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Technical specifications Solar energy system Arshani water station
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The purpose of this project

"This project involves the design and installation
of a solar energy system( ON GRIED) to supply
the Arshan water station with the necessary
electrical power for operating pumps and
equipment.

Supervision engineer duties

Claiming the full benefits of the organization and giving
the contractor his full right and the authority to apply the
technical conditions book and the work statement in the
estimated disclosure in a way that ensures the accuracy
of implementation and the safety of private and public
properties. The engineer has the right to stop the works if

the contractor refuses to implement the project
management instructions

Documents which Commit the
contractor

Contract

Quantities table

Book of special technical conditions

Construction plans and documents related to the project

Instructions of the supervision team, which shall be in
writing if there are technical instructions or modifications.

Minutes of the pre-contract meeting that will be held to
clarify the items and works to be implemented

Attendance at the meeting is mandatory for application.
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Site inspection and inspection

The contractor must visit the site before
submitting the application, and the visit is
mandatory. After contracting, the site is received
from the supervision department and inspected.
The project management informs the supplier of
the necessary plans and the current status of the
site.

Workshop equipment

The contractor prepares the workshop permanently and in
a sound condition and is ready for use with planning and
measurement tools, machinery and number and tools
required by his commitment or required by the supervisory
engineer with the number and capacity sufficient to carry
out the works properly within a specified period.

The contractor is committed to having a specialized
engineer (civil - electrical) at each stage of the project.

The contractor is committed to having a topographic civil
engineer with a Total device throughout the project period.

Supply and inspection of materials

The approval of the supervision engineer of all materials
to be used must be taken by the contractor so that the
contractor secures its materials at the project site
according to the specifications required in the specific
technical conditions in accordance with the types
approved by the project management

The supervisory body may request any experiment on all
project materials (structurally - electrically) at any time
during the implementation of the project, and all
requirements for these experiments shall be at the
contractor’s expense.

Implementation of the works and the
responsibility of the contractor

The contractor must carry out the required works
accurately and proficiently so that the results are at the
required level and conform to the technical conditions
without abuse or sabotage. The responsibility in the event
of any negative phenomena falls on the contractor, and he
undertakes the necessary repair at his own expense. He

duaad g adgall o Cadgl)
T 30 8 30 5 i) B 8 gall 35 agaal) e
asiis Aule CRASI) g il A1l cra @ gl aDiad ALy SBlal) sas g

pasll Ao g da P cillabiall e 3 ) gall g3l £ g pdiall 31
hsall Al

Al 1) i g
Bazay daglis Aoy Aaily 3y seay A )l eady dgxidl ashy
Sl a5 sanll g Y 5 bl g Jagadil) @l gy JlasinSU
2l A8 3 58l 5 20wl ol BV Guiga Leallay ol saga Leallaiy
Blsase A zaall Al sy
0SB oaida ((gS - AL it ) Guiiga 352 dglial) p 5L
£ 9psiall Jal ja (e Ada ya

88 Al Ju g S ga (A1 sk (ide (udiga 252 53 JslBall oL
€ s siall

lguand g ) gall &y ) 3

S e Gl Getigall 488 g e J ganl) agaiall e cany
Mse b sl sgxidl et Cuas lgaladiul sl 3l sl
Falall ) oyl A plhaal) il sl i g 5 il

g 5 il 313 J8 O Ledle (381 sall e pill Tl

— WLl ) £ g piall 3 g0 A8S o 4y i (o) qulhe il pY) Slgad (Sa
G Jsliall 4885 o (%9 p g piall 25 oL g o) (B (Ll S

kTI)L_Lﬁ\ o3 «lll.:dh:u

il \@JMJJMY\M

0585 Gy ) 5 283 3 llaall JUlY) 2 o s of 2gaiall e
Oy daidl) Loy il Aglaay lhaall (gl e JlaeY)
oalsh Al s Jla 8 lgpa) qdiy | Al ol selay)

2|Page




must bear any loss that may occur due to theft, fire,
damage, or weather events.

Site cleanup upon completion

Upon completion of the work and before calling for
delivery, the contractor must clean up the site and remove
all excess materials, waste, and debris according to
supervision directives.
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The purpose of the investigation work:

Carrying out rock leveling works for the site to obtain
terraces with an approximate length of 50 meters south-
north and an approximate width of 40 meters west-east

Current land slopes (there is an attached plan ),

East-West 1Y% towards the west (approximately °meters
difference in level between the highest and lowest points
in the terrace)

South-North 4% towards the north (one meter between
the highest and lowest points in the terrace)

The contractor is obliged to submit a topographic survey
of the work site and submit it to the supervisory body.

The leveling includes digging high areas with a maximum
depth of 1.75 meters, where the backfilling with
excavation products does not exceed 70% of the products
to complete the initial leveling operations east and west
until the slope reaches ©%, then carrying out backfilling
works with gravel and gravel to obtain a slope of Y% as a
final leveling for the direction west-east

As for the slopes towards south-north, it is required to
reach zero slope also in two stages with excavation
products and then with remains and gravel
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The price includes transportation Excess excavation
products and unsuitable materials to a place specified by
the supervisory body and local authorities. Note: The
excavation products to be filled in must be rocky and the
contractor must break them and reach a maximum size
not exceeding 40 cm.

