Appendix D to ANNEX II + III
Site Correction Works, Road Construction, Water Drainage Systems and Further Requirements
Publication Reference: NEAR/ANK/2021/EA-OP/0077
Title of Contract: Supply of Equipment for Photovoltaic Applications for BOTAŞ and TEMSAN

· The contractor shall apply, in order, Turkish Standards, regulations and legislations, Turkish Building Earthquake Regulation (TBDY-2018), EN, ISO, internationally recognized standards. Otherwise, the standards proposed by the contractor shall be submitted to the approval of End Beneficiaries (BOTAŞ and TEMSAN). The standards to be used shall be valid and current at the date of contract signature.
· In addition to the above-listed standards, the activities shall conform to all local by-laws and environmental regulations, especially waste management, wastewater disposal, drainage and fire regulations. The standards used shall be indicated at the design documents and calculations.
· The contractor shall design, manufacture, deliver to site, erect, test and commission the supplies and carry out any other work including the remedying of any defects in the supplies. The contractor shall also provide all necessary equipment, supervision, labour and facilities required for the implementation of SPP.
· Under permission and approval of the End Beneficiaries, the contractor shall enable monitoring and recording the works done in the project site for 7/24 during complete period of implementation of the tasks and submit the records/visuals to the Main Beneficiary (Ministry of Energy and Natural Resources, General Directorate of Energy Affairs – MENR, DGEA) and End Beneficiaries at the end of the implementation of the tasks. The contractor shall also provide footages (photos, videos etc.) shot with a Drone at the end of the implementation of the tasks. 
· The contractor shall be responsible for the design and development of the overall site layout plan within the site boundaries specified in Appendices.
· The contractor shall prepare the site and the application projects prior to installation.
· The contractor shall dismantle and remove temporary structures as well as materials no longer required for use in connection with the implementation of the contract which also include excavations.
· During the arrangement of the site on which SPP will be installed, except for the Rooftop Solar PV projects, levelling shall be made on the site according to project design. Any kind of debris, soil, rock, etc. to come out during this arrangement shall be removed from the site by the contractor and any laying process shall be performed by the contractor.
· The contractor shall be responsible for the pebble paving (pebbling/gravel) of the Solar Power Plant Area, except for the Rooftop Solar PV projects, site boundaries specified in Appendices. There shall be no empty zones (zone without pebble) within the site boundaries of the Solar Power Plant Area.
· The contractor shall prepare all design-risk assessments.
· The contractor shall be responsible from the improvement or construction of all the access/transport roads (indicatively 3 km.) necessary for the construction and the operation phase of the power plant, including in-site access/transport roads and roads to access the project site from outside, only if required.
· For Rooftop Solar PV projects, the contractor shall be responsible for the improvement and/or construction of all the equipments to enable easy access to the installation area, the roof.
· For the Ground-Mounted Solar PV Projects, all the filling works of the project site shall be made by the contractor in layers that does not exceed indicatively 40 cm3 and indicatively 4 passes shall be made over each layer for compaction with indicatively 30-ton vibrated roller to ensure maximum dry density is reached.
· For PS-3 and PS-3/A SPP projects, if  any kind of construction machine is required, the End Beneficiaries’ permission shall be taken. 
· For the Ground-Mounted Solar PV Projects, the contractor is responsible to ensure over-ground and/or underground rain water drainage at the beginning of the construction as per local regulations and environmental permits given by the Municipality or related entities.
· During and after installation, all the material wastes/residues within the plant shall be regularly cleared and cleaned.
· Full assembly and cable engineering will be done by the contractor and all costs related to the installation and put into operation (cabling, set-up, assembly etc.) will be included in the financial offer. It will also be under the responsibility of the contractor that the machinery/equipment is delivered operatively and applicable to the existing electrical and mechanical instalments.
· Since the Contractor is deemed to have determined its prices on the basis of its own calculations, operations and estimates, it shall carry out without additional charge any work that is the subject of any item whatsoever in its tender for which it neither indicates a unit price nor a lump sum.
· Each equipment to be used within installation and operation that are not referred to within the technical specifications, shall be provided by the contractor and submitted for the Beneficiary approval.
· For TEMSAN Ankara SPP project, the contractor shall be responsible for the roof insulation. Any damage that may occur during installation shall be contractor’s responsibility.
· Contractor is responsible for the supply and installation of all required warnings and marker signs that is to be compatible with TEDAŞ instructions. Labels and signs shall be square-coded according to 2-d barcode system.
· All warnings, signs and labels shall be indelible, clear and sightful. Warnings, signs and labels shall be perfectly fixated and must not be removed during the project life.
· For Rooftop Solar PV projects, there is no need for wire fenced wall circumventing the entire solar power plant with appropriate displacements for entry/exit and operating area.

