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The supplier should be committed to all the following
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Construction works
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1 | Excavation (stone or soil) down to the level of
columns and walls' foundations "M3".

Qgude 3> dyduo gl &l clgw COE loga ©byi> |1
."3‘4 " )3.«;«]‘3 B.A.A.Cy‘j .AS-\}B.U WL’U!

The excavation is according to final drawings
and the required depth.

The excavation must have good edges,
according to the dimensions and drawings or as
the supervisor engineer’s opinion,

Excavation remnants must be removed if
necessary. according to the site engineer's
decision.

The unit prices of the excavation include all the
required works' prices
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2 Submerged concrete 200 kg/m3 "M3".

"3a" 30/35 200 Hhs pugeko Ogin 2

1-

Submerged concrete is a mixture of sand (0.4
m3), gravel (0.8 m3), water, stone, and cement
200kg/m3 - installed for the reinforced
foundations

The submerged concrete consists of (70%
concrete 30% stone)

Sand must be the result of grinding hard
limestone, which is extracted from hard stone
quarries

Gravel used in concrete must be the result of
crushing dirt-free limestone, extracted from
stone quarries

Used water must be clean, free of dust and dirt
Required cement is black (as the supervisor
engineer’s opinion) Portland cement from first-
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class quality Turkish origin - break resistance no
less than 425kg/cm2 - packed in paper 50kg
bags - production date must be not more than 3
months.

7- The stone must be hard white limestone from
local quarries, free of veins and dirt, diameter
no more than 20mm, spacing between stones
no less than 5cm horizontally or vertically to
ensure complete coverage with cement"
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3 Concrete layer 200 kg/m3 "M3",

30" 3p/3S5 200 Hls 45U g

1- Concrete layer is a mixture of sand (0.4 m3),
gravel (0.8 m3), water, and cement 200 kg/m3,
to be installed on the rooms’ floors and houses’
roofs and polished carefully by spraying cement
at least 1.5 KG cement/m2, this amount of
cement is not included in the concrete ratio.

2- Sand must be the result of grinding hard
limestone which is extracted from hard stone
quarries.

3- Gravel used in concrete must be the result of
crushing dirt-free limestone, extracted from
stone quarries

4- Used water must be clean, and free of dust and
dirt.

5- Required cement is black (as the supervisor
engineer’s opinion) Portland cement from first-
class quality Turkish origin - break resistance no
less than 425kg/cm2 - packed in paper 50kg
bags - production date must be not more than 3
months.

6- The concrete layer must be 10 cm on all its
surface or as the supervisor engineer's opinion.
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Reinforced concrete bases for PV

installation
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Providing and executing a 350 kg/m3 reinforced
concrete casting, the amount of iron is not less than
70 kg/m3 with polishing and all necessary drilling,
backfilling, and land leveling operations, and to
implement the work completed in every part and
detail in order to be ready to install the metal bases
for solar panels according to the attached drawings
and as directed by the supervising engineer.

Reinforced concrete is the mix of sand, gravel,
water, iron (according to the drawing), and
cement 350 kg/m3 Manually or automatically-
The amount of iron is not less than 70 kg / m3
according to the drawing, this cement is used
for the pillars.

works should hold all the required technical
specifications, pressure stress: no less than 24
kg/mm2 - breaking stress: no less than
42kg/mm?2 - rust and specks of dirt free.
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5 PV mounting metal structure
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The contractor is obligated to provide and
manufacture plate holders according to the plans
studied by the supervising engineer (fixed or
mobile) and according to the following conditions:

The iron is new and has not been used before,
and it should be free from rust, bends, and
defects.

Paint: The iron must be Painted with two
layers, the first is a primer and the second is a
silver color, The coating is carried out either by
spraying or painting This is according to the
opinion of the supervising engineer.

The paint used must be of the best quality.

The angle of the panels: according to the plans
and the opinion of the supervising engineer.

Must be closed All sides of the profiles with a
metal plate of thickness not less than 2 mm
with continuous welding to prevent water
from entering the profiles.

must be repainted Weld points and scratches.

The supervising engineer has the right to
change the metal profiles and dimension the
metal base because that depending on the
dimension and ability of the solar panel
provided by the contractor

The metal fence:

- Columns: Tube 3 inches, 2 mm thick, 2.3 m
long, columns are provided from bottom
with four metal rods diameter of 12 mm
welded to it, length of 25 ~ 35 cm with a
bent of 5 cm and painting 2 layers (basics)

- The horizontal tubes :2” thickness not less
than 2mm, welded with vertical columns,
and weld fixing stick 6mm for fix the metal
mesh

- The metal mesh shall be made of
galvanized iron with a height of 200 cm
and openings of 5 * 5 cm. The diameter of
the mesh metal shall be 3 mm, installed
and fixed on the metal pole, and the
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weight of one square meter shall not be
less than 2.5 kg, with a 10 mm metal wire
installed to tighten the mesh Fixing sticks
(6 mm sticks) with a length of 10 cm to fix
the netting and barbed wire on the poles
With all needed and according to the
opinion of the supervision

In addition to metal wire 8mm to fixing the
metal mesh, the price upon the metal
mesh

The Quantity measured in kg
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Electrical works and materials
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6 PV Solar Panel (Photovoltaic module)
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the

The contractor is obligated to provide and install
solar energy panels according to the following
conditions and specifications:

conditions:

The contractor is not entitled to provide solar
panels whose capacity is less than the capacity
specified in the bill of quantities.