Note: The excavation products to be filled must be rocky
and the contractor must break them and reach a
maximum size not exceeding 40 cm .
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implementation of graded crushed
stone backfilling works (0 - 20 cm)
(jmash) graded gravel (0 -7 cm)

Providing, spreading and compacting solid gravel with a
gradation of 0-7 cm and 0-20 with good pressure to achieve
a compaction degree of 95% of the modified Proctor
density, provided that the gravel is a product of crushing
limestone rocks and free of clay and organic materials.
Backfilling works are measured in cubic meters and are
received by car, as the swelling factor is 1.25 and
compaction must be in layers with a layer height not
exceeding 20 cm with wetting and compaction. These
requirements must be verified from all the experiments in
force in implementing the roads so that the compaction
experiment, the Proctor experiment and the sand
equivalent experiment are achieved using the mechanical
machines appropriate for the work and all the required
experiments are at the expense of the contractor and
determined by the supervision team.

E ol (§ganal) jaal) ay)y Jlesi 34T
(pu V- v)oam (ofed)(pu 20 - )

o Yo e Ve Gagoth qilal) gaagl) (e )y Ghd g anals
iy Adanal) )5S g ABES (pa 780 Dy baiis A 3 (Badl 2 bk
Ol (e (AR ualSl) jaal) [ ghua i U paal) G5

5 gl DG g oSl ialy p ) Juas | G, sl 3 gl
U 35 Y alih o el qagg VYo G Jale ) s

i al) A5 80T 5 i3 Sl ) ga pus ¥+ 0 il
elaal) 4y a5 (3885 Euay Gkl 24D A Ay ) Gladl gan (e
LSilal) YY) aladieddy Lo (ASall Ay a0 5 5389 0 A ad g

Gab Laaay g Jolial) 4885 o 4 gthaall Gojladl) aan g Jeall duilial)

. il

Ol Jasi —

) J—adl)

Implementation and casting of concrete
dipped with mold, 250 kg/m3

It will be implemented as a retaining wall with the
dimensions specified by the supervision
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It needs a mold from one side, and the mixing of concrete
is exclusively automatic mixing, and the concrete requires
a quantity of 250 kg of cement for every 1 m® of concrete

The stone must be hard and crushed with pieces sizes not
exceeding 15 cm

The resulting mixture ratio is 70% concrete and 30% hard
limestone, and clean water is used in the process of
pouring and pouring is done in layers by pouring the
concrete first, then the stone is immersed in it so that the
stones do not overlap each other

The concrete is watered for a week after pouring twice a
day, morning and evening.

Expansion joints must be implemented according to the
supervision instructions.

Quantities are measured in cubic meters and the
price includes the value of gravel, sand, cement,
stone, water, mold wages, labor, and everything
necessary to complete the work well.
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Normal concrete without mold

250 kg cement per 1 m3 of concrete to implement
concrete bases to install metal fence columns, tent floors,
floors under water tanks or prefabricated toilet blocks, and
ramps to improve access to facilities for people with
disabilities.

It will be carried out within the allocated land so as to

achieve a solid fulcrum. If pouring is done on direct soil or
if there are inclinations, the contractor is obligated to level
the land or spread a layer with gravel with suitable paving.

The aggregate used must be of the hard type approved
by the supervising engineer, and the cement must have a
production history of no more than 60 days, and the
mixture must be homogeneous (automatic mixing for
quantities exceeding 2 m3).

The work includes all wages, materials, watering work,
and everything necessary
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The purpose is to implement a

- Implementation of a link beam between the
columns of the panels' bases

A link beam between the columns of the metal fence -
A protection channel for cables -

main hull if necessary according to the reality and -
implementation requirements

A beam and solid slab for the operator's room and a -
toilet block and a dump hole

Dimensions of the base chain 60 cm wide, 40 cm high,
5 meters long

Reinforcement according to the attached drawings

Dimensions of the metal fence chain 40 cm wide, 30
cm high

Reinforcement according to the attached drawings

The protection channel internal dimensions width 40
depth 50 cm thickness 10 cm and covering slabs 60
cm *40cm * 10 cm

The supervising engineer has the right to modify the
dimensions of the awards as he deems appropriate
according to the reality of the work, provided that it
does not exceed the amount of iron allocated per cubic
meter

concrete caliber is 350 kg m3

The concrete components of gravel, sand, cement and
water must meet the approved specifications
according to the supervision instructions. The
supervision has the right to request samples of fracture
and test them at the supplier's expense and reject the
completed quantities unless they achieve the
.resistance according to the Syrian code
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The workshop shall be responsible for the installation
of the wooden formwork and its safety with the
dimensions and measurements mentioned according
to the attached engineering drawings or according to
the instructions of the supervising engineer. The
contractor shall bear any damage resulting from the
.collapse of the formwork

The workshop shall prepare, cut and tie the reinforcing
steel according to the technical specifications
mentioned in the engineering drawings or according to
.the instructions of the supervising engineer

The concrete must be properly mounted, poured and
cared for according to the instructions of the
supervising engineer, and sprayed with water for a
.period of not less than one week

The price includes the cost of the necessary materials
(sand, gravel, cement, iron, etc.), labor wages and
everything necessary to complete the work in the best
.possible way, profits and losses

The work is estimated in cubic meters
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Providing and installing wrought iron for panel

bases and panel installation accessories

The purpose is to manufacture all necessary metal
carpentry according to the instructions of the supervising

engineer.

The supports are locally manufactured by the contractor
from iron coated with three layers of paint, the first of
which is a rust-preventive primer. The bases are
connected to each other by welding. Their dimensions are
suitable for the number of panels and installation
locations, and pathways must be left for airflow. The
panels are to be securely fastened to the iron bases with
bolts. The tilt angle of the panels is 30 degrees with a zero
azimuth, and the panels are oriented towards true south.