Other Requirements for PV Module:
· Factory assembled PV Module cabling shall be long enough to ensure serial connection of modules electrically forming series, and the polarity shall be defined clearly.
· If PV Modules have frames, the frames shall be designed and manufactured for proper installation without any requirement to be drilled. The frame shall contain at least drainage holes, grounding points (holes) and mounting slots. The frame, if applicable, shall contain at least 4 (four) mounting slots on two opposite sides and each module must be securely fastened at a minimum of that 4 (four) points. The clamps, if applicable, should be positioned symmetrically during installation.
· There shall be product label on each PV Module affixed by the manufacturer, minimally containing the following informations; Name of the Manufacturer, Type of PV Module and Cell, Serial Number, Max. Power at STC (PMAX), Open Circuit Voltage (VOC), Short Circuit Current (ISC), Barcode, Country of Origin and Production Date.
· For each PV Module to be delivered, a comprehensive list of Flash Test data collected during the manufacturing must be provided. The data must contain minimum the following informations; Serial Number of Modules, Shipping Details (Which modules are in which shipping containers and pallets), Power at Max. Power Point (PMPP), Voltage at Max. Power Point (VMPP), Current at Max. Power Point (IMPP), Open Circuit Voltage (VOC) and Short Circuit Current (ISC).
· For each PV Module to be delivered, a comprehensive list of Electroluminescence Test data collected during the manufacturing must be provided.
· PV Modules shall be stored in a dry and ventilated environment to avoid direct sunlight and moisture before installation.
· If PV Modules have frames, a minimum clearance of 6.5mm. between each PV module is required to allow for thermal expansion of the frames.
· For Rooftop Solar PV projects, sufficient clearance (at least 10 cm.) between the module frame and the mounting surface of the roof is required to allow cooling air to circulate.
· The drainage holes on the modules, where available, must not be blocked during the installation to enable water disposal from the modules. Each PV Module on the site must be controlled during the inspection period and Final Acceptance.
· PV Module frames, if available, must be grounded by connecting to the equipment grounding conductor. PV Module frames shall contain pre-drilled grounding points (holes) which are to be used for grounding purposes only.
· For Ground-Mounted Solar PV projects, sufficient clearance (at least 60 cm.) for the lowest edge of the modules shall be considered, excluding exceptional circumstances that may occur relating to the ground properties. (closest part of the PV Module to the ground)
· It is strictly prohibited to stand or step on the modules during installation. Assembly pedestal may be required during installation.
Other Requirements for Inverter:
· There shall be product label on each Inverter affixed by the manufacturer, minimally containing the following informations; Name of the Manufacturer, Product Name (Brand/Model/Type), Part/Lot/Batch Number, Serial Number, Production Date, Technical Data, Disposal Information and CE and Certification Markings. Product label must remain permanently attached to the product during and after installation. A warning sticker must be affixed to the devices which shall not be removed during and after installation.
· Inverters shall be provided complete with necessary accessories and/or parts by the manufacturer to ensure that the unit is ready to be installed. These accessories and/or parts may include mounting and installation kits (Mounting and Locking Brackets, Foots, Bolts and Washers to fasten), DC Connectors and sealing plugs compatible with the Inverters, Cable Glands (gaskets for cable glands etc.), Certificates and Technical Documents (datasheet, installation manuals etc.).
· Technical documents (datasheet, product manual etc.) of inverters shall be kept in a safe place near each inverter to enable easy access during installation, operation and maintenance.
· The installation and commissioning of the Inverters must be done in compliance with all safety regulations and current technical connection specifications of the responsible power supply company.

· For TEMSAN Ankara SPP, inverters shall be intented for indoor usage. Inverter settlement (where the Inverters are placed) shall be circumvented by wire fenced wall as demonstrated in Appendices. In case of any project revision, it shall be ensured to apply wire fenced wall protection for Inverter settlement or closed area such as room may be built for Inverters to be placed inside.
· For all Ground-Mounted Solar PV projects, inverters shall be intented for outdoor usage. Inverters shall be positioned as stated in the project design under Appendices. It shall be avoided to hang the Inverters on the same mounting system where PV Modules fixated. External and special mounting system shall be designed and installed to hang the Inverters.
· It shall be considered the minimum clearances between Inverters during installation. Inverters shall not be mounted in potentially explosive atmosphere or in the vicinity of highly flammable materials (minimum distance 3 (three) meters from such materials).
· It must be respected to the minimum clearances from objects around the Inverters that are to be stated in related product manual. There shall remain enough clearance between Inverters and the ground. (minimum 50 cm.)
· It shall be ensured that the flow of air around the Inverters is not blocked so as to prevent overheating and it must be avoided to install the Inverters in small closed rooms where air cannot circulate freely.

