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VOLUME 3

TECHNICAL SPECIFICATIONS
Specification for cca 20kWp photovoltaic system installation and charging station at the sports hall Boro Churlevski of Bitola

GENERAL REQUIREMENTS

The Technical Specification is an integral part of the Tender Documentation. The Specification specifies and further develops the requirements for the implementation of the construction works under the Contract. 

Implementation of construction and assembly work must be consistent with all relevant execution of specific types of works legal and regulatory framework, technical rules and regulations and applicable standards following sequence and technology of the performance of different types of works in different parts of the site.

1. STANDARDS

As a minimum the Macedonian standards and codes shall always be satisfied. Other internationally acknowledged standards and codes may be used only if: 

· They are more or at least equally stringent compared to the respective Macedonian standards and codes or 

· European technical approvals (with or without guidance). 

If the technical specifications do not exist, building materials should meet recognized national technical specifications.

       Where the technical specifications cannot be defined in the top row, including where they do not exist, have not been published or are not enforced, they are determined by:

     - Macedonian standards transposing European or international standards, or equivalent;

     - Macedonian standards or equivalent;

     - In case that there are no published standards apply Macedonian technical approvals and regulations for the design, implementation and supervision of works or individual construction works.

The materials which are used must correspond to the requirements of the standardized documents asset in Macedonian standards and codes.

If the Contractor should wish to supply material or execute work to an alternative national standard or international specification he shall give full details of his proposal in writing to the Contracting Authority.
2. CONTROL OF WORKS

The Contracting Authority will hire a consultant which will supervise construction according to according to Macedonian legislation and other legal acts in construction works. The Contracting Authority, and / or Supervisor may at any time inspect the work, control technology performance and issue instructions to remove the defects, according to the specified technology and method of implementation. If found serious defects, errors and low quality performance, the Contracting Authority shall notify the Contractor that breached the contract and should stop to work. The Contractor shall always provide access to the construction site of the authorized representatives of the Contracting Authority and the Supervisor.  

2.1
Contractor's equipment

The Contractor shall furnish equipment which will be efficient and appropriate to secure a satisfactory quality of work and a rate of progress which will insure the completion of the Works within the time stipulated in the Tender. If at any time such equipment appears to be inefficient, inappropriate or insufficient for securing the quality of work required or for the rate of progress, the Supervisor may be entitled to order the Contractor to increase the efficiency, change the character or hire additional equipment, and the Contractor shall conform to such order. 

2.2 Protection of existing structures and utilities


The Contractor shall assume full responsibility for the protection of all buildings, structures and roads existing in the area of the construction site, public or private, whether or not they are shown on the drawings. 

Any damage resulting from the Contractor's operations shall be repaired at its expense.

2.3. Requirements regarding the provision of safe and healthy working conditions. Plan for Safety and Health

During the execution of construction works Contractor shall comply with the requirements of Macedonian Construction Law on minimum requirements for health and safety in the course of construction works, as well as all other applicable regulations and standards for safety and hygiene, industrial and fire safety during construction and operation of such sites, and also to ensure the safety of all persons who are on site.

The Contractor shall comply with the Plan for safety and health for construction which has to be approved by the Contracting Authority or the competent authority.
2.4
Handling and storage of materials and plants

All materials to be incorporated in the work shall be handled and stored in a manner, which prevents injury of any kind whatsoever. 

The construction waste is required to be disposed in accordance with a permit for disposal and national legislation. 

Any materials or plants which, in the opinion of the Supervisor, have become too damaged to be fit for the use intended or specified shall be promptly removed from the site, and the Contractor shall receive no compensation for the damaged material or its removal.

Upon execution of the construction and assembly works Contractor must confine its activities within just a construction site. Upon completion of the works, the Contractor is obliged to restore the building site in original form - to withdraw all their equipment and unused materials and leave the site clean from waste.