The required profiles are as per the following table."

T quS 5l gy )oY 2o gl ) ghdia dyaa S i g gl
B8yl g Jadil 4d £ ) gaia g Aldes) ta (Airall )gaadl g

iyl anigrall g gl U g o 33U aral)  gadal) (S gl A4d)

i GG el yasd) (e Joliall S8 (e hsall (b alial Jal ol Eua
Al Lol g3 Lguany aa 30 gil) Jay i fanall adle Gulud Ll sl (AN e

S A oSlal g ) o) aaad dpailia L slasd
LAY (B g o sy o) 9] Jal (e Sl pae IS
A5 g b J8y B Al gy ala Laal) 20 g8l o 7 o) i

aial) oladly 1) A gi sy + Cacallg Ao ¥ I Jae Ayl

A Jsand 38 g A sllaal) 3 gl 5, aa)

Profile cm i LA B £ TrE | ¥,0%Y 0
Thickness \FIA \,A VS, A V,A \
mm

s g ) " £*A £*1 g 45
L)
v, ex
e ASlacdl) VLA VLA VLA VLA \

The supervision team has the right to make any changes
to the design and the proposed design is considered a
mere clarification or embodiment of the work method and
is not binding

the work in a technical and good manner.
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Supply and installation of iron pipes
(diameter 3 inches)
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The purpose is to implement columns for the
meters Y,°metal fence with a distance of
between the two columns

Supply and installation of iron pipes (diameter 3
inches) with a thickness of not less than 3.5 mm
and a length of 250 cm

With welding of two pieces of a metal rod with a
diameter of 10 mm and a length of 30 cm until the
pipe is installed in the concrete

And welding of five pieces of 2 cm length of 8 mm
rod along the length of the pipe. To fix the mesh
onit

The upper part of the pipe must be closed with a
metal sheet with a thickness of 1.2 mm

All pipes and bars must be painted with a base coat of
paint, then a layer of saturated oil paint, with everything
necessary.
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- Supply and installation of a metal fence made of
braided wire (diameter 3 mm) (roll width ¥ m)

mesh opening 6 cm in both directions, with installation
according to the supervisor

Steel cables with a diameter of © cm must be tightened
and tightened at the top and middle of the net to stabilize,
tighten and support the net as directed by the supervisor
using suitable large clamps.

Quantity is calculated in kg
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Providing and installing water tank 1000
liter size:

Providing and installing a 1 m3 water tank, white mercury
iron sheet, first class, 1.4 mm thick, weighing not less than
63 kg. The tank shall have 3 openings, 3/4 inch in
diameter, two at the bottom and one at the top, and a tank
cover that can be opened and closed with dimensions of
50 * 50 cm using hinges with silver mercury paint for
welding areas, in addition to installing metal handles on
the sides, in addition to 2 pistol sparks and a 3/4 "screw,
in addition to connecting pieces and a ball valve, copper,
with anti-stick gaskets (diameter: 32 mm). The price of all
necessary connections, valves and plugs shall be
included on the tanks. The price offer includes all
materials provided with their delivery fees, workers' fees
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and the work necessary to complete the work completely
and well.
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General notes for wrought iron works:

Electric welding must be perfect and continuous with
chiseling, drilling and cleaning and achieve the highest
standards of quality and craftsmanship

The contractor is obligated to paint all components on
three sides, the first side with a basic anti-rust and in a
good manner. In the event of any scratches resulting from
transportation, installation or welding, he must repaint the
damaged area.

All sides of the profiles must be closed with a metal sheet
with a thickness of (1.2) mm with continuous welding to
prevent water from entering the profiles and causing rust.

In the event of accessories - locks, hinges or screws, they
must be of the best types available in the market and
approved by the supervision team.

The pieces are weighed in the field on the spot by the
supervising engineer and contractor

Prior approval must be obtained from the supervisory
authority in iron and profile areas.

The price includes the value of materials and labor wages
for manufacturing, installation, transportation, painting,
accessories or spraying and everything necessary to
complete
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Providing and Installing Solar Module / dpsadd) Al 7 6l) S i g s
Solar Panel: Al ) LAY g i Balgd Ay slhaal) 4y Jlmal) gyl

standard test conditions (STC) certification required : bl Jin S sise AN g 53 s VT aasl (A - A il

YE* T el LA
Class: A - 16BB -Bifacial Cell type: monocrystalline
Q.ANTUM solar half cells 6*24 Voc: (48 -52) -ISC :( 9.8 - 15)

v. i . R i
Voc :(48-52)-1SC :( 9.8 - 15) Maximum Power Pmax oY+ J e P max (Wp) @ 48Rl el ol

(Wp): At least oV Va4 78 Lo (V) dadaail) Bas 5ll 30 S

Tolerance (%): 3% Module Efficiency (%): At least %19 BV Gle 7Y (7)) dpnaddl LAY 301S

Solar Cell Efficiency (%): At least %20 . L. L. . .
A0 A0+ (N A e da o f oo p(Ruste A ) Jdill 3)) a Aa

A
Operating Temperature (°C): -40°C to +85°C Nominal

Operating Cell Temperature (°C): At least 47 Insulation Y e £V (A she da )2) dpanV) Jaandill 408 5 )y ds o

(MQ): At least 50 (MQ) - Junction Box: IP 68
(MQ): 50 (MQ) J =

Warranty: 25-year linear performance PV models to be P 68 Jua sill (3 s2im JBY) e
approved to IEC/EN61215 and 61730 or UL 1703
cerftified and listed 185 48 g 5 e 3l alaie] oy (i) 612Y) (e A YO 1 lanal

da )aall g saciadll UL 1703 51 1VVYe STEC / EN61215 sulaal

1- The contractor is committed to electrical Aaiad) 48,800 5 23 saill o) 3y Jsall e cany
connections.