· Installation site of Inverters shall be as dry as possible, climate-controlled, inaccessible to children, suitable for the weight and dimensions of the product. Inverters must be placed in a position close to the ground, accessible from the sides without requiring additional resources. Inverters must be protected on all sides against direct weather exposures and sunlight.
· For easy operation during and after installation, it shall be ensured that the display of Inverter, if available, is slightly below eye level.
Other Requirements for PV Module Mounting System and Fastenings:

· The contractor shall design and install the mounting system with appropriate methodology and materials.

· PV Module mounting system for Rooftop Solar PV systems shall be designed to meet criteria as specified by TS 498, TS 500, AA ASD2000, TBDY-2018 and considering other related local regulations and international standards, taking the system as a whole together with the modules and other related materials, if available, placed on the mounting system.

· PV Module mounting system for Ground Mounted Solar PV systems shall be designed to meet criteria as specified by TS 498, TS EN 1993-1-1/NA, TBDY-2018, Regulations on Design, Calculations and Construction Work of Steel Structures and considering other related local regulations and international standards, taking the system as a whole together with the modules and other related materials, if available, placed on the mounting system.
· The mounting system shall be designed according to TEDAŞ Calculation and Project Design Principles of Construction Works for Rooftop Solar PV Systems issued by TEDAŞ or TEDAŞ Calculation and Project Design Principles on Ground Mounted Solar PV Systems issued by TEDAŞ, depending on Ground-Mounted or Rooftop Solar PV System implementation.
· PV Module mounting system shall be designed and manufactured such that the modules will not cast shade on each other 12 months per year. The contractor shall submit a 12-monthly shading analysis report related to the mounting system layout plan.
· For Rooftop Solar PV projects, mounting system shall have a structure with fixed angle and shall be mounted in parallel to the roof. Mounting system shall be installed with respect to the minimum clearances from the roof area as specified in the project drawings under Appendices. PV Module mounting system shall be designed with respect to the minimum clearance of 50 cm. from each side of the roof area to prevent direct wind exposures.
· For Ground-Mounted Solar PV projects, mounting system shall have a structure with fixed angle. The mounting system shall be designed and manufactured such that the modules will not cast shade on each other 12 months per year (except for the shading amounts foreseen at the shading analysis report that is to be prepared by the contractor and approved by the End Beneficiary). The system shall be designed and installed in respect to the minimum clearances between mounting tables as specified in the project drawings under Appendices.
· Each table of the mounting system shall be on the same level and libra without any deflection.
· All materials to be used in the mounting system on which PV Modules fixated, shall be in compliance with the minimum specifications stated in the project designs under Appendices including amount, type, quality and characteristics.
· The minimum values for wall thickness of each material to be used in the mounting system were demonstrated in the project drawings. The values of the materials to be used in the system shall be in compliance with the ones stated in the project designs under Appendices.
· For Rooftop Solar PV projects, mounting system on which PV Modules will be fixated, shall be fastened directly to the roof structure/mounting system of the existing roof. PV Module mounting system shall not be fastened to the metal sheet of the insulation roof panel.
· The mounting system shall be completely modular and there shall be no welded products.

· Not any cutting or drilling will be done on the columns/profiles on the field. The goods shall be manufactured with appropriate dimensions and mounting holes considering the ground/roof characteristics, slope of the project area and PV Module tilt angle.
· PV Modules shall be fixated on the mounting system with appropriate arresters and the holes on the modules, if available, shall not be used for the assembly with screws.
· For Rooftop Solar PV projects, mounting system shall be fixated on the roof with appropriate arresters to avoid water leakage. Waterproof materials (EPDM gaskets, sealing materials etc.) shall be used to prevent any leakage on the roof.
· For Ground-Mounted Solar PV projects, if the ground shall be drilled to embed steel column, the hole must be filled with concrete for the mounting system implementation. Rock Driller and pile driver (piling equipment) may be required during the construction work.
· PV Module mounting clamps (mid and end clamps) to be used to fix the PV modules to rails shall be compatible with the proposed PV Modules. PV Module manufacturer approval for the clamps (manufacturer/design/model/type) will be demanded before installation, unless provided by the PV Module Manufacturer.

· PV Module mounting clamps (mid and end clamps) to be installed shall not cause shadow and shall not cover the front glass of the module. It shall be ensured during installation that the clamps do not deform the module frames or glasses.
· It must be considered for the clamps to overlap the PV modules (frames) by at least 5 mm. during installation.
· If any damage occurs on mounting system during installation, zinc-based corrosion protection formula may be attempted to avoid any harmful and permanent damage. Zinc-based solution to be used, if required, shall be in compliance with ISO 3549.
· All technical documents related to the materials made of steel; covering and including steel grades, tests of chemical analysis, resistance tests, steel shape documents and certifications shall be provided by the contractor.
Other Requirements for Data Logger and Remote Monitoring System:
· The detailed scheme of the Data Logger and Remote Monitoring System and technical documents of each product to be used within the system, shall be provided by the contractor and shall be submitted with the offer.