The panels shall be rejected if the capacity
degradation rate exceeds 5%.

required specifications:

1-

1-

Supply and Install PV Panels Monocrystalline
HPDC or BC, half cut Module. Pmax not less than
585 Watt in STC Conditions with not less 16
busbars with suitable voltage for inverter
inputs, maximum series voltage 1000 V, max
series fuse 20 A and PV panel efficiency not less
than 22.7 %,the wight not more than 30 KG for
mono facial and 34 KG for bifacial , its cables
equipped temp coefficiant 0.3% with operation
temperature (-40, +85) MC4 connector and
compatible with international specification
IEC61215, IEC 61730 LONGi or equivalent

Notes:

Each string contains an equal number of solar
panels connected in series (the number is
calculated by the supervision committee based
on the power of the accepted solar panels).
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2- For connecting the MC4 connectors should be
used.

3- All works and materials must be in accordance
with the drawings, instructions and directives of
the supervising engineer. The origin of the
panels must be European, Turkish, or Korean
Chinese, in accordance with European
standards.

4- The guarantee should be not less than 10 years
and the default age not less than 25 years.
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Solar Cable
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Providing and installing solar energy cables with a
specific cross-section in the table of quantities of
the types designated for solar energy systems to
connect between solar modules and to connect
solar strings with the combiner box and the inverter
panel, And of the intended type suitable for use in
extreme outdoor environments and UV resistance,
the conductor is made of soft copper The hairy
bears a medium temperature between -40 to 125
degrees Celsius. When installing and supplying, it is
necessary to take into account the use of a red cable
for the positive and a black cable for the negative.
The work must include all materials and accessories
necessary to complete the work and according to
the directions of the supervising engineer. The
origin of the cable must be Turkish chinise first class,
compatible  with =~ European or  European
specifications.

It must be insulated with thermal and water
insulations, flame retardant (double insulation) It
can withstand a voltage of 1000 volts DC

XLPE or XLPO insulated and sheathed singled the
contractor may not use multi core cables.

The total voltage drops on the cables from the
feed source to the load shall not exceed 0.2%.
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PV String junction box:
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Provision and installation of enclosure plastic

junction box at least IP54 and UV resistant to be

installed on the metal base of solar panels (string)

include at least:

1- Miniature Circuit Breaker (MCB-DC) Dual or
Quadruple, Thermal — magnetic, the rated
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current of the breaker should be 25% to 40 %
bigger than the short circuit current of the solar
modules, and the rated voltage is bigger or
equal to the maximum voltage of the string,
tripping for overload protection (thermal) Short
- circuit protection (magnetic), The country of
origin is European Origin or Korean and
compatible with IEC60947-2.

The rated current of the diode must be bigger
than the short-circuit current Isc of the solar
modules by 40% at least, and a voltage of at
least double the maximum voltage of the array,
The country of origin is European, Indian or
Spanish.
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2- Overvoltage protection (SPD) with three poles
containing a varistor with a maximum voltage is | gz wUadl D (SPD) dg=! gl e Lla> -2
bigger or equal the maximum voltage of the | Jg=)l Gsluw of ST Lelacl ugze Hgi)ld e
array, The country of origin is European or | s (sl Laddl Al cipnnid) ddgasnall as)l
Korean or Chinese is compatible with European Aol Glisslgall o (331530 Jot we 91 (535S
standards

3- Blocking diode for each string:
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9 Monitoring electrical
strings

panel for PV
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1-

The Contractor shall provide and install an electrical
panel that contains voltage and current meters
digital to monitor the solar system, as it includes at
least the following:

A panel made of metal sheet with a thermal
spray, at least 1.5 mm thick, its dimensions for
the electrical meters installed on it and the

The rated current of the diode must be bigger
than the short-circuit current Isc of the solar
modules by 40% at least, and a voltage of at
least double the maximum voltage of the array,
The country of origin is European, Indian or,
Spanish.
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electrical elements installed inside it. NPYESRY

2- DCampere meter for each string, reading range | 0-50) 8¢l,al Jlaxo cgoofw JN joiwo )L wlido -2
(0 - 50 Adc), country of origin is European, Jgl ngagi S 9l Qs Ladedl 0 «(Adc
Turkish or Chinese first.

3- DCvolte meter for each string, reading range (0 | 0 -) 8¢l Jlxo ciofuw N joiun dgz o -3
-1500 Vdc), country of origin, European, Turkish ol w91 ($5 91 ool Laaiall als ¢(1500 Vdc
or Chinese first.

