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Technical conditions and specifications book for Providing,
Installing, and Testing Solar Panel System

A— Required Power From The System:

nvnhkkwnNe

Rated power of 60 KW.

Annual produced energy expected to be BR154 MWhr/yr.
Output voltage = 400 V / 3 phase.

Operating frequency = 50 Hz.

Grid-Tie (On grid) system.

B— Solar Panels:

6.

19.
20.

21.

22.

23.

24,

25.

The brand and origin country must be mentioned in the
submitted offer.

Peak power per panel EE400 W.

Nominal Module Efficiency EEI20%.

Anti-reflective class with self-cleaning layer.

. Operating temperature (-40 ~ +85 C).

. MC4 Solar Connectors.

. Flash test certificate is required for at least 3 panel samples.
. Physical Size per panel 2019*1002*40 mm?.

. Solar Panel type is Half Cell, Ethylene.

. Open Circuit Voltage 49.8V.

. Reverse Current Overload 27A.

. Power Temperature Coefficient: <
. Technical information per panel: (Voc, Isc, WP at STC, current/

-0.3%/°C.

Voltage curves for radiation levels (1000 W/m?2, 800 W/m?2, 600
W/m?2, 400 W/m?, 200 W/m?)) are required.

Module frame: Aluminum or Stainless steel.

Connections: Terminals polarity must be clearly marked with +
& - for corresponding connections, with a sufficiently cross
section surface mentioned in the technical specification.

The installation of the panels should be towards the
geographical south, not the magnetic south, and it is
determined precisely by the sun shade way at midday.

Solar panels must be fixed to the holding frames by 6 screws,
ring with Imm thickness, and nuts, with a diameter of 6 mm
per panel.

The 30 ° angle is adopted as the inclination of panel surface
angle from the horizon, toward south.

All panels after installation must be on the same level, and
installation will not be accepted in other case, so that the
shade of any does not cover any other part, no matter how
small, throughout all period of solar radiation.

The panels are installed on the metal structure using aluminum
pieces designed to install solar panels on the metal structure, 4
for each solar panel.
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26.

30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
1-
2-

3-
4-

41.

42,

43,

44,

45.

When connecting solar energy groups, each group is
numbered separately at the panels and at the breaker box.

C- Inverter:
27.
28.
29.

Grid tied inverter with LCD display.

Has 2 Mppt (Maximum Power Point Tracking) input trackers.
AC output, 3 phase, grid voltage 400 and variable, according to
local grid standards.

Rated frequency 50 Hz.

Rated Efficiency ER96%.

THD (Total Harmonic Distortion) < 3%.

Ground fault indicator.

Noise emission < 50db at 1m.

Operating temperature (-20 ~ +80 BC).

Manufactures certifications.

Equipped with the feature of disconnecting the electric load
when sudden overload, with a suitable protection mechanism
for this purpose must be mentioned in technical offer.
Equipped with the disconnecting electric current feature when
there is insufficient solar energy to operate.

Inverter should be communicated Via USB, Wi-Fi, & RS485.
Data logging: The inverter is capable to display:

AC voltage.

AC output current.

Output power.

DC input voltage.

DC input current.

Time active.

Time disabled.

Time Idle.

Temperatures (C).

10- Converter status.
11- Protective function limits (i.e AC over voltage, AC under

voltage, Over frequency, under frequency, ground fault, PV
Starting voltage, PV stopping voltage, over voltage delay,
under voltage delay, ground fault delay, PV starting delay,
PV stopping delay).
Power factor range from 0.95 inductive load to 0.95 capacitive
load.
The offered inverters must be protected from direct sunlight
and from direct impact rainfall.
Hybrid system with Diesel generator: The inverter is capable
to operate with standby generators 400 kVA/1200kVA isolated
from the grid.
All technical specifications are required.

D- Cables:

XLPO or equivalent with 120 BIC at least.
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46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.

57.

58.

59.

60.

61.

62.
63.
64.

65.

66.

67.

Insulation against Ultra Violet, Water, Ozone, Salt, general and
Harsh weather conditions.

Protection against Rodent, & Fire Halogen Free.

Flame Retardant and low smoke emission fire.

Retardant to meet IEC-607541-1 / EN-50268-2 or equivalent.
DC Cables: Solar type, with rating of 1000V dc.

Cable cross sectional area must be designed to maintain
minimum voltage drop less than 1%.