2- The ends of the cables are connected using MC4 7Y+ (1) gl
connectors.
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3- The cables are extended on the iron bases within
a flexible PVC tube.
(P o ea puaadl aed @l e @ BUISH aaa a8 -Y
(flexible). 4 —
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s

4- Fixing the panels on the iron bases using special
galvanized iron fasteners (clamps) and secure
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them well with screws. il e
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5- clamps are made of high quality and do not leave e A A e ol dpedl) A8l A plata ppanai oy -0
a shadow on the cells and are included in the DL e Aadll) AeUainl) ety o gliall (ge dadiall &) 51Y)
price of the item Lna all Aol 2
6- The item value is calculated based on the nominal Jsiall 5 s e s s .
) = M dpan) delin) e ol ol Al Glaall 2y 1
capacity of the accepted panel.
el LAY die L ghaiall Adlaa ) dellain) JE Y o sy
DL e Al Y1 deUainl) Gl o & sundl @lli e Sl
7- The solar energy system is designed based on ol e ST A AdlaaY) de i) ulS Jis (A5 «JsY)
the results of testing the panel models provided b Aaall J el 3ay Y ¢ I5Y) JLaa¥) Gulid e il gundl)
by the contractor, and the capacity resulting from Dliay ga
the test is considered the reference capacity. The
total capacity of the system at the final field test ) 5 7150 z3lasy dalad) Y asea o) pa) Al -V
must not be less than that calculated on the basis ade 38 63 llS Cayla 8 (he dashaiall Alleay) deUatny)
of the initial capacity from the first test, and if the Cilia gady dalall 5 el alasinly 5 Jslial) das e 5 cdalaiall
capacity is The final total is greater than that Apusail) Z8UAD e slaie
calculated, based on the preliminary test, the
contractor is not entitled to claim any
compensation.
8- All tests for panel models and total capacity tests
for the system are conducted by a third party
approved by the organization, at the contractor’s
expense, and using devices for testing solar
energy systems (IV Curve)."
Supply and installation of copper cables of aalial) Adlida dpuidad COLS GusS Jig ppak
different sections OIS g gy cilialal) AHS g o ghtal) G 5 Alad)
) Ola¥) g B Lasl) (a3 A JiaY) 48y jhal) g canlial)
The purp'ose |f5 to connect the:.- system and all Jadi g Sl
accessories with the appropriate type of cables and
the optimal method that achieves efficiency and T phie Judlall Jua 5l 83 jie 3 jaale 4 el L 23S -
safety for operation, including oisa kil Vev Volo
. . : a0 5l (my 5 Judliad) Jaam 53183 50 5 phamile 4, e Fpudlad LS
- Single stranded copper cables for connecting chains, Lie il e a1

section 6 mm2, 1000 volts DC

- Single stranded copper cables for connecting chains and
grounding bases and electrical panels, section 10 mm2,
1000 volts DC

sivsa lal g Veew Yala)e
Yo adaia il iV i, 50 jhe Ay yrd dpulas COS

T ol
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- Single stranded copper cables for grounding inverters,
section 25 mm2,

The cables are made of copper strands and waterproof
thermal insulation according to international standard
specifications

The cables are placed separately, positive and negative,
each line within a separate flexible PVC tube

Conductor material: tinned copper (galvanized), insulation
material XLPE two layers of insulation (internal and
external) Temperature range (ambient): between -40 and

+90 degrees Celsius

Installation Instructions

- All cables from all sections must be within plastic tape

and rails

(On the structure within the single base, the value of the
tape or rail supplied shall be borne by the supplier, but the
transfer from the base to the inverter will be within an
agricultural pipe included in the items and the supplier

shall not bear its value)

- The connection process must be carried out according to
the highest levels of quality and using the appropriate
tools and equipment. No connection process shall be
accepted unless the supervising engineer is present to
implement it. It is important to use the best accessories
available for connection and insulation, such as cable

heads, connectors, gomma, adhesive, etc.
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COLS Gugly G ety Juasll B3 9o gall il ) gy Juadl aladiinid &) 9
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185*4 Aluminum High Voltage Cable NYY

¢ VVoltage: 1kV » Conductor Material: Aluminum

* Insulation Material: PVC « Max. Operating Temperature
(Ambient): 70°C

NYY assieadl 65140 e 3ga (WS
calgh LS ) rdghlsille
psaiall 1dua gall Balae

PVCA jlal 5alalle
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» Max. Short Circuit Temperature: 160°C
* [IEC Standard (60502-1)
* Application: Indoor, Outdoor.