4- Blocking diode for each string: iRofe S e ags -4

1 | PV array combiner box
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Providing and installing an electrical panel to
connect the strings on the parallel, including the

thermal - magnetic, the rated current of the
breaker should be 25% to 40% bigger than the
short-circuit current of the Array, And a voltage
equal to or bigger than the PV maximum voltage
for solar system (Array), tripping for overload
protection (thermal) Short - circuit protection
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1- Panel made of metal sheet with a thermal spray, | &> & Fodwe Quias glo (0 degiuan d>g) -1
at least 1.5 mm thick, its dimensions are | _solal deslo slasi I3 J3YI de oo 1.5 &Slows
suitable for the electrical elements installed L1 48,001 450,48
inside it.

2- Molded Case Circuit Breaker (MCCB -DC) | Ll Mw S)ly> s DC-MCCB a3 -2
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(magnetic) European or Korean Origin, and | sda) gilas sda &Sw e S0 AL joub dde -3
compatible with IEC60947-2, IEC60898-2. (D92 e govsin ) Ol !
3- A fuse holder should be installed on a rail, with
Two fuse holders for each string. Blas du 9l dde o LS AL Cligd -4
Sl gall ) (5 e JS) oliis il oa)
4~ Fuses links that can be installed within the fuse ALl
box, its number should be suitable to the
number of strings (each string 2 fuse) has the | Ll (e lesdl 3o SN g9l (10 OS5 Ol o
following specifications: 39298 LWl caling il L9 W13
e be of an overcurrent and short-circuit IEC 60269-6 zo (38lgia]!
current protective type suitable for PV (uaidl ol Isc x 1.56) Syl oudl 5Ll @
complying with IEC 60269-6 el sl Gl o1 ST el ugxdl e
e The rated current = (1.56 x Isc of the PV | VRO F-E NI
module)
e The voltage is bigger or equal the maximum
voltage of the array. Sz olhadl Edliy (SPD) gl glasyl oo Hla> -5
dgnll gl sf ST (alae) dgzm yinls e
5- Overvoltage protection (SPD) with three poles | gl g9l Lide)l Wb cdnaid) d8524a0l) L“,&z;y\
containing a varistor with a maximum voltage is A9l Classlgall o (331510 Jot (owe 91 (535S
bigger or equal the maximum voltage of the
array, The country of origin is European or
Korean or Chinese is compatible with European | Jshy crgell cladlly CIldl Cladll gul>s )L -6
standards o 0.5 dSlow @2 joye d>glll @) bl
6- A copper bar for the negative and positive Aol O o) i) £ dle> 20
poles, with a length suitable for the size of the
panel, 2 cm wide, 0.5 cm thick, with plastic | Jlxe ((Slifudl ) dsamel) (ud) HLS pubide -7
protection to prevent touching the copper bars. | i 5)3 CNEST] Ladedl W ¢(0 - 150 Adc) sl,a)l
.djiw
7- Main DC ampere meter of the array (all strings),
reading range (0 - 150 Adc), country of origin, | «(Oluiul S) ddsamcll oud) dgz obde -8
European, Turkish or first Chinese. 9 Q! Ladedl b ¢(0 -1500 Vdc) 8slyal Jlxe
sl g 51§55
8- Main DC volte meter for array (all strings),
reading range (0 -1500 Vdc), country of origin,
European, Turkish or Chinese first.
1 | Submersible pump driver panel dubo\dl dsennll Juiidlg g8 d>g) | 11
1
Providing and installing an electrical panel to | dwbldl dsuaell Juiid 450,48 d>g) S)39 @A
operate the submersible pump by a solar inverter, | &Jad oI oliall Joisd WS ¢ ot 3,85 dawlgs
and includes the elements necessary to feed the | sz Cuse (i o Wgn) cdsd 380 dgz 43,a5))
inverter with voltage 380v (Generator or network) 1AW ol J8YI e
Includes elements:
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1- APanel made of sheet metal Thermally sprayed, | &> & gs3e Qe glhe oo degiuan d>g) -1
1.5 mm thick, Dimensions suitable for the | _sobal dube sbul I3 J3YI e o 1.5 dSlow
electrical elements installed inside. Lghs1 Ayl AL SN
2- AC solar Inverter Driver to drive an induction | <glds HL5 Zyme Bold) (gueds ,3,80l) duwe -2
motor, its power is identical to the power | Jsi> 4 8)5Sdell dellaiwd dislas dicUatiuwl
mentioned in the BOQ And it has the 1AW Olasol gall dlg luaSUl