Double insulated cables with temperature (-40, 120 BC).
Short Circuit Temperature 280GIC.

Conductor must be Annealed Tinned Copper as per IEC 60228
Class V.

Provided cables must be placed in weatherproof plastic ducts.
A warning tape is placed on the main cable coming out of the
solar system field towards the inventor room

E— Circuit breakers:

Installed circuit breakers must be DC-specific.

Each series group is connected by a 10-amp( double)
independent circuit breaker to protect the circuit from
shortcut.

Cutters should be installed within assembly painted box to
protect them from moisture and other effects.

A 90 A DC main circuit breaker must install, and kept in the
same box.

The complete partitions must be the size of the partitions in
the copper, and must be of high thickness to withstand sound
effects, along with all the elements of fixing the partitions and
the screws necessary for installation, fastening and locking.
Partition panels.

F— Concrete:

Spray the wooden mold with water before starting to cast.
Wood used for concrete work must be clean and good.
Arming must be according to the attached drawings,
dimensions and sizes mentioned therein.

The metal or wood mold shall be well supported by the
internal and external sides so as not to collapse during the
casting. If any error is caused by poor mold execution or
reinforcement, the formwork shall be reformed, reinforced
and casted at the expense of the contractor.

Inform the supervisor at implementation of formwork and
installation the mold to ensure the correct installation, and
then give permission to start casting.

The concrete for the roofs shall be poured with cement rate of
300 kg cement per cubic meter of it after the completion of
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68.

69.

70.

71.

72.

73.

the reinforcement work after obtaining approval from the
supervisor to start the casting process.

The casting shall be done in one batch which decided every
time by supervisor, and shouldn’t be on two batches so as not
to result separation.

Suitable fasteners should be placed at the ends of the concrete
columns before starting to cast, in order to install the metal
bridges thereafter, according to the supervisory team.

The concrete is watered with water for 4 consecutive days.
The contractor must have sufficient and expert workshops to
complete the work as required according to the timeline.

The supervisory authority has the right to stop works if the
tools are insufficient and to stop any workshop according to
the opinion of the supervisory agency.

In the event of any damage resulting from the works of the
private or public properties, the contractor shall repair it at his
own expense.

G—Casting materials:

74,
75.

76.
77.

78.

79.

80.
81.

82.

83.

1-Cement:

Cement must be of ordinary Portland type.
It is prohibited the use of cement bags that are watered and
hardened, even if partially.

2- Gravel:

It should be from form Forat area, good quality type.
It should be good gradient free of impurities and dust.

3- Water:

Drinking water free from alkalinity, impurities and organic
matter, should be used in the formation of concrete mixture.

4- Reinforcement iron:

Installed reinforcement iron should be clean and free of rust,
oil and paint.

H-— Metal Bases:

The iron frames of the panels must be galvanized angle.
Solar-bearing frames shall be punctured with 6 holes 6 mm
suitable for fixing the panels to them.

Manufactured iron must be painted with a base layer, and a
metal paint layer, and the color must be chosen according to
the directions of the supervisory team.

Each group is supported by a profile section of 8 by 4 cm, with
a thickness of 2 mm.
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84.

85.
86.

88.

89.

90.

91.

92.

93.

94,

95.
96.
97.
98.
99.
100. An adequate drainage of the washing water shall be

Welding of metal joints shall be a string on all sides, in perfect
uniformity and not in a point way.

Frames that support panels are shown in drawing.

The weight of the screws is calculated with the weight of the
iron

I- Graveling:
87.

All amount mentioned in amount table for sand and gravel are
after pressing, that the pressing must be 25% of total volume.
Filling is carried out in stages (layers), and each successive
layer of the backfill must contain sufficient materials to ensure
proper compaction. Each layer is compacted and leveled
separately. Under no circumstances should the thickness of
any layer exceed 250 mm (before compaction). The moisture
content in the fill materials must be consistent and within the
acceptable range

J- Cleaning Panel Unit:

The unit is based on washing by spraying with pressurized
water using a compressor.

It must provide a water pressure of not less than 200 bar
sufficient to remove all dirt, dust and bird droppings stuck on
the surfaces of the panels with only one pass.

It ensures a water flow rate of no less than 500 liters per hour
at the same pressure 200 bar.

It contains a high pressure hose with a length of no less than 6
meters, and a pistol pump, with controllable head to control
the exited water beam width and with an automatic close
feature.