· Data Logger System shall be provided complete with necessary accessories and/or parts by the manufacturer to ensure that the unit is ready to be installed. These accessories and/or parts may include Wall Plugs and Screws for Wall Mounting if applicable, Certificates and Technical Documents (datasheet, installation manuals etc.).

· All national installation and set-up regulations and informations specified in installation manual and/or datasheet of the products of the Data Logger and Remote Monitoring System must be taken into consideration during and after installation.
· The cable types used to install the Data Logger and Remote Monitoring system, for wiring the individual system components and for bus cabling (inverters, sensors etc.) – power supply cables, data cables, network cables, sensor cables – shall be as recommended in the device technical documents and must be accepted by the device manufacturer.
· Data Logger device, if applicable, shall be placed indoor. It is advised to place the device within the SCADA Board, if the dimensions of the device are suitable. The device must be protected against dust and moisture. For installation of the Data Logger device within a control panel (cabinet), It must be respected to the minimum clearances from objects around the device that are to be specified by the manufacturer in the related product technical documents.

· For installation of the device, if required, power outlet and a local network connection works shall be done by the contractor.

· The contractor is responsible for the supply and installation of the data line/modem, if required, for the internet access both considering Remote Monitoring and SCADA System to be implemented.

· Sensors and weather station, if applicable, shall be positioned in a way to best ensure that as little overshadowing as possible occurs and snow cover does not interfere disproportionately with the sensor functions.

· Irradiation sensor shall be fastened on the mounting system with screws and shall be positioned with the same orientation and pitch (tilt angle and azimuth) as the PV modules. Irradiation sensor shall be mounted at a place without shadows.
· Irradiation sensor and weather station shall be waterproof, weather-proof, corrosion resistant and UV resistant.
· It is strictly prohibited to open the sensors, weather station device, data logger device and sensor boxes, if available, as it shall lead to loss of guarantees.

· Data Logger and Remote Monitoring System may be designed and installed by using compact all-in-one weather station device that includes certain sensors to enable access to data as identified in Annex II + III : Technical Specifications + Technical Offer or sensors that enables providing the same data may be used individually.
· Technical documents (datasheet, product manual etc.) of the devices in the Data Logger and Remote Monitoring System and related accessories shall be kept in a safe place near each product to enable easy access during installation, operation and maintenance.

· Data provided by the Data Logger and Remote Monitoring System must be securely protected in accordance with the Law on the Protection of Personal Data No. 6698 and must not be accessible from the third parties without any permission by End Beneficiary.

· Maximum recommended data cable lengths must be taken into account and additional repeaters shall be used for data cables exceeding the given length in the technical documents.
· Power supply (energy) and data cables of all the hardware to be used at the data logging and remote monitoring system shall be protected with appropriate surge arresters.

· The cable shielding of the Data Logger and Remote Monitoring System may only be grounded at one, end of the connection.
Other Requirements for SCADA System:

· SPP connected to the distribution system shall be connected to the SCADA System of the related distribution company.
· The contractor shall be responsible for the design and installation of the SCADA System in compliance with the technical specifications of the related DisCo. All the equipment to be used within the system shall meet the requirements specified by related DisCo.
· The contractor shall be responsible for the design of the SCADA System, RTU Board Project and preparation of Signal List and for the submission to the approval of the related DisCo.
· The contractor shall be responsible for SCADA System DisCo approvals that cover related equipment tests and DisCo Directorate of SCADA approvals.
Other Requirements for Cabling and Connector:
· The contractor shall supply, install and complete all cabling works related to SPP project. Cable routes shall be designed by the contractor and shall be submitted for the approval of the End Beneficiary. The contractor shall ensure the appropriate connection of the cables. This includes DC cabling, AC Cabling, Data and/or Ethernet Cabling, Cabling related to Grounding, tying of connectors and connection of the cables.
· For TEMSAN Ankara SPP project, only one hole shall be identified on the Building No.1 Factory Building roof for DC Cables entries and the hole must be perfectly insulated against water leakage.
· DC Cabling between the PV Modules and Inverters shall have a section allowing maximum 1.0% voltage failure (drop) at maximum current and the section shall be minimum 6 mm2.
· DC Cable sections shall be identified according to Current Carrying Capacity that is compliant with IEC 60364, IEC 60287, DKE/VDE AK411.2.3 standards or related local regulations and correction coefficients depending on environmental factors and cable laying method must be considered as well.

