card for the modules and the motor
pump set should also be provided.

4 abaaY) Al ¢ Dlaall y Joanlil) dady 25 3 o

A g5 Sl dpunall) AUl Ga oy Ayl 4211
Apeetl) 8N Jsm e slen Jle B (5 st of iny
pais DC/AC & s daunay Glaall 5 44 sl
il 5 i g IV 5 ¢ JSLgll S yig ¢ il
Jom daal s lalai 420 58 O g LS A0 Sl
G Vs ang le 5 4 puin g 5eSU ALl Baa 5 S 5
g gudall ol Al a5 4 ) sal) Dlpal) e
alsas 5 ;ﬂ\jiu@\o\p”ﬂﬁﬁu@i
ad iy LS 5 oS3 5l LA Y) Al b 4 JaiY)
@ jaall Climdl) e gamn s Clan sl olaall iy
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Part 4: Specifications and Conditions:

Provide training in operations and maintenance
of the systems to the personnel (Not more
than 5 trainees) selected by thi360 Engineers.
The course syllabus should contain the
following:

o conducting operation and maintenance
training for the members of the
committee and providing the training
brochure and all that is needed to finish
the training provided that the training
consists of:.

o Introduction to the project.

o Explain the components of the project.

Project maintenance methods

o  Ways to replace project parts

o Safety and security measures

o The usage and operation of the inverter
and the description off all the sittings
and data related to Solar Panels and
Pump.

o All the Operational Data for all the
components and the status of the
system.

o Periodical Maintenance for System
components.

o Emergency Maintenance for System
components and related Error Codes.

o The usage of the Maintenance Kit and
hand over it to related members

Cratinall o) 0 alail) Al 5 i 8 il b

(o=aladl 5 oo atdae u Y ) & s pdall dordiy

Aabiall pviga 8 e G LR

i sig 4l cliac Y dlua s Jaadi () oLl

OsSh o e BeledY able IS5 il A S

D Oe

gl (e dadie

g sodall S 5l

g sodall Jpls 35k

g s riall adad Jlagud 3k,

Al 5 Y1 le) sl

gl daada 7 5 g dashiall jau s Jas 43k

L) S

Cldae Yl Jysaill Slea Jindiy aldiul e
521U Al L cen s 4 aldl
Al

4 yrag t})&d\ Qh;&a@aﬂw bl e
el s qan o Jalaill 5 i slaiall Alla

Aashaiall i sSa el Ay yall sl @

a5 JICiall e\ﬁ‘)\ Jelaa s ds jhall Liluall e
e Jaladll 488

el 5 Alpall Glara pladinl 44 Ha 0
g sodal) e paildl) palazd

General Instructions

- dale lald )

The contractor should:

e The project team will ensure sites
selected for public facilities will not
destroy and impact habitat for
important ecosystems, animals or
plants

e Clearing of native vegetation will be
avoided where possible by locating
service boreholes in cleared areas.

¢ Native vegetation disturbance will be
minimized. The project team will
ensure not to select sites with
important scenic, archeological or
cultural/historical features.

e Locations containing cultural heritage
will be avoided when possible and will

be protected when this is not possible.

SIROEIE A

&sall O g s el (338 G @
Ay sexi (ldalall @8 5all 3 lid)
s ) gaadl of Al alail) (B ge e
L) )

Sl Wi Sl elaadl 41 3) il alas @
deaall U1 @bl s aaa3 3y 5k e @lld
Ao yelat o3l gl

il Uzl Gl ylaal (e Qi) s o
pie g 5 el G G Lal)
sl Aaldl alleall culd @) gall sl
Al 2a, il / 28 S 4 5Y)

& i e gsind S a8 sall Caind als @
Y Ladie lgiles afiu g JSaY1 )8 alES
LSea elld o &
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e  Prior to facility rehabilitation, project
personnel will assess sites (for soil
stability permeability, levels of water
table, etc.).

e Facilities will be sited not within 30m
of permanent or seasonal stream or
water body.

e Minimize the use of chemicals such as
lubricants, solvents, and petroleum
products.

e Re-vegetate the rehabilitation site by
planting rapidly growing
vegetation/plant.

e Ensure immediate cleanup of the area
by removing the contaminated topsoil
and disposing properly in a designated
place.

e The contractor will provide personal
protective/safety equipment to all
workers (i.e. hard hats, goggles, steel-
toed boots, gloves, dust masks).

e Conserve removed top-soils and
replacing after rehabilitation activities

e Project will ensure adequate
protection of wells and water supply
points. Wells will be covered and have
the approved pumps to prevent water
contamination

e The project will use fencing or
equivalent that will keep livestock from
grazing uphill or uphill of the water
supply improvement.

e The project will educate and support
communities to ensure that they do
not allow animals to drink directly
from the water source.

e The project will put in place a system
for regulating use, such as a local
warden or appropriate pricing

e The project will include a focus on
proper use and maintenance of the
improvement as part of the behavior
change and education program.