The kit includes a water tank with 2mm thickness, a capacity of
2 cubic meters, hoses with a length sufficient to reach the
entire area of the solar panels, and polyethylene pipes that are
extended under the soil with a depth of no less than 40cm and
a one inch in diameter, green color as a network that ensures
water access to the entire area of the solar field, with all
accessories needed for installing and uninstalling the pumping
unit, and zinc pipes with 60 cm long, 1 inch diameter, and
attached to 1 inch brass screw at each source point, which are
19 points.

The kit must include providing with hand cleaning mop, with 1
m width, metal stick, and 10 pieces.

Operates on 220 volts of electricity, or three-phase 50 Hz.
Equipped with an automatic safety valve.

Equipped with a detergent injector kit.

Equipped with TSS water filter and water pump protection.
The pistol is equipped with an adjustable barrel.

provided, as directed by the supervisory team.
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101. The washing unit fee includes all costs of supply, installation
and operation, with all accessories and accessories of metal
and plastic reinforced pipes, fittings and other tools necessary
for the washing unit.

102. The country of origin must be mentioned for each of the
equipment to be supplied.

103. The installation of an electrical cable with a diameter of
2*2.5 mm? and a length of 50 meters, along with washing
equipment, is being provided and set up.

104. electrical outlet with two sockets, numbered 5, is provided
and installed in the middle of each row of solar panels, with a
cable of 2*2.5 mm? extending to a 4-kilowatt inverter. The
electrical point should be located inside a small metal panel.

105. A plastic hose compatible with the washing pump inlet and
the washing water point is provided and installed with a length
of 25 meters

106. A water point with a sink is placed in the middle of each solar
power group.

107. Installation of a polyethylene conduit is provided, extending
from the main door to the water tank, complete with all
accessories, elbows, and fittings

108. The supplier must ensure that the washing equipment,
including extensions and water points, covers the entire solar
field

K- lightning arrestor system:

109. The protective needle should be at least 50 cm in length and
3 cm in diameter, made of copper or galvanized steel.

110. This needle is bound by a copper material cable, and is
mainly reliable.

111. The downturns cable must continue vertically from the roof
of the building to the ground.

112. The downturns cable should be far from the doors and
windows.

113. The downturns cable must be connected by horizontal
toroidal conductors near the ground level and by horizontal
rings for each vertical separation.

114. The downturns cable must be fixed to the building's exterior
surfaces, visually, and are mechanically protected to a height
of 2 meters from the surface of the earth by longitudinally
slotted steel pipes to be out of reach.

115. It must be ensured that there are no flammable materials
along the path of the descending cables.

116. The distance between the descending line and any electrical
installations must not be less than 1 meter.

117. The weight of the lightning rod iron is calculated within the
total weight of the iron
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L- Monitoring unit:

118. Must be equipped with five monitoring cameras, each with a
viewing angle of not less than 100 degrees, with Full HD
Resolution 5 Megapixels, resistant to water, dust and weather
conditions from all sides.

119. Video is recorded on a server with a memory not less than 1
TB.

120. Data must be transmitted by internet from the solar field.

121. Cables should be of excellent copper type, so that the
transmitted signal is not lost within a distance of 100 meters
for each camera.

122. Possibility of connecting the server to not less than 8
cameras.

123. Possibility of connecting the server on the Internet, with the
ability to control and monitor by using network, with the
appropriate operating program.

124. A 21-inch measurement screen with all the necessary
installation accessories, connections, and fixtures

125. Providing all the necessary equipment, including a router and
a dish, for connecting the cameras to the internet, and
transport all cameras data with a typical resolution and speed.

M- Warranty:

126. The supplier is responsible for any equipment, tools and
supplies prior to the final handover process that is at the end
of the project, and he is not entitled to claim any
compensation for any damage or loss to any of these
aforementioned, whatever the reason.

127. The supplier is not entitled to claim any compensation in
cases of wrong connection or installation, and its
consequences.

128. The supplier must secure an expert engineer with sufficient
and deep experience in the field of solar energy operation for
water pumps, so that he is familiar with everything related to
solar energy operation and electric water pumps, and serves as
a trainer for the operation and monitoring team, and
supervises all the supplier's work throughout the project
implementation period.

129. The supplier guarantees the integrity of the entire
equipment provided, in addition to being operated throughout
the project, and any malfunction or damage to them must be
repaired on his own expense.