specifications:
e Rated Voltage: support two voltage sources at | guduas (o Ldadl eels O o ideadl g @
the same time: (three-phase: 380t0 400 Vac50 | W wgloe cJgd 400 JI 380 (1) c8g)l ity
Hz) and (250 to 900 Vdc) <Jdgd 900 ! 250 () »3Vlg (35,2 50 elall
e System works: MPPT (rodicune
e Control Method: (V/f) Maximum power point -MPPT JIl plas Jony @
e Frequency Control Range: 0.01 to 400 Hz tracking
e Ambient Temperature: -10 °C to +50 °C DA fugl i Sl Ayl e
e Starting Torque: V/f: 150% at 3 Hz 3552 400 J10.1 oo 3340L (Sl Jlxa @
e Accel/Decal Time: 0.0 to 6000.0 s Aighe 423 501 10- (e Yyl dzys @
e Overload Protection: Drive stops when the 303 Jie %150 g8Vl a3 o
rated output current is 120% for 60 s 456 6000 JI 0 ¢ s bladly goluddl (o) @
e Momentary Overcurrent Protection: Drive visits | 60 JM5 ;5,231 Glayl Cazmy 1)l Joodl o> @
when the output current exceeds 170% of the %120 ;e AST 3,80 3 515 090 Ledie 456
rated output current bdie 3,031 Qlayl tddasll HLadl sob) Lla> @
e Overvoltage Protection: Stops when DC bus %6170 731 LS jglis
voltage exceeds approx. 820 V e 5l Blal con gl glagyl > o
e Under voltage Protection: Stops when DC bus g8 820 Ul yedumall dgzdl Gl
voltage falls below approx. 380 V lodie 3,2 Olasl Com gl polassl Lle> @
e Momentary Power Loss Ride-Thru: Immediately g8 380 I el dgadl (raso
stop after 15 ms or more extended power loss . | 5,&Y Glayl cow tddal) Jasll gl Hle> o
e Earthing terminal A d'" 15 d=
e Allowable Voltage Fluctuation: -15 to 10% u@)w dads Jo Sy o
e Permissible Frequency Fluctuation: 5% % 10 J! 15- oo dg=l el @.?jwl .
e Origin: European or Southern America or % 5 -+ (30 334 Zgeual! @-?)w\ °
Korean or china from first-class and compatible | 2w Wﬁi hﬁ)}sﬁi S égy‘ CINeLS) Lida)l o
with European norm CE. Aol Slaolss ae 391950 Jo
3- Main blocking diode with aluminum cooler: The | 390l (ewdI )Ll :‘D}MT 0 g0 (suld) @i 3920 -3
rated current of the diode must be bigger than | zls/W )l 53 gsazme oo ST 05 OF
the total short-circuit current of the solar | J8Y e %40 duuis 15,831 ao U guo gl duwnasid]
panels (Array) connected to the inverter by 40% | Js (plac)l ddsamall ugz Chap Jos Sgzm9
at least, and a voltage of at least double the | @il §,40l Je 3900 (10 AST oy oS ¢8I
maximum voltage of the array, more than one | .Gkl of (i of (3591 Laiadl by cogllaall Lt
diode can be connected in parallel to achieve
the required current, The country of origin is
European, Indian or Spanish.
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4- Molded Case Circuit Breaker (MCCB -DC) | Lt st-\bl.u.n S)y> yeimsDC -MCCB abld -4
thermal - magnetic, The rated current of the | ©hLS gaezo oo ST 0550 O e ablal) ol
circuit breaker should be at least 25% bigger | «J8V Je %25 duds Olaiiudl 68U ”Jﬁ.s.ll
than the sum of the short-circuit currents of all | duwdd! deglaiall gz Golus ol ST ugzmg
strings (Array), And have a voltage rating equal | 83Lj9 )l GHLS (o dlesl) pdsviuw ‘L",Qb.cﬁ)l
to or bigger than the PV maximum voltage for | as @8lsteg )5S ol gl Ladedl s Joxl HLs
(Array), European or Korean Origin, and IEC60898-2 31 IEC60947-223)%5bull

compatible with IEC60947-2, IEC60898-2. BB (quoblise Gy wglie AC-MCCB abld -5

5- Molded Case Circuit Breaker (MCCB -AC) the | Jeadl dclaiw caslio golall (ol HLidl Hlual)
adjustable. The rated current should be suitable | <J43400 4g> de Jon Ola8Y AW gl
to load, three pols, rated voltage 400 VAC, 3 | i)l GhLS o blesd) pusuiw 33,8 50 23709
Phase, 50 Hz, tripping for Overload protection | (33lsieg $)sS o1 sl Ladedl A Josdl 55 80bjg
(thermal) Short-circuit protection (magnetic), ".IEC60947 Hbildl o
European or Korean Origin compatible with
IEC60947."

6- Conductor 3 poles, its capacity is suitable for the | pastw ¢Josl) &slio diclaiul (3N 9SS -6
load, it is used to connect and disconnect the | aSad! of ugall (po desldl Blal Juogy Jsadl
power coming from the generator or the grid, | of @usl Ldall s cdiam) Ll g3yl oo dolall
The country of origin is European or Korean and JEC60947 3kl o (3319709 (595
complies with the standard IEC60947.