» Contractor should include model code and manufacturer

Lgiadan Ve p(Aanall) (g pualll Sl 5 ) a A o0
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Providing and installing agricultural pipes in
several sizes

The purpose is to provide protection for the cables
of the chains until they are inserted into the control
panel for the continuous and to protect the
aluminum cable for the inverter output until it
reaches the conversion center

- Diameter 1.5 inches will include 3 positive or negative
cables with a diameter of 6 mm

From each metal base, two pipes towards the inverter

- Diameter 3 inches contains the cable with a section of
4*185 from the inverter towards the conversion center

- Diameter 4 inches, if necessary, the supervisor can
decide to install it instead of the 3 inches, provided that it
is equivalent in weight

The quality is good in terms of internal roughness and
thickness, approved by the supervising engineer

The price includes excavation and backfilling work and
closing the beginning and end of the pipe with foam tightly
to prevent water from entering, and in the event of a long
distance or the need for connection, it is possible to
accept the creation of an inspection pit or according to the
supervision’s instructions

el By 1) Jhaedd GuS iy agals
da o) LRl Al Ll ) Gy Al i) S dlan el 44030
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Providing and installing a suitable industrial panel

The purpose is to install DC circuit breakers for the
chains before the inverter and an AC output panel after
the inverter

- Material: 1.4 mm thick, heat-painted galvanized iron, size
specified in the description or according to the
supervisor's instructions

- The outputs of the continuous panel must be MC4 fixed
on the external structure of the panel

- High quality standards for panel supplies (ducts -
connections - tracks - insulators - press tape .....) and
according to the supervisor's instructions, a panel diagram
is required to be pasted inside it

- The installation of the panel is the responsibility of the
supplier and must be resistant to external factors and
tightly closed, not allowing water to enter, and care must
be taken to protect it that it is installed outside the rooms

- The breakers, indicators and protections have
independent items and their value will be separate from
the panel
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Contents of continuous and alternating
control panels

The purpose is to provide protection and control
requirements for the system

- Supply and installation of a 63A 1000VDC quad circuit
breaker MCB

- Supply and installation of overvoltage protection
overcurrent protection device - 1 device per series

- Supply and installation of DC ampere hours
- Supply and installation of AC 200A MCCB circuit breaker

- Intensity transformers - comprehensive volt-ampere
hours for AC

All required components must be of the best available
types, and supervision is required for any material or type
before installation, and all protection and quality standards
are taken into account during installation, with cable
numbering and the inclusion of the necessary plans
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Supply and installation of 115KW grid
connected solar inverter with all
necessary accessories

» Maximum input voltage (V) 1100
* Operating voltage range (V) 200 ~ 1000

MPPT Tracker number at least 10 Double Number of
strings 2 each

» Nominal output power (kW): 115 at least
» Nominal output apparent power (kVA): 125
* Maximum AC active power (kW): 115

* Maximum AC apparent power (kVA): 115

Nominal output voltage 400V

Nominal AC grid frequency (Hz): 50 / 60

* Maximum output current 172A

(A)* Power factor: ~1 (adjustable from 0.8 resulting in 0.8
lag)

(B)* Maximum Total harmonic distortion

(C): <3% * Maximum efficiency: 99.0%

(D) « PV string current monitoring: Integrated

(E) * PV insulation resistance detection: Integrated
(F) » Residual current monitoring: Integrated

(G) « Solar reverse polarity protection: Integrated
(H) « Island protection: Integrated

(1) » Overcurrent protection: Integrated

AGuldly Jualia dpads A8l 5 ) S 55 g agals
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(J) * AC short circuit protection: Integrated

(K) » AC overvoltage protection: Integrated

(L) » DC switch: Integrated

(M) « DC overcurrent protection: Type Il

(N) « AC overcurrent protection: Type Il

(O) « Emergency power failure: Integrated

(P) * Remote shutdown: Integrated «: Integrated
(Q) * Operating temperature range (°C): -30 ~ +60
(R) * Relative humidity: 0 ~ 100%

(S) * Smart cooling method: fan cooling

(0) Jalsia zgs f shall c¥la A b <) L) g Uaii) o
(P) * JalSia ;any o (BEY) o JulSia

(Q) o+~ oms(asia Ay ) Jaadal) 5l a da 3 (glai e
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Implementation of grounding works

The purpose is to implement grounding that ensures the
safety of the equipment and the system, including

- First, grounding works for the inverter

A main grounding pit with dimensions of (1*1*1) m and
planting three copper pegs with a length of not less than
100 cm and a diameter of 16 mm inside the pit, with the
placement of 50 kg of coal and 50 kg of salt for each pit,
with the pegs planted and connected well, and the
grounding pits are independent of the lightning pits with
everything necessary and according to the instructions of
the supervising engineer.

The recommended ground resistance value must not
exceed 5.0 ohms, and the field test is conducted by the
contractor using measuring devices

The price must include the pit, all pit contents, copper
pegs and a metal cover
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Second, grounding works for the metal structure
and DC panels

A main grounding pit with dimensions of (1*1*1) m and
planting, a copper stake with a length of not less than

Sla gl g ramall JGgd ag 3 2l Jlesl Ll
DC
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100 cm and a diameter of 16 mm within the pit with
placing a quantity of

50 kg of coal and 50 kg of salt for each pit with planting
the stakes and connecting them well and the grounding
pits are independent of the lightning pits with everything
necessary and according to the instructions of the
supervising engineer.

The recommended ground resistance value must not
exceed 5.0 ohms, and the field test is conducted by the
contractor using measuring devices

The price must include the excavation and all contents of
the pit, the stake and a metal cover
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-Third, connecting Franklin lightning bolts
Type of bolt: Galvanized copper

Length of bolt: 75-100 cm

Impact diameter: 160-200 m

With connection of bare copper braided cable with a
section of (16) mm?2

Main lightning bolt hole with dimensions of (1*1*1) m
with planting a copper stake with a length of not less
than 100 cm and a diameter of 16 mm inside the hole
with placing 50 kg of coal and 50 kg of salt for each hole
with planting the stakes and connecting them well with
everything necessary and according to the instructions of
the supervising engineer.