130. The supplier must undertake to operate the project at its
maximum capacity for two months from the completion of all
works, no more than 70% of total value of contract will paid
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this period, and any deficiency in the provided materials,
damage, loss, system malfunctions or the result of errors in it
shall be borne by the supplier.

131. The provision and installation of field lighting using 100-watt
floodlights, including all necessary materials for installation,
such as a 2*2.5 mm? electrical cable connected to the inverter
in the field.

Excavations and pipe laying

132. The contractor shall take special care when digging trenches
in paved roads or areas so that the excavation does not exceed
the required width of the trench, and the contractor should
use mechanical tools for cutting asphalt and cracking
pavements with straight lines and so that the edges of the
remaining pavements are vertical. The contractor shall use
equipment with suitable tires (pneumatic) so as not to cause
damage to the road surface pavement.

133. The drilling width should not exceed 40 cm for the pipe, and
with a depth of 100 cm.

134. The contractor shall supply and install all the supports and
other temporary constructions necessary to ensure the
security of the work and the adjacent constructions outside
the permanent workplace in a satisfactory manner to the
responsible supervisor.

135. Valve ground is drilled with a depth of more than 25 cm
above the required depth in order for the floor to be poured
into it.

136. The bottom of the trench must well leveled and compacted
to achieve the required inclination (i.e. it is not sufficient to
level the floor with dirt resulting from the pits, but it must be
compacted.

137. The contractor shall not start excavation works in any section
of the works except after supplying the pipes, fittings and
accessories necessary for this section in all of it.

138. During excavation work, materials suitable for earthmoving
are collected at a sufficient distance from the sides of the
trench to avoid excessive gravity and prevent collapse from the
sides. All outputs that are not required to use or that are not
suitable for filling are removed and transferred to approve
landfills.

139. When exceeding the depth of the excavation indicated in the
drawings, and the supervisor did not approve it in writing, the
contractor must bear the cost of bypassing the excavation,
either by returning the backfill or by casting the leveling
concrete for the level in any type according to the instructions
of the supervisor.
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140. When exceeding the specified width of the trenches, the
contractor will bear the cost of increasing the strength of the
pipes or providing any additional protection to the pipes if the
responsible supervisor requests such measures due to the
expansion of the excavation more than specified.

141. When encountering rock excavations, the trench should be
dug to a depth of not less than 100 mm below the bottom of
the tube and replace this with white sand as instructed by the
supervisor.

142. Excavation shall be carried out by caterpillar (Baker) for
excavation trenches, in the event that the ground is rocky or
rocks appearing during digging, a clicker is used to break it, and
the work and clamping hands are used in narrow places where
the machinery does not enter.

143. The connection points between each pipe should be well
connected so that there is no leakage of water at pressure of
10 bar. In the event of leakage when tested at 10 bar, the
contractor will be responsible to disconnect and the reconnect
at his expense.

144. A layer of soft sand shall be placed as a protective layer for
the water pipes, to be as a sand pillow around the thickness of
15 cm from each side around the water pipes, any sand
containing the gravel will be refused.

145. The contractor is obliged to keep the trench clean and free
from impurities, rain water and sewage.

146. Water should be drained from places that will be backfilled,
wherever practicable. In cases where the reclamation of the
places that will be re-filled according to the opinion of the
responsible supervisor is impossible, then the material of the
primary reclamation must contain fine granules

147. The contractor must take all necessary steps to ensure the
safety of the pipes, and when damage occurs due to the work
of the contractor, he must make the necessary satisfactory
renovations to the responsible supervisor and he must take
out the damaged pipes and deport them from the site if he
gives the responsible supervisor his instructions to do so and
all of that without paying any additional costs.

148. Backfilling shall be carried out at steps (layers) each of these
layers must contains enough materials to ensure good pressing
and settling, and the pressing is for each of these layers, that
the thickness of each not more than 25 cm before pressing,
and the moisture not more than accepted limit.

149. Backfilling shall be made with drilling products if appropriate,
according to the supervision of the supervisory authority,
above the water pipe up to 30 cm before the level of the road.
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150. A layer of hard white gravel with a good gradient free of
dust, soft materials and foreign materials shall be laid over the
previous backfill of the drilling products in the required
guantity and shall be settled by the machine, and the
mentioned quantity in the BOQ is after the settlement.