7- Monitor voltage device: It is connected to the | M ,g8 oS o Juog Dlsbl 3l -7
contactor and is used to protect the inverter | 3¢l (olassly glasyl cpe 45,831 lesed pdstiung
from high or low voltages and switch between | s Wgall G Dod> Sl Db o ol
phases that can in the generator or the grid, S5 91 (95 91 gl Lo 95 dolall Al
European, Korean or Turkish origin.

8- Monitor Water level device (Nevo): It is | @Soudl H98 WeS o Juogr i(528) sbo LBl -8
connected to the control Conductor for turning | Juad J=! e (55,29 Glbly Jasids (oldl)
on and off the inverter in order to separate the | b Al § bl Ggiue ezl > § 5,8
inverter in the event of a drop in the water level S5 91 )85 o L}._;j [EAN]]
in the well, European, Korean or Turkish origin.

9- Control contactor 4 KW: It is operated by | @&)b oe ahaild oh bl oS 4 S5 )98 WeS -9
Buttons, and its function is to start the inverter | dawlgs 3,831 MBI dtalbgy dudax) wlulS
by means of control (terminal), European or .g:s)gfgig;')gTW\.xlgc(terminal);&zﬂlbe\y
Korean origin.

10- Overvoltage protection (SPD) with three poles | gz wlladl &y (SPD) dg==ll el oo le> -10
containing a varistor with a maximum voltage is | J¢=)l (9l ol ST kel dg gl e
bigger or equal the maximum voltage of the | o sl Ladedl Wb dmesdl Againall olac)l
array, The country of origin is European or Ayl Classlgall o (391900 Jjwji@gs
Korean or Chinese is compatible with European
standards

11- Meters: fowplaall <11

e Digital voltage meter showing voltage = a0 & Jwn (BBl suais Jlioms (wlde e
between phase and between each phase | & ¢k (dalall Al 5l BWge) glinel) ugnl!
and neutral, hertz values. B S )y aadlg gzl

e Meters current values of inverter outputs.
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The country of origin is European or Turkish, | slée) ;35,89 7,5 )L HlebbY Jlzws HIS punlie @
and it is compatible with CE standards. (Lo N
e Meters current values of inverter inputs. Olaolgall go daslgie $5 ol ol Ladell ab
The country of origin is European or Turkish, .CE &o)9V!
and it is compatible with CE standards.
12-Current transformers: a primary current | )3 po cuwlie Gl )W JoiS Ll &Y g0 =12
proportional to the load current and a | (uslie 2o Juoy el 5GPl HLag Jaxel
secondary current of 5 amp, connected with the | o ‘5)3 9l L}.)ji Ladadl b clisles 89S dedl Jlizmal!
digital Meters, the country of origin is (S
European, Turkish or Indian.
13- The counter of the working hours of the country TEW 9l 5)39? é)ﬁsw‘ A Jos wilelw slue -13
of origin is Korean, Turkish or Indian
14- Lamp Indicators:
Indicator lamps for AC power with suitable Bl wlwl -14
Number, Faults lamp with suitable Number. ddall 099 e AV Bylal Ol S oo
Running lamp indicator with suitable Number. By Juaadly JUacHlg gliadl 45L,¢SII
15- Buttons:
e Emergency stop button Dyl -15
e Turning start and stop the momentary type of Wlgb Bl ) e
the inverter control contactor. 0l (Sl HgSliigSd o) g5 OBlily Juass o
e Turning start and stop the momentary type of 2L
the three contactors. AN HgSli S Jamd g5 Blidlg Juas @
General Conditions for all electrical 1450 g SU1 Ol U1 AU Lol bog il
panels:
1. The size of the panels must be commensurate | x> a0 cwlin Olaglll @2 095 O e .1
with the size of the elements installed in them | Cldeas pldlh Zmown oo lgd A8l soliall
So that it is allowed to carry out maintenance | d>lue &5 Blely oy WS popw JSin dluall
operations, and must space of not less than 25% | 43Ls| adad ddLsl d38LY %25 e Ja3Y ddolas
must be left for the possibility of adding | ziug didas wllad e CSpe W1, Madtune
additional pieces in the future, The door is | S Quae Ja8 dde CSye9 42> 180 gl
mounted on metal hinges and opens at a 180- | oo 3 dSlewy dddae wliles d>glll Je CSyog
degree angle, It is easy to work with a metal lock | duie @2 d>glll J31s dvsall dSlaw , d>glll Joxd
on the board 3 mm thick metal supports to carry | ol 83930 <l>glll, ol dadi 839309 S
the plate and 2mm thick tray thickness. With | e ¢Sy Hladl g0 mind A ae diwlin digg3
grounding point The Panel provided with an | e lgile>g d>glll J3a) (s ) Jollas Olg> LI
appropriate ventilation hole and dust filter. (A8 oleadlg HLadl Jg5-o
2. All cable holes should be provided with a proper | &LygSJl MK Jgso @lxid 055 o o .2
cable glands and door gasket to prevent inter | (cwiwy o SIWN) Hoadghll sole dgjas
dust and water inside the panel. REH VSR ] &0 i
3. When supply and installation, consider using | 0¥l plasunl Blelye Comy uSAly Aygdll wie .3

the red color of the positive pole and the black

HAJL«M g,.b.a.u J}-eus)” Q_9.U‘5 g.,\.?-}qj\ ula.ﬁ.UJA.‘;}”
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color of the negative bar for the cables,
terminals, and all the related equipment.