· DC Cables shall be secured to the mounting system using UV-resistant cable ties in every 50 cm. long to avoid direct exposure of sunlight.
· Different colours shall be used for positive (+) and negative (–) poles of the DC cables during installation to recognize during operations and maintenance.
· DC Cables shall be able to be applied in free air, in cable tray and in conduit.
· The right size of DC connectors shall be selected considering the cross-sections of the connected cables. Connecting cables of the specified diameter ranges for the insulating casings in the product technical document shall be used.
· DC Connectors shall be UV resistant and ozone protected.
· Suitable connectors shall be selected for each product that will be connected via cables as stated in related product technical documents.
· DC Connectors must not be unplugged while under load during installation.

· Tools that are only allowed by the manufacturer shall be used during installation of DC Connectors, which may contain crimping tool accessory, cutting pliers, disconnection tools, wire crimping tool and wire stripper tool.

· It shall be ensured during installation that the cable outlets of the DC connectors are sufficiently watertight. Sealing caps shall be used to protect unplugged DC Connectors from moisture and dirt.

· It must be avoided to place the connectors in locations where water could easily accumulate.

· DC Connectors must be kept away from products or mediums (including gases) that contain petrol, kerosene or plasticizer.
· The cross section of the AC Cables shall be sized considering the system voltage, rated power, electric power factor, distance, maximum voltage failure, laying method, conductor type, ambient temperature and insulation material in order to prevent unexpected disconnections of the Inverter from the grid due to high impedance of the line between Inverter and power supply.
· The cross section of the AC Cables shall be sized with appropriate Current Carrying Capacity calculations conforming to IEC 60287 and IEC 60364.
· LV AC cabling shall have a section allowing maximum voltage failure of 2.0%.
· LV AC Cables shall be provided with colour code that enables separation of cables used for three phases, neutral – if available – and protective earthing.
· LV AC Cables shall be able to be applied in free air, in cable tray and in conduit.
· HV AC Cables shall be installed as specified in the Call Letter document that is provided by the electric supply company of the region.
· HV AC cabling shall have a section allowing maximum voltage failure of 1.5%.
· HV AC Cables shall be able to be used in cable ducts, indoor and outdoor installations. HV AC Cables shall be able to be laid underground as well.
· All cables to be used in the system shall be installed in compliance with the latest version of TEDAŞ Application Procedures and Principles for the Energy Cables of Power Distribution Network.
· All cables to be used in an interval shall be straight forward, compact and installed as one piece. It shall be avoided to use cable joints in a unique interval.
· All cable types used to install the Data Logger and Remote Monitoring system and SCADA System, for wiring the individual system components and for bus cabling (inverters, sensors etc.) – power supply cables, data cables, network cables, sensor cables – shall be as recommended in the device technical documents and must be accepted by the offered device manufacturer.

· Data cables shall be assembled by being designed as free of all electromagnetic effects.

· Data cables to be used must be isolated from power cables in accordance with EN 50174-2 or TS EN 50174-2:2018 using metal cable supports.

· Data cables to be installed underground shall be protected by corrugated pipes or tube coils.
· The contractor shall perform and handle all cable conduit excavation, back filling with the materials as stated in the project designs under Appendices and in TEDAŞ principles, compaction of the filling, complete material supply and installation.
· For the cables to be laid underground, cable route shall be designed prior to the system requirements, and the installation shall be done according to Regulation on Heavy Current Installations and the latest version of General Technical Specifications of Electricity Distribution Plant issued by the Chamber of Electrical Engineers. Considering the protection materials and cable splices, if required, the latest version of TEDAŞ Technical Specification on Casing Tubes and Splices for Underground Energy Cables will be followed. The base of the cable conduit shall be flat and compacted, free of stones, roots, residues or pipes.
· For TEMSAN Ankara SPP, all cables used in the system (both DC and AC Cables) shall be passed through galvanized cable trays. Cable return paths should follow the same path to prevent induction cycles.
· LV AC cables, on the Inverter AC Output side and SDBs Input side – if applicable –, shall be passed through galvanized cable trays, unless SDBs position on the ground. Cable return paths should follow the same path to prevent induction cycles.
· Cable trays to be used in the system shall be made of galvanized sheet metal steel with minimum 1,2 mm. thickness, having side edges rounded inwards. The right-angle side height of the Cable Trays should be minimum 40 mm.
· The cable tray system must include lightning and mechanical protection, for the low current installation.
· In places where cable tray changes direction, based on the need, proper elements (horizontal/vertical elbows, T shaped connecting pieces, cross shaped turning pieces etc.) shall be used. Connections between trays shall be made by means of joining elements (fittings) that are to be provided by the same manufacturer.
· In the case of densely placed cable trays, the connection of trays of different width shall be completed using reduction or enlargement modules.
· Maximum load shall be taken as 10 kg/m for the trays and tray joining elements (fittings) should be used at maximum 120 cm. intervals.
· Galvanized Cable Trays shall be in compliance with TS EN ISO 1461 and TS EN 61537 standards.
· Galvanized sheet metal steel conforming to TS EN 10346 and TS EN 10143 standards shall be used in the production of Cable Trays.
· On the sides and bottom of Cable Trays, holes shall be opened along the entire length to secure ventilation.
· The lacquer coated bolts and nuts conforming to metric system shall be used in the mounting of joining elements (fittings) for Cable Trays.