The recommended ground resistance value must not
exceed 5.0 ohms, and the field test is conducted by the
contractor using measuring devices

The price must include the excavation and all contents of
the hole and the copper stake and a metal cover
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The goal is to provide night lighting to
ensure the security of the system and the
smoothness of the guarding and monitoring
process, including

- Providing and installing a solar lighting projector of the
best quality, fixed on an iron base profile with a
sensitive cell and everything necessary

- Providing and installing a 100-watt 220-volt lighting
projector fixed on a 4*4 mm iron profile with a double
sensitive cell with a 220-volt contact rail and a height of
1.5 meters with the necessary electrical connections and
everything necessary

- Providing and installing an inverter with a minimum
capacity of 4.2 kilowatts, 24-volt system with MPPT
technology, good quality to serve the station

- Providing and installing an Indian tubular battery,
measuring 260 amperes, weighing not less than 75 kg

- Providing and installing double copper cables
measuring 2.5 mma2 to connect the spotlights and
lighting

All the equipment mentioned must be of the best quality
available in the market and the approval of the supervising
engineer is required before installation
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The purpose is to secure washing water to ensure the
cleaning of the system, its efficiency and smooth
operation, including

- Carrying out excavation works with a width of 40 cm
and a depth of 70 cm to extend the water line. This item
can be used to complete excavation works for the

daghial) it ladal Jaudll slia ¢pald 400
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technical well or the cable protection channel if
approved.

- Providing and spreading fine sand under and around
the water pipe according to the instructions

- Providing and extending polyethylene pipes for
drinking water, diameter 75 mm, pressure 10 bar

- Providing and installing a valve with a diameter of 65
mm, pressure 16 bar

- Providing and installing polypropylene pipes for
transporting drinking water, diameter 25 and pressure 16
bar. The item includes drilling, sand, wages and all
necessary accessories, according to the instructions of
the supervisory team authority.

- Providing and installing copper valves with a diameter
of 25 mm on drinking water transmission lines with
everything necessary

- Providing an industrial pressure washer with 220 bar,
with all accessories, including a suction line and a 10-
meter push line of the finest quality.

All operations must be carried out with the best
possible quality and the materials must be of the best
quality. No material will be accepted unless approved
by the supervising engineer. The supplier shall bear all
expenses.
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The aim is to ensure smooth monitoring of the
system in order to follow up on operation and
security, and includes:

With eight surveillance cameras with night vision with a
server (DVR) and a video recording device with a
minimum memory of one terabyte and mounting poles
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and connecting the components to the power source
(inverter in the control room) and connecting them to the
Internet (M5 receiver) Power Beam with two 5G routers
and all devices and paying an Internet subscription for a
full year at a speed of not less than 5 megabytes with
everything necessary to complete the installation and
operation of materials, works and accessories
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Implementation of reinforced concrete

The purpose is to pour the shanaj under the walls

The ceiling of the room and the toilet and the ceiling of

the dump hole

Concrete gauge 300 kg/m3 Reinforcement not less
than 60 kg/m3 according to the instructions of the
supervising engineer with all necessary

The concrete requirements mentioned above in
Chapter Three are taken into account in addition to the
possibility of modifying the plan and reinforcement
according to the reality of the construction, provided
that the value specified in the item does not exceed
and the finishing process and good mechanical
polishing of the room surface is added with all
necessary plastering tape, boxes and accessories
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Mudstone construction

The purpose is to build the walls of the operators’ room
with its partitions and facilities

The stone must be hard and well cut, jointed and
connected to the highest quality standards according to
the instructions of the supervising engineer and the
principles of the profession
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Iron works for doors and windows with
paint

Purpose: the room and its attached facilities
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The requirements for iron work mentioned in
Chapter Four apply to it, in addition to the
possibility of choosing the design for doors and
windows, whatever they may be, and in the
manner that the supervising engineer deems
appropriate
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Providing and installing light points with
all necessary equipment

The purpose is to serve the operators' room
with lighting facilities and electrical outlets in
addition to a large circuit breaker box to
control the yard lighting projectors

All equipment used must be of the best types and
installed according to the supervisor's instructions
and the principles of the profession

The socket is calculated as a point and the lamp
is a point

The distribution box for lighting the yard is an independent
item
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Providing and installing a sink made of
concrete covered with granite with a slab,
supports and all necessary accessories for
installation.

The concrete thickness must be a minimum of 4 cm, the
granite 1 cm, and the supports free of defects and veins.
The installation process must be carried out according to
the principles of the profession with the best standards

according to the instructions of the supervising engineer.
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Supply and installation of an Arabic toilet
(Shakhtoura)

The toilet stone must be of the first-class
porcelain type, free of defects

The new toilet is installed with cement mortar of 300
kg/m3 with mercury and cement according to the
principles of the profession, and adhesives and grout are
used to fix it tightly, on the contrary
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The price offer includes the materials provided with the
installation fees, connection and the work necessary to
complete the work completely and well

Providing and installing a porcelain sink
with a bowl, hose, faucet and all
connections

Providing and installing a plain porcelain sink,
excellent type, with dimensions of (43*55) cm or
equivalent, with a column with accessories (a
razor and a bowl) with good fixing to the wall
according to the reality and the instructions of the
.supervision team

It must be fixed to the wall using screws and a metal
frame that is fixed to the wall. All sink accessories are
added to the sink with a drain hose, mirror and shelf. The
price offer includes all materials provided with their
delivery fees, workers' fees and the work necessary to
complete the work completely and well
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Providing and installing PPR pipes:

Providing and installing PPR drinking water
pipes with a diameter of 25 mm, a good brand
that can withstand a pressure of 15 bars, with
installation on the walls according to the reality
and the instructions of the supervisory body.
These pipes are made of polypropylene plastic
(P.P.R) and are used to implement all cold and
hot fresh water extensions.