10. Tag label must be placed stating the name and

number of the electrical panel, in accordance
with the final drawings.

455 C)Uws.b_d\g OO jase o @l
'"’“ ) ‘ O‘... > ..]‘

4. A must have for all panels Earthing wire | bl (2l lu olbgll &5 355 of cow 4
terminal block 10 mm rail mounted. 200 10 8w Je SAU

5. Provision of all the As-Built electrical connection | 4ol Juegll cillalasas Gl>gll 488 385 0l w5
diagrams and catalogs in addition to operating | &lually Jeiadl olwiSy IS ) dsLsYL
and maintenance manuals for the inverter, Also | .ol Ml 08)5 (e Ly 15,2390 dpolsdl
the connecting wires must be numbered.

6. All cables and wires in the panel should be | 055 O o d>gll U1 DN JUSYI ape> .6
arranged in cable conduits. alin JUST G)lmn s 50

7. all cables and wires out of the panel should be | &3l e 0556 Ol om A9l 5 IS g .7
arranged in a proper cable tray or cable | jedigedl Gl e JWSI Yl e g dawlio
conduits according to the supervisor engineer. RPN

8. Wherever possible, there should be segregation | wuogell o Jhad Jlid 90 O o (o Sel biv> .8
between positive and negative conductors Aol J51s ddludlg duzgall
within panel.

9. Warning lables must be placed on each plate. Aol S e s oY oy o .9

2&;>3,U| P:@g ‘n..w‘ lgd )55J.A olay ERPy .10
A5l Sllalaieal go 5illasy Lasg 450!

1 | Earthing system

U'afjl.’ﬂ‘ be.:

12

1-

The contractor is obligated to implement the
Earthing System according to the following
conditions:

Earthing Electrode Specification: pure copper
Length 120 cm diameter 20 mm - the number of
3 Electrodes.

and surrounded by (pure soil ) 15 cm on the
circumference of the Electrode and then
surrounded by soil treated with charcoal and
salt to include the rest of the hole (use a 6 inch
tube placed around the center of the Electrode
and pour the untreated soil Inside it with
compaction, then the soil treated with charcoal
and salt is placed around the pipe to include the
entire earthing hole with compaction, and then
the plastic pipe is pulled out)

1AW bog el 399 Lanlll el Juasdy Jglaall o5y

-ew120 Jshall dle (el 1panlll By lawlge -1
DGl 3 ddall — e 20 ladll

2- Earthing hole: Its dimension is 80 * 80 * 100 cm | Jua o) ew100*80*80 Wslayl ‘ol Bya> -2
(a hole is executed for each Electrode) with the | N (gésdl p=ally zlo)l ol & (B9 KN 85>
provision of salt and coal for each hole (15 kg | =8 &5 15 — zhe &S 15) &l poliall 8y4>
salt - 15 kg coal). The distance. between the two | L)l Jsb Canss G9lud (b yamll (o ddluall ((sdes
holes is = length Electrode*2 e S e ol aub 5 0955 OF g

3- The earthing Electrode is planted in each hole | blowg cnie JSKiw 850> S 3 ol g ey o -3

Bl (3bo sarl Ol) Lnllin s Dy Sl
B DA sy blow @ Ll Lyos e el
Byasdl 3b Josd) lally gacd)l eoxdll dadlas
35 ds> om Ul 6 Siwdh sl pasi)
029 o)) o s dadlae padl LA Cualy Ligll
S Uy lally poxdlly Adlaall o0 @55
o @ 00y ool ge panll Bya> Jo Jeddd

(S G5 oo
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electrical panels, inverters, iron bases and solar
panels to the Earthing System by using earthing
cables, It is not acceptable to rely on the metal
base as a conductor for the grounding system
between the PV panels.

dpuwnddl 1ol A58y #IgY) uclgdy ilyiyaidlg
cantll JLSI plaseinly yeSdall (anlll el
plad) JuogaS dduan)l sucldll e slaxedl JuisYg

Tl e o)l

4- The connection between the three Electrode is | = J3U dlawlgy 45D Y e Juosll o2 -4
carried out by means of a copper conductor of | &els Gl dawlg2ee 16 G Jas Y Jgdxe
no less than 16 mm 2 using special clips (copper (duwslo OlawialS) W gdl Odan (s (o
clips).

5- Earthing cable: >= 10 mm2 insulated copper, It | Gyxi ol 200 10 e Jo Y ol US -5
is installed in a PVC plastic tube with a diameter | 0.5 0,a8PVC  Sedb @l oy ey «Jgyas
of 0.5 inch It should be green and yellow. suoly sl Oy 93 0950 Of (£l il

6- The Earthing resistance should not be more -ﬁjT 5 o ol deglae L M ezw -6
than 5 ohmes.

