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Scope of Work
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Provide solar system

Provide solar system – in Barjash well, Dar shyban,Almelah -Lahj Gov. ,Yemen, Including all site preparation, materials, transport, and labours. 
All deviations from design drawings must be approved by Medair representative prior to starting work. Any designs or specifications not made explicitly clear herein or in the design drawings must be suggested by the Contractor and approved by the Medair representative prior to start of works.
NOTE: The Contractor’s engineer is responsible for verifying ALL specifications and design drawings prior to submitting a quotation for the project. If the Contractor determines that anything contained in the specifications or design drawings may cause any part of the system to be unsafe, or to function in a suboptimal manner, it is the Contractor’s responsibility to notify the Medair representative and determine a suitable alternative specification and quote for the same.
The work will consist of:
First: Supply, Installation, running and coaching of use of Solar Pumping Unit of Barjash Well Project.
1- supply and install Submersible pump (made in Italy or equivalent quality and has guarantee of three years or more (the impellers stainless steel of minimum grade of  AISI 304 or higher)  , Pump Power not less than 3 KW , 3 phase , 380V, 50Hz, to lift the water from the source( Open well) to the main distribution tank , according to the following specifications :-
· Total pumping head:  50m
·  Productivity: - 3.6 litre / second or 13 M3 / Hour 
· Installation depth: 20m, According to the depth of the well
· Well inner diameter: 3m.
· The sub-mail spare ability: more than 90 %
· The pump ability: 70 %, the total pump and motor at least 70 
· The outflow diameter: 3 inches 

2- Operation and testing of the pump
· The price includes operating the pump and testing it for a period, not less than 48 hours, and it will be received after ensuring its excellent efficiency Training and capacity building of the water user committee to operate, monitor it's performance, and periodic maintenance for the system 
· provide maintenance guarantee for a period, not less than 1 year from the date of installation 
3- Solar Power Panels Technical Specifications             
· Solar Panels shall be (MONO-duty) high efficiency MONO Crystalline plates to be Class A
· solar Power System Panels shall be suitable for the pumping system.
· Solar Power Panels shall be in accordance with IEC 61215 Standard.
· The Panels shall be protected from corrosion and/or water leakage with Aluminium frame. 
· The Panels shall contain insulation in the cable connection parts.
· The panels shall be sloped and adjusted to receive to provide maximum production. (15-20) Degree.
· It shall be considered that thunderstorms are usually attack the project area.
· the connection method shall be defined, (Respectively or parallelly), the loss reduction shall be defined too.
· Insulation Connections and its associated cables shall be provided.
· Notes: the contractor should be using the solar array in the field 14 solar array 400 watt (mono and poly crestal) and provide the engineer of medair discussion of joint between the array of group and should be meet the current of owner inverter and pump.
4- Supply and installation of the conversion and tracking for the maximum power of the panel’s device (converter Inverter): - 
· Supply, installation, testing, and operation, of converting MPPT, suitable to working with DC / AC and is capable of transmitting data, and Data filtration, the price includes all necessary parts to implement this item. 
· The requires specifications in the Inverter: 
· At least 1.5 x submersible motor power 
· the inverter can be operated by the system to run the system (DC) (solar energy) at times of day and AC system (public energy or generator energy) (Hybrid system) automatic control according to the instructions of the supervisor and according to the attached technical specifications and instructions of the Supervisor Engineer.
5- Rules of solar panels and concrete bases in the group: -
Supply, construction, digging, and installation of panels pallets, the diameter of the main carrier must not less than 8 Inch handle free movement and fix the GL pallet of concrete 80*80*100 cm ,depth of excavation 1 meter ,per one pallets to install several panels achieve the necessary voltages, and amperes to operate the submersible pump by high efficiency, and meet the standards, and the site conditions, includes the drilling, earth surface levelling, and achieving the factors of the wind resistance, and environmental, and load of loading.(Number of panels groups calculate by contractor relating to total voltage power), and must be in accordance with the attached technical specifications and according to the drawings and instructions of the site engineer.
6- Main collection box: - 
· Supply and installation of the Main Junction Box for the DC and the product from the associated sub-boxes in parallel according to the technical specifications and instructions of the site engineer contains the following specifications:
· Degree of isolation and protection not less than IP65 • An epoxy-coated sheet equipped with cut-outs, fuses, and diodes to protect groups from high amber and bad currents 
· Voltage system (1000) V 
· Ampere level, not less than 150 amperes and equipped with circuit breakers and protection from high amperes and bad currents. 
· Supplied with SPD protection system and special grounding with main circuit breakers, made of environmental resistant material and solar radiation, equipped with sealed shutter and safety adhesive, and connections of pure copper.
7- AC Distribution Board: - 
Supply and installation of distribution panel AC system is made of stainless steel insulated with epoxy layer and IP65 protection rated with SPD
8- Execution of lightning protection system for the solar system,
· Installation of absorption tower lightning shall be of 2inch galvanized steel and 6 m Hight 1 lightning protection tower, and install a tower of pure copper
· digging the earth to work hole to accommodate the copper grounding base (40 * 40) cm and the thickness not less than 4-6 mm
· The copper bar shall be with length 120 cm and diameter 16-18 mm inside the hole
· Copper cable to connect between the grounding tower and the bar in the hole thickness not less than 25 mm and at the appropriate length
· The price includes all grounding connections in the system according to the instructions of the supervisor with the work of a manhole of not less than 30 * 30 cm, of pallets on a UPVC plastic cover and serve well. It can be opened and closed to check the resistance at the top of the skewer, so that the resistance does not exceed 5 ohms. the price including everything for connection of earthing of solar system as per instruction on engineer
· Supply, install, Operating and Test of stand-alone solar outdoor lighting 60 W All in one with all supports (5m pole) and required accessories as per Drawings, Technical specifications and the instructions of supervisor engineer.