The process of connecting the pipes and
accessories is done by thermal fusion without
relying on any chemical or cement materials that
may affect human health. This is done using a
special welding machine for this process, where it
is heated at a high temperature according to the
time specified in the heating schedule provided by
the manufacturer. The material melts so that the
two pieces become one piece without losing their
shape or strength, so that thermal fusion prevents
leakage from the connection points. In general,
the connection areas must be absolutely sealed to
withstand the pressure of the experiment. The
price offered includes this item the value of the
pipe, provided that it is of good pressure with the
accessory, labor wages, and everything
necessary, estimated per linear meter of the
installed pipes. The price offer includes all the

PPR s ol ol S 5 g 3 )

Bua AS la aa YO ki PPR i ol qunlil quS i g gl
Al caa )l e il ae jly Y 0 i Jaady
i) ke e JLLl o3 pial LAY e lesn s
Ll 0 gaan 3 Jasid s (P.P.R) cilis s (A g 53
PREQI| a\,pd\j BJJL.\S\ B_,u\

Sleai¥) 48yl ) sV 5 CaliY) (p Joasl) Alae 35
i3 dgiien) ol Ayslas 2 ge Al e alaie V) 52 (gl al)
s3g) alall alalll 23Sle Jlainly ell 21y 5 sy daua e
aaall gl e e 5l pa A il B Cua Alaall
8ol it Axiiaall A8 0 (e adiall il Jsan
G Lgi g8 ol LIS 3885 () () 50 Bas) 5 Aada (lindadl) el
psaall e g Jha sl (Sl o il (51 all Jleail) aiay
Lia Jeail (3lhae JS A€ Joa sl slalia 585 ()
055 O e Jlandl) dad il 138 Jady aoial) jell 3 il
8 a5k Le JS 5 Alaladl ) a5 )l gV pe 2 Jaiia (e
A gall 488yl (g pe Jadiy A all oS shal) jiall
alasy A 33U Jlae Y15 Jlead) ) sal 5 Leluasi ) sl an dadiall
na 5 JalS JS Jandl

23| Page




materials provided with their connection fees,
workers' wages, and the work necessary to
complete the work completely and well

Supply and installation of PVC pipes, 4
inches in diameter:

Supply and installation of PVC pipes, excellent
type, diameter 4 inches, weight per linear meter
not less than 2.8 kg and thickness not less than 3
Pipes with smooth surfaces and free of mm
impurities, bubbles and cracks

When connecting plastic pipes together, special
adhesives are used for such works, packed in
regular packages, where the pipes are connected
together in an overlapping manner so that the
funnel opening is in the opposite direction of the
water flow and using special accessories

With all the necessary parts and accessories with
excavation, extension and backfilling works (with
suitable materials approved by the supervisor) or
fixing to the wall or floor with good cement mortar
coverage
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Internal Plastering (Al-Zarika)

The work includes implementing a three cement
sheet (nail nail - rough - smooth).

Work is done using river sand or crushed quarry sand,
provided that it is clean and free of anything that might
reduce the cohesion and durability of the permeable clay
(soft is mixed with hard according to the supervision’s
instructions,

Cement no more than two months old is used. The
surfaces are cleaned of dirt and debris that can reduce the
adhesion of the clay layer to the walls. All unstable parts
are removed, and these surfaces are sprayed with
abundant water sufficiently before starting work.

Nail spray and the rough layer shall be carried out with a
caliber of 300 kg/m? in accordance with the principles of
the profession and the directives of the supervising
engineer.

Then the smooth face is executed using 350 kg/m?
cement.

The maximum permissible tolerance must not exceed 2
mm in all directions. Parts that make a harsh sound when
struck or in which cracks, ripples, or any defect appear are
removed and re-papered in the correct manner.
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The garden is installed around the classroom, inside and
outside, and around the water tank to form the stripes
according to the supervision’s directives. The supplier is
committed to sealing the corners, edging and painting the
corners according to the supervision’s directive.

The price includes the price of materials and everything
necessary to complete the work in an optimal manner,
labor wages, profits, money, and transportation.
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External plastering

The work includes implementing a two-
layer cement sheet

(rough + Tyrolean)

The work is done using river sand or crushed
sand, which must be clean and free of anything
that would reduce the cohesion and durability of
the implemented clay (soft is mixed with hard
according to the supervision instructions

Cement that is no more than two months old is
used, the surfaces are cleaned of dirt and
suspended particles that could reduce the
cohesion of the clay layer with the walls and all
unstable parts are removed and these surfaces
are sprayed with abundant water before starting
.the work with sufficient time

The rough layer is implemented with a 300 kg/m?
grade according to the principles of the profession
.and the instructions of the supervising engineer

Then the Tyrolean face is implemented using 350
.kg/m® grade cement

White cement with marine or river sand until
complete closing and covering

The maximum permissible difference must not exceed 2
mm in all directions, and the parts in which cracks or
undulations appear are removed Or any defect and it is
re-papered in the correct way. The price includes the cost
of materials and everything necessary to complete the
work in the best possible way, labor wages, profits, waste
and scaffolding.
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Providing and installing ceramic floors
and walls

The purpose is to implement ceramic floors for the
operators' room and toilets and ceramic walls for
the toilets