7- The Electrodes of the earthing network must be | dlaiwe (anlll d&Siis Lol s6gYI 0sSS o cow -7
independent of the Electrodes Lightning .31 gall dxile 2Bl oy
protection.

8- The contractor is obligated to connect all | &Ll Wl pwx> Juegn Joladdl aib -8

25KV, and they must be of good quality. When
installing, the distance between each anchor

com cSA iy Bl Slegidl e 065 O
o 70 (e 35 Y (e JS o ALl Blelye

1  Lightning protection system 3elgall (o dlasdl allas | 13
3
The contractor is obligated to install the lightning | @3 Gelsall oo Llasdl play o Sh Jolaadl pib
protection system according to the following AW bog il
conditions:

1- Carrier pipe: It is a galvanized steel pipe, | palasdl 342l o Jlawd 4o BHlie Jolodl gaall -1
length 8 m - diameter 2.5 inches. It isinstalled | 84l e dunds @i (3l 2.5 yadll — 28 Jghall
either on a concrete base by means of aflange | ladg Tall bl ae Flpy dxild dhawlgy dogan
and stainless screws, or it is installed on the B piad) edigell Oilgazgd
iron base according to the directions of the
supervising engineer.

2- Copper air terminals:( Frequency type) (Sl g9l (30) Apanlidl 5,1 -2
Made of galvanized copper, length not less | 75 ¢ Ja Y Jelay palaadl Gelodl e degiuan
than 75 cm and diameter 16 mm, equipped | e lpudd dewlio Buclis 83950 @016 yady ew
with a suitable base to install it on the Carrier ol b ganll
pipe.

3- The Copper cable: single bare copper cable | () G)le Jgdzme (gl 3,40 g,L,S:Lnswl.lel IS -3
(not insulated) its area of not less than 16 | Oyall (e Cuds 20w 16 e J& Y adades (9520
mm2 , It is installed at the lower end of the | Odae il oo udS) Codio dlaualgy 80 o)
needle, It is isolated from the shaft by special | &bl Ll 8,a> JI QW Byl bogrg 8,31
insulators and connect the second end to the | Jse (el duols Olivie Gyl e Gelguall dailey
earthing hole. Lodad s (£ . Jolodl sgaall e (gl JoSJI

Olslisudl i Jgdla @oyhall 09 of LS
) B3l Llg3l
4- insulators: the working voltage is not less than | cawg cJgd 9825 ;e Jar Y Jasdl dgz iJilgadl -4
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must be taken into account, not exceeding 70
cm.
5- Earthing hole for the Lightning protection: Itis | Lol dgliwe 13l guall dniley duolsdl (o)l 4> -5
completely similar to the grounding pit used | Gu> ()il plad dodsuinell ol By
for the earthing system, as it contains 3 | Olawlgell Guii yanb obgl 3 e Ggims
Electrode pins with the same specifications Ll 89Sl
mentioned above. il Lol panlll deglie L M cow -6
6- The Earthing resistance of the Lightning 2915 o 3elgall
protection not be more than 5 ohmes.
1 PE electrical cable conduit PE Jlawd d5LygS e syxe 14
4
Provision and installation of a PE polyethylene for | sSdall Jladll ldg 4.5L,eS WE Gy S5 eudis
electrical cable according to the diameter = zlgVl Glegoze o lgalisonl o () paudl 2y 3
mentioned in the quotation to be placed between | Ologwdl sy 8lgall d8y8 ol aoad| a;,;}
strings and the manhole beside the generator Rome | 83k oo dsgiuas 0955 O omy (S)lxall odag dad el
and as per the attached drawings, these pipes | <Meladly ueddl daid pglially PE ksl Jod!
should be filled and have resistant from chemical | 2w Ao Josu ¢ CMnSHg LA e daxll @LWSJ\
reactions caused by soil, salts and can be used for | oy 05 Cumw p3)lly Haxdl Wlles Jokll Al
electrical cables. The installation work should | WhlgwuSYly 438y (euw 50 Bocy pw 30 Gl
include civil works (excavation and backfilling, if | Jeal pled¥g Hawdll coudsd 855T3 Gilgs e dayWI
necessary, where the trench width is 30 cm and 50 | (edige)l Olgrgis Oloda) adgy a9 ST e
cm deep) And all the accessories required to fix the NEP AN
conduit to complete the work according to the
instructions and directions of the supervising
engineer.
1 Liquid tubular battery 49l Al dyllay | 15
5
Providing and installing a liquid tubular electric | 9o b G lgiaw dogsl il Lylay S5y @il
battery, according to what is mentioned in the table | ¢ 393,01 J& Y 209 ¢BOQ ©eSIl Jgd= L“'g)gi'u
of quantities BOQ, The battery efficiency shall be | a5 J] 48LoYL  patue cdg8 12 7,31 dgz9 «%85
not less than 85%, with output volt 12 VDC, the price | slgall 488y dyladl  Joxd wusdl o 8usl
includes all necessary DC electrical cables, Conduits | Jea! ple3Y &M g3 (Sylxay JUST o0 Oyl guwnSYlg
between batteries and inverter. Also, supply and | ol e dyladl Lide «8 il Gudigell ladas) g9
install a hot galvanized steel stands with shelves for Jol Lo Sud (3950
hosting the batteries and all other materials needed
to have a complete job ready. Origin: Indian first
class
1 Single phase AC Solar Inverter S9lse yghll ‘gobi o 34251 1 16
6
Providing and installing MPPT solar inverter has the | &JWI wlawlgall 4 MPPT (quads 53,831 (oSy39 eadds
following specifications: )
358 50 3070 cJgd 230 bl Sl ug> @
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e The input voltage is 230 volts, with a frequency el g8 24 Obyladl JSde s> @
of 50 Hz. 450-90 ¢ zolA dweddl ZIgl Usue ug> @
e The input voltage of the batteries is 24 Vdc. VNS RCAPY
e The input voltage of the solar panels range ol g2y (8 y9Sia gale) ladg dclaiul @
between (90-450 Vdc). 355250 johall galol gl c9d 230 =l g @
e The power should be matched with the A8 Ay 73l A ge S 0655 0l g
required in the quotation. g pme Ll e
e The output voltage is 230 volts AC, single-phase,
50 Hz, and the output waveform must be pure
sine.
o The country of origin is Chinese first class.
General Notes dole Ol