The project will follow Government of
Yemen guideline on Rehabilitation, if
any

e The contractor will: Identify the most
environmentally sound sources of
materials within budget.

5k g o b ¢ (38 ) Jialisale)
i) 33080 a8 gall apiy & 5 il

¢ A sall olaall o puia Ly s g ¢ 4y il
(A Y s

30 0o 3 Y Allue o 38l plit
3l ansall f Al (5 yaall e )5
) ol

e 280l o) sall alasiind (e Jalill
latiall 5 cludall 5 a3 g
A5l

el Jalidl sale) a8 e Ak xcf
saill Ay s LS / il

Gib oo Ahidl g ) il Cadaiil) Glaa
aladl) o 45 Lal) daadaid) 4y g3l &) )
L) / Alead) Clare Jslial) 8 ra
el Jia) Jlaad) maaad dpadill
50V 5 ¢ Al gl el jUaill 5 ¢ dulall
¢l Ul g ¢ AR gl alal) il
(b Aasl

Ll ) et Gl 3 gladl 4 530 e Lalaal)
Jaaldl sale ) Adadl aay Lellasin

DL AN Aleadl & 5 el Ganapas
DY) A Jian obaally slael) dalis

slaall & 6l aial Baaiaall il

Cro Al Lol Bl £ 5 el paiinass
S 3sma o)l e dpilal) aiay o a3l

DL\AS‘ Q\J\MJ U..p.na.\l @_}4

ol jras a8 pile

i ppmad 5l (oo il je Jia
Ahaain¥) e 3 il o g il Jadin,
O 5aS Cpaadll e Alailadl) 5 aslull

i bl i g A lu) s
Ol Aial L sSall il ) & 5 il
Gaag o) ¢ Jaaldl sale)

Al el 250 8 L 4Dl 3l 5l

Y 5 5me O sSans All J gl (e allais
a5 < o daldll sale) Jleel oo

Lol g daall ddad

sale) il se i J el (e bl
Ll g daall 1bd e Jualdl)
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e The contractor that will be responsible Alatin) ey pall Jslaal) A gan

for the rehabilitation works would be lanall aalid)

required to have a Health & Safety Plan dnaddll Aadlad) Cilaze J el 8 gau

e The contractor would be required to caaball calasall sz) Jleall gaeal

r_rl'air: th( rse?abili;iltion staff on the @L.AS!\ 3 A3 5 ¢ Al gl e Uil

eaith & Satety Flan ) Gl ¢ el el 5 ¢ 33y gl

e The contractor will provide training on

Aa8lSa Hulai [ &l 8laiall 3
proper use of equipment adlSe el [ Slane 8 vl

e The contractor will provide personal G~
safety equipment to I:1II work'::rs (i-e. A sal anliall g 533 J el Ganiages
hard hats, goggles, steel-toed boots, S
gloves, dust masks) 3 sal adiall (5 538l J slaall anay

e The contractor will provide firefighting sl
equipment/measures &8 9all ) gl (208 6l J g gana (paant

e The contractor will ensure proper el 7 padll e palasY) J A aie
storage of building materials RPN as o adsall )

e The contractor will ensure proper al) 381yl 1ol gall 3 el i s
storage of building materials Ugae ¢ Jans UAP ¢ yala )

e Appointing an accident prevention Jam s ¢« Lgahars 31 yall dunaall 580 al)
officer at the site Prevent access to 5eLa¥) 5 ¢ gl ¢ L) J gum sl
site at all times by unauthorized e U_f’b@‘ ) ML’UA}\‘ el
persons = 7 “hé\ u;m

e The contractor will provide onsite:

Sanitary facility (toilet, washing basin, sdle) 5 Ll aladiul dale ) Qi

urinal) 188 5 e JSGo Lgie palil) ol Wy a3
e Sanitary facilities to be covered, easily Aalanil) cilllaiall
accessible, ventilated, well lit, elia guiall g 8 Il 2 gany J5laall & 3l
maintained, and sanitized waste bins, Al julaalls 320al)
Safe drinking water oo Alaadl 3 5eals Jlaadl &y 33
e  Waste will be reused, recycled or 5 )5 pall die ¢l guall

disposed of appropriately as per
regulatory requirements

e The contractor will abide by the time
and noise limits specified by Yemeni

SIE Y s (8 @ sall ) J sl g
pel T ran e palad) 8 (e
Aabdio 4 glie YT aladin) ais

OSRY) 5B e UKy slia sl

standards. PP, . 5
e Provide workers with noise protection @W A{u H’“ ¢ iﬂh e ﬂh‘yu
equipment whenever necessary (&89 B ypad ol B A ‘L“'ﬁ“' J:‘S}“
e Prevent access to site at all times by Ol ey Al B Y
unauthorized persons Jaal)
e Low-noise handling machines would be o a5 o )/ Jraal) ity o) g
applied as practical as possible. In il Sl o) Jalll = S su sl
addition, noisiest activities will be zle 5Y
carried out in short periods and at o o Olaza U’J:, Ly J gl o 5y o g
times when neighbors have gone to i ¢ Gl e b el sall 3 Ll
. tvooardkihg/unloading and transportation J bf{ de‘ d}w} - yi_ldb?);j
shall be done during early morning or CrAs Bl o s 2 d:& ‘be‘
A&als slara 5l 4l
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at night if possible, to avoid
disturbance

e The contractor will:

Ensure on-site mixing is to be done at
enclosed space, cement, lime powder
and other rehabilitation materials shall
be stored at secured storage areas or
tightly covered

e Ensure that discrete materials such as
sand and soil must be covered, the
building materials to be loaded,
unloaded and/or handled shall be
covered, closed and none of them shall
be thrown or spread into the air

o Abide by safety measures during
painting work

e Avoid use of lead-based paint Cover
material when transporting Prohibit
open burning

e Ensure engines of vehicles, machinery,
and other equipment to be switched
off when not in use to reduce the
amount of emissions

e Ensure regular scheduled maintenance
to be carried out on all vehicles to
minimize exhaust emissions and ensure
their roadworthiness

e Solid wastes will mainly be an
insignificant amount of rehabilitation
refuse from the engineering process
and domestic refuse after entry of
engineering personnel

e The contractor would:Be required to
have a waste management plan.

e Dispose of solid and liquid waste
regularly. All solid wastes to be
disposed of at approved Municipal
Assembly dumpsites or landfill sites

e In areas where pit latrines will be
promoted the project will evaluate
depth to water table, including
seasonal fluctuations and Groundwater
hydrology. The size and composition
of the unsaturated zone determine the
residence time of effluent from the
latrine, which is the key factor in
removal and elimination of pathogens.
Pit latrines will not be installed where
the water table is shallow or where

el Jie Alasiall o) gl o o KB
slil 35 ¢ Blhae (5585 O amg 4
Ll sl S 5 Wi ¢ Lelaansi ol al
) a0 S5 Vs LBBke ) Lehart g
esell o o Leia

Sl Jlaed oL Sl cile) jals 2l
gﬂ\ ¢dall clae 3ala e\.)';lm\ Al
oba Ji vie gabia)ll e (g 5ias
Gl ¢l sell A (3 al

LS ) S jaa it Calsy) (pe KB
axe die (5 AY) Claal g YY)
LY AeS Julit] Lgaladiin

) Ayl 3 pal) Apeal) (o
Gl LS pall maan e gl jal G
Gkl Lgiadla la 5 adlall cililay
S il S Adall i) ¢ S
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il g dmpdiall e Adhaiall (435S aaa
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o) 3] e A1) 8 s 1) Jalall
s e S Sl o Lgie paladll
3 T ool e (5 i il
olaall 4y slall sl 5 1 (0 65 ey S
dm e L al) sball Al i 4 )
&5t
‘Eﬁ})bid#}cﬁu@é
Zloll slasal
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the composition of the overlying
deposits makes groundwater or an
aquifer vulnerable to contamination

e Flooding, heavy precipitation, and
increased winds

e The project will educate and support
households to ensure that a reliable
and sustainable system of safety water

supply.
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