The ceramics must be of good quality and free of
defects

The floor ceramics must be of the hardened type
for floors

The installation is done with a sufficient 300
cement mortar and all gaps are closed and any
pieces that do not meet the inspection standards
or slopes are removed

A suitable grout is used for finishing and the
supervising engineer chooses the color and
design before installation

The work includes everything necessary to obtain
the best implementation
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Providing and installing a ground -
:water drain (sink)

The work includes providing and installing a good
quality plastic 4 inch diameter high pressure PVC
with providing and installing a cover with a filter
made of chrome-plated copper with dimensions of
15*15 cm of good quality in the specified places
according to the instructions of the supervising
engineer. The filter is fixed with cement and well-
.troweled

The work must be done according to the
principles of the profession
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Providing and implementing internal acrylic
paint for ceilings and walls:

- First-class acrylic paint is used on two or more coats, as
needed, to fill all gaps in the walls or surfaces until

complete coverage.
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- Surfaces are sanded with sandpaper to obtain a smooth
and smooth surface before

painting work

- The paint must be first-class and achieve durability,
stability and color consistency

- When calculating the painting work, all areas of the walls
and ceilings are calculated and all openings are emptied.

- The contractor is obligated to obtain the approval of the
supervising engineer during the stages of

implementing the painting work and to adhere to his
instructions to achieve the required color and good
coverage

- The contractor does not start painting work until after
completing the other complementary works that may
cause damage to the paint or hinder its implementation in
the necessary manner. It must be taken

- He must not start with any coat of paint before the
previous coat dries completely.

- The contractor shall, at his own expense, after the
completion of the painting work, clean the glass, metal
carpentry tools, electrical tools, and tiles from various
traces of paint and all other traces.
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Chapter Ten General Examination
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Programming, operation and testing of the
system, warranty period and follow-up:

General disclosure:

*General inspection: The contractor, in the
presence of the supervision team, checks the
durability and safety of the installation of all
panels, their bases, circuit breakers, and the
electrical connections between them, and
alerts to the necessity of cleanliness of the
panels during the trial and delivery process.
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*Ensure connections: The contractor, under

the supervision of the supervision team,
ensures the connection, safety, effort, and
correctness of the connection of all cables
between panels and DC Junction Box panels
and between the panels and the Water Pump
Inverter and the connections between the
inverter and the AC
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Pre-operational checks:

Jil) 38 La cilaa gad

sInspection of cables and torques: The contractor

must check all existing cables in terms of polarity,
resistance, and continuity to detect any defects or
leaks in the cable, in addition to making sure of all the
widths wiring and their conformity to the required
values.

*Ensure that the elements are fixed: The contractor
must ensure that all the existing elements are fixed:
inverters - panels - switches - cable bearers - lightning
protection systems

*Inspect the open voltage of the chains in the presence
of the supervision team. The technician specialized by
the contractor checks the voltage for each cable chain
from the circuit breaker box and ensures the durability
and correctness of the connections on the (MC4)
connections, the junctions, the circuit breakers poles,
the cable encodings, the safety of the fuses and the
circuit breakers.
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Trial operation:

PPN

Preparation and closing sequence of circuits: If the
safty of the connections and voltage in the DC Junction
board (Box) is confirmed, the fuses are closed, and the
chains voltages are measured before the DC breakers
before final assembly at the assembly bars while
keeping the DC Switches open (OFF): and in the
presence of the supervision team.

Initial inverter operation: After confirming the voltage
of the chains and their conformity to the required
values, the DC circuit breakers are run, the final
assembly voltage is measured in the assembly bars,
the DC switch is raised, and the value of the electrical
voltages at the inverters is checked, and the inverters
are turned on for programming.

Programming: In the presence of the supervisory team,
the specialized technicians of the contractor will
program the inverters according to the attached guide.
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The final turn on:

() Jadil)

-After completing the programming of the inverter and

verifying the correctness of the programming by the
supervisory team, the contractor must operate the
inverter and make sure that the process has been
completed successfully and verify all parameters on
the display screen of the inverter voltage - current -
frequency - solar capacity.

-The contractor operates a generator, ensures the
connection process between it and the system, takes
the required readings from the voltage, amps, and
power taken, and conducts the process of connecting
and disconnecting the operating circuit breaker within
the mechanism described in the operation manual
(each inverter with its breakers separately) and in the
presence of the supervision team.

-Ensure the integrity and correctness of the
connection and reading of the voltage and current
gauges and signal lamps.

-An earth resistor is used to measure the resistance of
the grounding pegs, and the values must be
acceptable (less than °ohms) for the lightning
protection grounding and (less than 5 ohms) for the
equipment protection grounds with the supervision
team's presence.

Ensure the location of the lightning protectors and -
their compliance with the plans, distances between
fixing insulators, downlight distance, the durability of
the connections grounding troughs on the needle,
anchors, and the pegs within the hole on the other
hand
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Note

dJaadla

: The contractor is committed to the previous
process (programming, operation and
installation) with the operating manual for
each system and in the presence of the
supervision team on this process

-The contractor is obligated to provide
technical insurance for a period of three
days of operation to follow up on 8 hours per
day with the station's staff to train them on
operation with the provision of training
material to be seen and approved by the
supervisory authorities.

-The contractor is obligated to ensure that
the system operates on the load and follow it
up technically as maintenance and guarantee
problems of poor manufacturing that appear
for a month from the received date , so that
there is a warranty amount that the
contractor can not recover until after the
month has passed without problems
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