Pipes Jboludll
151. Drinking water pipes shall be made of high-density -@jf)ﬁj ¢H.D.P.E100 ‘fsl“s‘” Jdle U‘J'“‘ Jdsdl 151
polyethylene H.D.P.E100, blue. Jo (e SWI (29 cploelll AL Juo gl 0 O e 1152
152. The welding machine must be used for connecting, and Aol 1 e JaY 8ued 4 10 wis bl laiys
water pressure must be tested at 10 bar for a period of not Olldll dhawlgy 4S5l leloall xo Juogill Gy 1153
less than 1hour. £9 ke S ESguus Dladle Slritall Jos O o 1154
153. Connecting with the installed metal pipes by flanges. Blall gul ) 13V o gs (gear Y sMllay Dgade 9l dagiseay
154. The products should bear legally stamped or stamped or o — el Hladl) — dylaxll dadlalls Ak do¥ @Yl
painted marks with indelible paint showing the following: (the | — 2l El — deiaell (el 089 S5 %'9?;3”;— )
name of the manufacturer and the initials of it and the sl Jsb
trademark - nominal diameter - identification of the category -
initials and the approved measurement number - the date of Slolasall

manufacture - the length of the pipe).
- Bygadin AS)le (o Wlolesall 9955 O Laze .155

serews ol g9 wlolasall 0S5 Of o .156
155. The valves must be from market famous 2L 16 e Glelaall ol basiall Jay of ca 1157
156. The valves shall be a drawer type. e S A plase S Aol BB oo Sy 158
157. The nominal pressure of the valves should be not less than 12,53 Gl byl
16 bar. Oloudd ) plod dbgasd plusoinl o plwe S Jrog Jis 1159
158. A concrete base shall be poured for each valve after plosall $ob oo S
installation according to the aforementioned conditions. Sl Clolasall (8339 @uis Jglaall Fle Je 2k 160
o0 dadlly Ol gunSY) B xe OLLSI Jgda (3 839290]]
159. When connecting each valve, a weld-to-flange shunt should Slgall JSg llsadly pllll blivg (lnlly olnilal)
be used for both ends of the valve. e gt 29z gall @lsll o S Ao
160. Itisthe responsibility of the contractor to provide and install LYl
the valves according to the measurements in the BoQ, along e de 0llglly (Sl wlildlly wlid! s 1161
with all accessories and other parts of flanges, bolts, welding Blyadlolie yauw e 9l plasall

seals, gaskets, all materials required for installation according
to reality and the instructions of the supervisory apparatus.

161. The saddles, flanges, screws, and gaskets are calculated
based on the price of the valve or the flow meter.

Reinforcement iron: Tl i
ladas o (§ dindl S ekl dpd> 0550 O oy 162

162. Installed reinforcement iron should be clean and free of rust, :
Oy C',\”J_}.”j Tuall e W9

oil and paint. e Klian) A ;
163. In the event of damage to private property (connections of UM’{J) ﬁow' < ‘ ! “’k' )J“o iu» dl:i S ”'163
the beneficiaries of sewage water or .......... etc.) or public @ I Fe B2 5100 O G

(&gl Bl boghas gl ol bglas) dolall lliaall

property (water lines, drainage lines, etc.), maintenance will be
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under the expense of the contractor without compensation, as
per the directives of the supervision team

pump

164. Bidder should submit the performance drawings for the
pump.

165. Drainage: 16 m3/ h.

166. Height: 222 m.

167. Pump installation depth: 180 m.

168. Spin speed: no more than 3000 r / min.

169. Pump total efficiency not less than 70% at the operating
point, and the higher value of the return is taken into account
when studying the offers, and that the closing pressure
increases by at least 15% of the pressure of the working point.

170. The largest external diameter of turbine group, the motor
and cable are suitable for installation into the well casing.

171. The turbine must be statically and dynamically balanced.

Pump manufacturing material:

172. Turbine is made of bronze or stainless steel.

173. Body is made of rustles steel, of pure cast iron free from
defects and impurities, bronze or font.

174. Induction type pump motor in the open-type squirrel cage
with submersible design, three-phase, operating voltage 380V
at 50 Hz.

175. The engine capacity is sufficient to operate the pump at all
its graphical curve points, and to at least 10% more than the
pump capacity at the working point.

176. Water cooling.

177. The item includes purchasing a submersible pump according
to the previously mentioned specifications.

178. the scope includes the installation of the submersible pump
with casings and a cable, with an approximate length of 180
meters

179. The scope includes providing a 50 cm long, 2 % inch diameter
coupling, with flanges on one end and threads on the other
end, intended for connecting the submersible pump with the
casings
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