· All cable trays placed outdoor shall be sealed after cable installation with suitable expanding material to prevent ingress of water, dust, vermin or rodents.

· Cable trays should not be walked on or used as walkways.

· Any cable entries shall be done via proprietary cable transits and the entries shall be sealed properly after installation.

· In case of cable jumping between mounting system tables, cable spirals shall be used.
· All cable spirals to be used in the system shall be UV resistant and heat and flame retardant. All cable spirals shall be resistant to a working ambient temperature of + 60 oC or higher.
· All DC cables shall be secured by UV-resistant, heat and flame retardant and halogen-free cable ties at least in every 50 cm. All Cable ties shall be resistant to a working ambient temperature of +50 oC or higher.
· All cables shall be labelled on both two edges by indelible pencil. The labels shall be durable against ambient conditions and affixed on easily visible locations of the cables.
· Cable joints and terminal caps to be used in the LV system shall be in compliance with TS EN 50393.
· Cable entries to SDB(s) – if applicable – and MDB shall be insulated against water entry and water entry shall not be permitted.
Other Requirements for Boards/Panels:
· The contractor shall determine the quantity and rated power of the boards and panels to be used in the system. The contractor shall design and install all related panels, boards and stations.  The designs of the boards/panels/stations; rated values, brands and models of the components to be used in the boards/panels/stations shall be submitted with the offer.
· All boards and panels to be used within the system (SDB-if available-, MDB etc.) shall have certifications related to routine tests, type tests and special tests. Insulation tests of the boards/panels shall be done and test results shall be submitted for End Beneficiary approval before site delivery.
· Boards, protections, relays, fuses, energy analyzers, meters and emergency stop systems shall be used with appropriate quantities at SPP.
· For TEMSAN Ankara SPP, Inverters shall be connected to the SPP LVP. Only one SPP LVP will be used within the project. SPP LVP design shall be submitted for End Beneficiary approval. SPP LVP shall be designed considering total AC Output power of Inverters, number of Inverters to be connected and grid connection details provided by DisCo.
· Inverters may be connected to the SDB(s) via LV AC cables. If applicable, SDB design and quantity shall be submitted for End Beneficiary approval. SDB(s) shall be designed considering total AC Output power of Inverters and number of Inverters to be connected to the related SDB. SDB(s) may be placed outdoor therefore the specifications must be considered accordingly.
· TMCBs to be used within the Boards/Panels shall be identified according to TSE HD 60364.
· Contractor shall submit the rated values, brand and models of the equipment to be used in Boards/Panels with the offer.
· Relays to be used in the system, direct (primary), shall be set compliant with the standard identified by TEDAŞ that is related to Relay Values on protection settings limit values.

· Power/Energy Quality Analyzers shall be designed to avoid damages against reverse feeding.

· The contractor is responsible for providing a software that enables setting communication and protection parameters for GPRs, identifying protection functions, monitoring measurement values, faults and events, logical design, assigning functions and analysing faults records via remote access. GPRs shall have display that enables determining pre-settings and visualization the measurement values clearly.
Other Requirements for MonoBlock Substation:
· For TEMSAN Ankara SPP project, MonoBlock Substation is not needed as the grid connection of SPP will be applied by connecting the SPP to the existing busbar positioned in MDB of the facility.
· Monoblock Substation system shall be grounded directly.
· Monoblock substation to be used in the system shall be in compliance with the latest version of TEDAŞ Technical Specification on Concrete Enclosure Compact Type HV/LV Distribution Transformer Station.
· Monoblock Substation shall be installed on a concrete basement as specified in the technical documents of related manufacturer.
· Monoblock substation shall have enough space for potential backup switchgear that enables HV switchgear addition.
· MBS shall be equipped with a compensation panel with LV harmonic filters. Rated power of compensation panel (kVAR) shall be identified considering potential reactive electricity consumption that may occur especially related to transformers, underground cables, inverters and other devices that causes electricity consumption.
Other Requirements for Transformer:
· For TEMSAN Ankara SPP project, Transformer is not needed as the grid connection of SPP will be applied by connecting the SPP to the existing busbar positioned in MDB of the facility.
· Oil immersed type transformers, if applicable, shall be delivered on site as oil-filled/processed. Oil to be used within the transformer shall be brand new, moisture-free and nonsedimentable and shall conform to the latest version of Technical Specification on Transfomer Oil issued by TEİAŞ.
· In case of an Inverter AC output voltage range different than 380-400 VAC utilized, unit auxiliary transformer shall be installed to provide power for internal consumption at SPP. Rated power of the related transformer shall be identified considering internal consumption units such as lighting, CCTV, devices in living container etc.
· There shall be product label on each transformer affixed by the manufacturer, minimally containing the following informations; Name of the Manufacturer, Name of the Purchaser and Order Number, Production Date (Month and Year), Brand and Model of Oil Used – if applicable –, Conductor material of HV and LV Windings, Off-Load and On-Load Losses, Tap Changer Details (Number of Positions and Voltages), Insulation Resistance Measurements.
· Test results of related transformer shall be submitted to the End Beneficiary before delivering to site; including routine tests, type tests and special tests.
· The iron loss consumed by transformers while operating off-load at night shall be taken into consideration. Transformers shall be selected with low loss by also considering the iron loss rate of A0/A1 class transformer at standard off-load as accepted by TEDAŞ.
· Both HV and LV coils of transformer shall be casted under vacuum.
· It must be taken into consideration that oil shall be at the proper level determined by the manufacturer, if oil immersed type of transformer used, before voltage is applied to the transformer. The oil level shall be checked via oil level plug that the transformer shall contain.
· Transformer shall be prevented from the entrance of moisture and foreign objects when it is opened. Moisture, dirt and foreign objects can weaken the insulation of a transformer and shorten its life.
· The transformer shall be mounted/positioned on a flat level pad strong enough to support the weight of the transformer.
· It shall be avoided to operate or energize the transformer unless the proper liquid level ensured.