2.5.
Approval of sources, materials and plants

Materials incorporated must originate in a Member State of the European Union or a country covered by the IPA 2 Programme 2014 – 2020. However, the goods to be purchased may originate from any country, whenever the total price of the estimated quantity of those goods, as reflected in a separate item of the Breakdown of the Lump-sum Price (Volume 4.2.3) is below 100.000 EUR. Material that originates from sources, which are not approved by the Contracting Authority and the Supervisor, cannot be used for Works.

Approval of a source does not mean that all material in the source is approved. The Contractor has to ascertain by continuous control check measurements that only material which complies with the requirements specified in the various clauses of these specifications will be used for the Works.
2.6 Requirements regarding environmental protection

The Contractor shall clear way and remove from the site any wreckage, rubbish and temporary works, which are no longer required. 

2.7
Responsibility of the Contractor

Approvals from the Supervisor do not relieve the Contractor from his obligations or responsibilities under the Contract.

3.
ADMINISTRATIVE SPECIFICATIONS

3.1 Work plan

Work plan for delivery of works shall be prepared consistent with the duration of the project’s implementation and the works activities implementation. The plan shall be presented in a format which includes a bar chart of all the major activities. No later than five working days after the end of each month, the Contractor shall submit an updated plan to the Supervisor. This shall show, as a minimum:

•
Progress made during the past month, compared with planned progress

•
Activities planned for the next month.

3.2 Progress meetings

The Contractor shall agree with the Supervisor and the Contracting Authority for dates for regular progress meetings. These meetings shall normally be held monthly, no later than 10 working days after the completion of each month. 

3.3 Quality assurance

The Contractor shall institute a quality assurance system to demonstrate compliance with the requirements of this contract. The system shall be in accordance with the details stated in the Contract. The Supervisor shall be entitled to audit any aspects of the system.  

4.
IMPLEMENTATION OF THE WORKS

4.1
Materials

The Contractor shall use only materials that conform to the technical requirements set forth in the clauses of this Technical Specification.

All Materials supplied to perform the Permanent Works under the contract shall be new products. Second-hand Materials will not be accepted.  

Supply of all materials and equipment required for the execution of construction - assembly work according to the approved investment project is the responsibility of the Contractor. Any change to the approved design must be coordinated and approved the Contracting Authority.

All materials that would be used in the construction must be accompanied by relevant certificates of origin and quality, instructions for use and a statement certifying the compliance of each of the nested construction products with the essential requirements for building works, in accordance with the Law on technical requirements for products and by-laws to it.

4.2
Testing

Reliable shall be only the type and amount of tests performed in conformity with the prescription of this Technical specification, except when this right is granted to the Contracting Authority.

The Contracting Authority may require additional tests when the results obtained are uncertain. 

Beside the tests specified in this Specification, the Contracting Authority may require additional tests to establish possible hidden omissions and effects. Costs for these tests shall be entirely at the Contractor’s expense if such defects are confirmed. 

4.3
Inspection and measurement of works 

In the process of construction and assembly works all the necessary documents and records must be developed which are required by the Macedonian laws for preparation of documents and reports during construction works.

The Contracting Authority may at any time inspect the quality and measure the amount of works performed. If this cannot be done with the Contractor’s assistance, a deadline shall be fixed for hiring external specialists. In this case, the expenses shall be paid by the Contractor.

5.
PREPARATORY WORKS

Before starting the works the Contractor has to perform some preparatory works at the site.

5.1
Boards and signs

The Contractor shall mount and maintain in good condition a board with the name of the project and the co-financing institutions written in a way /text and font size/ conforming to the requirements of the Contract and in compliance with EU visibility guidelines.

5.2 Setting out the site

The Contractor shall in co-operation with the Contracting Authority set out the total site to be used for construction. 

5.3 Temporary facilities

The Contractor shall effects all expenditure for establishing, operation and removal of temporary facilities if such are needed for the good performance of the Contract. All needs for establishing such facility shall be duly justified.