9- Installation of automatic water sensors, one for the well, in order to switch on/off the pump in case the well is empty. For the reason of protecting the Pump Unit. The work includes all the necessary connections (a moisture proof cable double buffer 3x2.5 mm for the purpose of connecting the separation sensor) to finish the work according to the instructions of site engineer.
10- Check valve: (Non-Return Valve): - 
Supply, installation, inspection, and operation of non-return valve 3 inch, with a pressure of 32 bar, of ductile type, and is installed on the pumping line according to technical specifications and instructions for the site engineer.
11- Water Meter: - 
Supply, installation, inspection, and operation of water production meter. Pressure32 bar 3 inch with flanges, plot, and according to the attached technical specifications.

12- Supply and install a pressure gage - accurate reading "BAR" and "PSI", The meter gauge is greater than or equal 32 BAR, made of aluminium sheets with an outlet pipe, elbow (45 degrees) and flanges, including the connections required for the installation of a pressure gage and according to the specifications and the instructions of the site engineer.

13- Submersible installation pipes (installation pipes): - 
Supply and installation of 32 bar PVC pipes (same diameter of the pump outlet), including all special parts to connect the pump to the pumping line, and all requires according to the specifications and the instructions of the site engineer.

14- Supply and installation of all required cables and covering them with a 0.75” pipes around the solar array and covering the copper cables underground with a depth not less 50 cm, by digging and backfilling where required. The price includes Connecting cables from panels to assembly and distribution boxes and the inverter with suitable diameters, UV Resistant and have a carbon resistant layer inside plastic conductivity to maintain of the water and it is installed in a technical way as directed by the site engineer.

15- Protection fence of the solar energy system panels: - 
Supply, implementation and installation of a protection fence around the energy system of the designated grille with a height of 2 meters length 92.5 m2 with the work of galvanized iron pipes of medium pressure 2 inch every 2.6 meters and a gate of the same grille with dimensions of 1.5 * 2 meters and galvanized iron gate columns of diameter 2 inch medium pressure. The columns should be installing by using foundation of (40*40*50) cm and reinforcement rebar Ø14mm. The nets shall be welded with a horizontal mesh 15 mm, vertical mesh 8 mm in the top, the middle and the bottom of all along the iron mesh fence with mixture rate 1:2:3 including feeding the concrete by water twice per day for long 3 days at least with painted against the rust. 
The price includes the implementation of ordinary concrete 6 : 3: 1 under the designated grille with a thickness of 10 cm in width of 20 cm, a barbed wire on top of the grille consisting of 3 stacks and everything required to implement this item in full and includes levelling the site accordance with the specifications , drawings no 1,6 and instructions of the site engineer.

16- Supplying and installing a protection box for the invertor and distribution board, made of iron with dimensions 60 * 80 cm and according to the real dimensions of the invertor and distribution board with 10 cm space from each side, the box should be made from angle steel (30 x 30 x 3 mm) for the frame and connected by steel plate (2mm thickness). The box should be carried by iron columns (1.5cm diameter and 130 cm height) fixed by cement mortar in the ground (30cm depth). The price includes the door with locks, hinges and all accessories as well as the painting for all parts with primer paint against rust. Works include all materials and accessories needed to finish the works according to specifications, drawings and instructions of the supervisor engineer.

17-  Supplying maintenance and operation materials:
· Clamp meter 1000V, 400A AC, DC
· 1 set of screwdrivers, 1 tester, 2 isolated Pliers 1000 volts, 1 Clippers 5 coloured electrical tape.
· 1 pair of insulated gloves (1000 V) gloves.
· 2 Warmish, set of spanners open and close, Allen key and sets.
· 2 pair of warning tapes affixed to the inverter and the combiner box.
· 20 diodes of 10 amps for panels.
· Panel’s cleaning tools of 50 * 10 cm cotton with a plastic stick length of 1.5 m.
· Medium sized empty iron bags to collect the previous kit and pieces
· Supply surely ladders with length 3m