· Transformer area shall be protected and secured to prevent access of unauthorized personnel.

· Transformer shall be de-energized before inspecting and/or interventing.
· Transformer shall be de-energized before operating the tap changer.

· Transformer shall contain protection and signal equipment against overheating, oil leakage, gas piling up and overpressure to isolate the transformer from the distribution system in the event of a failure and to report the event.
· Natural cooling shall be applicable to transformer placed inside an outer covering for additional protection purposes. The outer covering shall be compatible with fire detectors and these detectors shall be integrated to the overall fire detection system of the power plant.
· Temperature control system shall be used within the system as sensors to monitor and control temperature of transformer. Temperature control system shall enable setting and recording temperatures, signal for alarm and trip.
Other Requirements for HV Switchgear:
· For TEMSAN Ankara SPP project, HV Switchgear is not needed as the grid connection of SPP will be applied by connecting the SPP to the existing busbar positioned in MDB of the facility.
· HV Switchgears shall enable the connection of additional accessories for remote monitoring.
· All switchgears to be used within the system shall have certifications related to routine tests, type tests and special tests. Insulation tests of the switchgears shall be done and test results shall be submitted for End Beneficiary approval before site delivery.
· All relays to be used in the system, end (secondary), shall be set compliant with the standard identified by TEDAŞ that is related to Relay Values on protection settings limit values.