1 | All parts of the Equipment should be new and not | s susdsr dediall Wingdl g (95 O 1
refurbished, and the fabrication date should be no ke e Lgadiual b i Yig cBadzxe
more than two years ago.

2 | The contractor is responsible for all malfunction | sgw ¢ @b Jhe S ge Al S Jgsun dgaioll 2
caused by poor manufacturing, installation, or a | o5las dgriadl daxs Jlas ST of oS £gun ol &l
hidden malfunction.

3 | Any material or services showing evidence of failure | duall Clawlgall disllate 4 5SS dods of Bole &I 3
to comply with the requirements of technical \gsad) @iuws
specifications will be liable to rejection.

4 | The contractor is committed for six months to repair | of asisail sguw (e daxtl JUacYl Lluas dgaiall a7k 4
all malfunctions caused by poor manufacturing or | alaall Jluswl elUd 0509 ,gil  dins Bda) S
poor installation; the repair should be done by using B35Sl slgall Sk s (e Aubiol B alais Albolall
new original spare parts. ooyl

5 | The Contractor shall consider all anticipated | Whgaall 86 Hlaedl cpm dsb of wgawdl Ue 5
difficulties and security conditions in the E9 )l JlasT dxais (3 dadgiall dunadl B9 lallg
implementation of the project.

6 | The contractor should work according to the | sludU dwddl (dad,ell Olalasall pLAYI gkl e 6
attached drawings, considering the design of the alasedl (e dp gall prasailly
dimensions clarified in the drawings.

7 | Excavation works are estimated in cubic meters of | yasl Qlusdl eaxol) Sl Ralb @byl Jlasl juas 7
the arithmetic size of the excavation, whether it was AoySo 9l doly Ry ¢l g
soil or rocks.

8 | The contractor must provide the water, electricity, | saalls ©WYls <b,eSlg oluadl yolas (el dgaiall e 8
machinery, and the necessary kites for its work. Jaall 403501

9 | The materials are inspected by the supervisor | cuSHl U8 Bl (udigall Jd oo dlgall dilae @3 9
before installation, so it should be received after | dJis Jleel 0555 Eumy (Sl dny Slgall adlwdl oo
installation free of defects Gosall e

10 | The contractor shall bear all costs of materials ol Slge Ji5 IS 486 Jolaall Jomxty | 10
transportation.

11 | It is the responsibility of the Contractor to maintain | slgell grex> e blaxll &dggun Jolaadl $ile Je aiy | 11
all submitted materials until the end date. Jadl slgiil )6 5o Aokl




Syrian Arab Republic Ay gl dusjall 4o gganl)

Ministry of Energy a3l 50
The General Establishment for Water & Sewerage aall Cayally il slial dalall dis gl
The General Company for Water & Sewerage sall Capally oyl sl daladl 4S5
Governorate: Idlib ol sadadlas
12 | The contractor must visit the project site and see all | &35 e gMbYlg g9 ell gdg0 8)L) oyl Je o | 12
the relevant works before submitting the offer. (02l @S U8 dags (| Oldanall
13 | Warning signs should be placed next to the PV | wl>gly wlisAudl Cilm pdoudl OUEWI ppy s | 13
strings, DC panels and collection boxes. el e g el 5Ll
14 | The contractor is committed to having an electrical | 808 oud Ghilion gl sbiygS udige S99y dgaiall pily | 14
or mechanical engineer within his staff and is 4513 Byguas a3 9alb drlging Jleel dasliny 2ag
charged with following up the works and is
permanently on the site

L83 g byl Ay e