Second: protection and pipelines work for the well
1-  (Covering the wells) well diameter is 2.6m and the wall thick is 20 cm from each side: -
·   Supply and install steel door plate sheet 2mm thickness good quality and fix it by angles section 5''* 3.5mm with distance 80cm c/c, 
· Paint the steel three faces by a paint anti rust. The supplier should provide a sample before starting the work
· Welding the angles and sheet together.
· This cover is acceptable to open like doors with Hinges.
· Doing Openings through the cover not more than 3'‘, on the cover for ventilation and Pipes. The openings can be installed for protection.
· The price includes welding, paint anti rust, hinges and everything to complete the works according to works specifications and instructions of the site engineer.
2- Supply and implementation of inspection for Non-return valves and check valve with dimensions masonry blocks 20 cm thickness, internal net dimension (1.2 × 1.6 m) and net depth 80 cm with the implementation of a layer of ordinary concrete thickness of 10 cm and the installation of the cover of good granulated iron thickness of 3 mm and a circular belt of steel thickness of 3 mm with anti-rust paint to the cover and lock hinge, and cement cladding inside and outside and the valves shall be high from the floor of the inspection with a distance of not less than 10 cm so as to facilitate replacement and maintenance and cost including filling around the room - and all necessary according to drawings and specifications and instructions of the site engineer.
3- Supply and install metallic stopcock 1.5'', 16 bars, with a rotation column of stainless steel. The price includes all necessary tools to complete the installation correctly like bolts, flanges and seals, according to the specifications and instructions of the supervisor engineer.

provide base with water tank capacity 2000 litre
1-  Supply and construction base for plastic tank dimension (2*2) height 1 meter consist solid blocks (20*20*40) and mortar cement  and the price including the digging under build 30 cm and backfilling 20cm by gravel stone and plain concrete 10 cm along the line of building and filling on the base with plain concrete 10 cm under the tank and construct block inside the base in (+) shape  1m m high  , also construction basin around the water point 0.5 width and 0.2 cm height  ,  Lin trade mark 3 tabs )  and the distance between the tabs must be distributed equally, and support the stand with 4in PVC pipe towards the animal water pond including the filter and the elbow , the price including all accessories with plastic pipe 3/4 " ,valve ,elbow according to dimensions shown in drawing , plastering with painting by watery paint knowing company any paint the MEDAIR and Donor in the face of base  and prepare steel belt around the tank and  spring for all wall and base  during the building for finish the item according to the drawings and  instruction of engineer.

2- Supply and install of PHDE Plastic tank 2000 litre/ 3 layers work includes all pipes which should supply the tap stand with dimensions of 1'golvinze' and to fix a float valve with all its necessary fittings and all necessary fittings from the tank to the tap stand with the same lengths shown in the attached drawings and the organization logo painting on the tank, and all the work should be done according to specifications and instructions of the site engineer.


3- Supply and installation of 1.5-inch (63 mm) dia. HDPE pipes, SDR17, PN 10, Roll of 100m length, the scope of work includes all reducers, fittings required for the whole pipe length and branches, everything necessary to complete the work according to specification and instruction of supervising engineer.

4- Excavation of pipeline trench - depth 60 cm and width 30 cm which include bedding and backfilling of the pipeline, work should be done according to the following:
· The Contractor shall perform all excavation true to lines, widths and depths shown on the Drawings or to such further lines, depths or dimensions as may be directed by the Engineer.
· Before starting excavation for reducing of levels the Contractor shall stake-out the work as shown on the Drawings and secure the Engineer’s, approval of his stake-out before proceeding with construction.
· Upon the order of the Engineer, all unsuitable and surplus materials shall be immediately removed, loaded and transported off the Site area by the Contractor to approved dumps and he shall abide by the relevant local regulations.
· Every section of the pipeline shall be covered as soon as possible after being lowered into the trench. Before covering, all sections and connections will be checked for leakage under pump operating water pressure. No section of the line shall be covered without express approval of the Engineer. The bottom of the trench shall be made smooth and even with a layer of sand as bedding for the pipe material, to prevent pipe burst after backfilling. 
· Backfilling shall be done carefully to prevent displacement of the pipe or injury to the pipes and their coating. 
· The backfill material shall completely fill the entire space between the pipe and the trench surfaces, without leaving any voids.
· Selected Backfill and Fill material shall conform to the requirements of common Backfill except that the material shall not contain any materials larger than 50 mm in its largest dimension provided that this material is not more than 20 percent of the Backfill or fill material.
· After backfilling, the terrain surface shall be smoothened and brought to original state.  
5- Tiling works for water points:
Supply and install white Ceramic wall tiles (Turkish or Spanish or equivalent) size 20x60 cm for the front side of water points and aground and sides of drainage basin. The price should include mortar (white cement) and according to drawings, specifications and instructions of the supervisor engineer.

provide inspection point collect the wastewater from the water point
1- Excavation the rock pit near the water point (1x1x3m) for water disposal from water point and animal water pond a PVC pipes 4inches L=6m, high pressure with all the accessories and connections, according to specifications and instructions of the supervisor engineer.
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