· Power/Energy Quality Analyzers, if applicable, shall be designed to avoid damages against reverse feeding.
Other Requirements for Earthing and Lightning Protection:
· All the electrical and electronic devices of the PV System to be installed, the cabinets/boards/panels wherein these devices will be placed, all metal parts, mounting system and all auxiliary metal assembly materials shall be earthed in compliance with Regulation on Groundings at Electrical Facilities.  PV Module frames – if available – shall be grounded as well.
· The supply of equipment and installation of SPP earthing system for both DC and AC sides shall be handled by the contractor as specified in the project design under Appendices. The civil works, excavation and excavation correction works, supply and assembly of additional auxiliary materials that need to be provided in this scope shall be handled by the contractor without claiming any additional price.
· All passive metal inclusive materials, that are not current carrying, shall be connected to the same equipotential line and earthed at the same level. This may be done by assembling/connecting all materials and linking them with the equipotential busbar positioned in Boards/Panels.
· Earthing system of the SPP shall be designed and installed conforming to TS EN 50310, TS EN 50522 and IEC 60364 standards. Substations/Panels/Boards to be used in the system shall be earthed according to IEEE 80-2000 (Institute of Electrical and Electronics Engineers) guidance.
· Earthing arrangements to ensure the safety of the Electrical Infrastructure of the SPP and the Facility shall be designed and installed in accordance with TS HD 60364-5-54 standard.
· For TEMSAN Ankara SPP, earthing system of the SPP LVP shall be designed and installed according to the calculations made by considering the contact voltage value (UT) and the step voltage value (UE) that are calculated via phase-ground short circuit current value. The earthing installation shall be connected such that all the metal parts and Terre-Terre (TT) system is at the same potential. SPP earthing system shall be directly connected with the existing earthing system of the facility, via equipotential busbar of the facility. If the earthing system becomes insufficient as a result of the calculations, an improvement shall be made according to Electrical Installations Grounding Regulations.
· The earthing system of the MBS shall be designed and installed according to the calculations made by considering the contact voltage value (UT) and the step voltage value (UE) that are calculated via phase-ground short circuit current value. The earthing installation shall be connected such that all the metal parts and Terre-Terre (TT) system is at the same potential.
· Neutral earthing of the transformer and the protection earthing of the SPP shall be separated from each other. Neutral earthing of the transformer shall be connected to the LV AC neutral bushing of the transformer.
· For Ground-Mounted Solar PV projects, protection earthing of the SPP shall be connected to the wire fence in every 20 meters range as specified in the project design under Appendices.
· Lightning rods shall be designed and installed for the SPP area and will be positioned within the area considering the Risk Analysis Plan that will also be provided by the contractor. Rolling Sphere Methods shall be used to design and to identify the places of passive lightning rods.  Active protection system shall not be used.
· Wind load calculations must be considered to determine the lightning rods.
· Inverters shall be earthed by using protective earthing cable with an appropriate conductor cross-section for the maximum ground fault current that the generating system might experience.
· Use of chemicals is prohibited to drop resistance considering earthing system.
· Manholes must be placed for each grounding electrodes (earthing rods) to be driven/piled to enable easy intervention during operations and maintenance period. Grounding electrodes, which are connected/linked between, will refer as one connection point therefore one manhole will be sufficient for that one connection point. Manhole details shall be as identified in the project design under Appendices.
· All earthing system related tests and measurements shall be provided by the contractor and the approval report by person authorized by the Chamber of Electrical Engineers shall be submitted to the End Beneficiary.
Other Requirements for CCTV/Lighting/Alarm/Fire Protection System:
· For TEMSAN Ankara SPP project, contractor shall not provide and install CCTV system as there already exist a system that enables live video surveillance and further access by recording in the facility. The project area does not require additional lighting system, as well.
· The contractor is responsible for all cabling between cameras, monitors, recorders and modems/data lines that is to be provided under the item CCTV system. The contractor is also responsible for all cabling to energize lighting luminaires.
· Fire Protection System shall be designed and installed according to the Fire Protection System Report that is to be provided from related Fire Authority and by the contractor.

· The fire detection and alarm system shall be installed in the MBS as per the necessary standards and regulations.
· The alarm system (CCTV, Fire Protection, Alarm System) shall be integrated to the remote monitoring system and shall be capable of give out warning immediately upon alert.  This warning shall send an immediate alert to the devices specified by End Beneficiary such as telephone, computer, etc.
· System for measurements, protection systems, remote monitoring and control systems related principles declared in ‘Regulation on Unlicensed Power Generation at the Electricity Market’ shall be followed.
· It must be avoided to cast shade on PV Modules considering CCTV System and Lighting Luminaires installation.
Other Requirements for Grid Connection:
· The contractor shall meet all requirements that is specified in the Call Letter from electric supply company of the region.
· HV Switchgears, if applicable for grid connection, shall enable the connection of additional accessories for remote monitoring.
· The contractor shall be responsible for the supply and installation of Energy Transmission Lines to connect SPPs to the grid.

· For TEMSAN Ankara SPP, SPP LVP will be directly conveyed to the existing busbar positioned in the LV Board connected to the 1.250 kVA transformer of the Facility. LV connection of the system shall be completed in compliance with TSE 50438 standard.
· It shall be checked on-site during site visits whether the Current and Voltage Metering Switchgears with LBS within Distribution Stations that SPPs will be connected to, have enough space for the placement of new electronic meters, in cases where single-direction meters within Distribution Stations shall be replaced with at least two bi-directional electronic meters (one principal, one spare).

· It shall be checked on-site during site visits whether the Current and Voltage Metering Switchgears with LBS within Distribution Stations that SPPs will be connected to, have enough space for the placement of Energy/Power Quality Analyzer, in cases where existing Current and Voltage Metering Switchgears with LBS within Distribution Stations shall be equipped with an Energy/Power Quality Analyzer.
· It shall be checked on-site during site visits whether the Distribution Stations that SPPs will be connected to, are equipped with a Battery Rectifier Group or not, as the Circuit Breakers of the newly installed Incoming-Outgoing Switchgears with CB, if applicable, shall be fed from that Battery Rectifier Group. Contractor shall be responsible for supply and installation of related Battery Rectifier Group if it is missing.
Unless otherwise stipulated in other documents, the realisation of the above tasks will be covered and approved within implementation programme.  
Yours faithfully,

Name and Surname: <…………………………………………………………………>

Duly authorised to sign this declaration on behalf of:

<……………………………………………………………………………………>

Place and date: <…………………………………………………………….………….>

Stamp of the firm/company:
April 2021
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