5.4 General supply facilities

Sanitary Arrangements

The Contractor shall provide for and maintain temporary sanitary facilities on the site for the use of all persons connected with the Works. The Contractor shall keep the facilities in a clean and sanitary condition, and shall post notices and take such precautions as may be necessary to keep the site clean.

Water supply

The Contractor shall provide for and maintain an adequate supply of potable water for its use. The water supply shall be used for construction purposes and for consumption in the temporary facilities.

Power supply

All electrical power required by the Contractor shall be provided by itself at its own expense. 

6. ADDITIONAL SPECIFICATIONS

All provisions and clauses from the Macedonian Construction Law and other codes that are valid obligate the Contractor.

SPECIFIC REQUIREMENTS

1. General notes
The contractor is obliged to perform the work “turnkey project”, and to provide everything necessary related the performance of the work. The contractor should provide complete revised project documentation studies, revised project designs, elaborates, reports, etc., that are needed for construction / installation  of cca 20 KW photovoltaic plant on the roof of the main hall in “Sports hall Boro Churlevski Bitola” and for construction charging station (which have to be located near the electricity substation which is near the entrance in the sports hall Boro Chrlevski on the west.), configuration of bus stops for two electric vehicles (one utility car and one minibus) (which have to be located near the electricity substation which is near the entrance in the sports hall Boro Chrlevski on the west.) and all needed works related to connect the photovoltaic system with charging station and network The technical documentation should include all needed phases. For the design of the bus stop the contractor have to provide at least three design ideas from which the Municipality of Bitola will decide which one will be accepted.  The contractor has to provide us three companies for revision (audit) of the all needed technical documentation (studies, project design etc.) of which three companies the municipality of Bitola will select one from those companies to audit the project documentation. Also, the contractor is obliged to carry out the complete procedure by obtaining a building permit and every other permissions and other things needed for construction of photovoltaic charging-station for the electric vehicles, for construction of external parking-lot and configuration of the bus stop for Bitola Municipality. The contractor is obliged to make complete construction and installation of photovoltaic plant on the roof of the Sports hall Boro Churlevski, to make complete construction and installation of the charging-station for the electric vehicles (besides the other needed things this will include also appropriate monitoring system and appropriate  software for monitoring photovoltaic plant work and charging station work with open data access), for construction of external parking-lot and configuration of the bus stop for Bitola Municipality and connection the photovoltaic plant with charging station including construction works (civil works electrical mechanical, everything needed). It is also the obligation of the contractor to carry out the complete procedure by obtaining a building permit and appropriate permissions for starting the work with photovoltaic charging station. Contractor also have to make appropriate access to the photovoltaic panels on the roof including safe and easy to use leathers, appropriate sets for cleaning and maintenance of the photovoltaic charging station. The contractor should guarantee that he will not damage the roof for the installation of photovoltaics, i.e. he guarantees its water impermeability.
2. Technical specification

	No
	Description
	unit
	quantity
	Description for the offer  

	1
	Installation of Photovoltaic panel system on the roof of the main Sports hall with rated power not more than 20kW includes:


	set
	1
	

	
	purchase,  transport and installation of PV panels with all connections beyond panels and main board and inverter. These include DC cables, AC cables, metal racks, connectors, PV frame mounts, monitoring system for control of support system, control smart meter, etc.
	
	
	

	
	DC/AC power inverter with rated output power equal to 20kW
	
	
	

	
	purchase, transport and installation of inverter at specificities room at the sports hall
	
	
	

	
	Purchase, transport and installation of DC cables, halogen free
	
	
	

	
	Single-pole cable with polyclonal copper conductor (Cu) and elastic polymer insulation (XLPO or EM8)
	
	
	

	
	Purchase, transport and connection of AC cables, flexible with ethylpropylene type, multipolar
	
	
	

	
	Preparatory finishing works including everything else necessary for realization of the activity include all phases needed


	
	
	

	
	Purchase, transport and connection of electrical board with following equipment: MCBs, indicative lamps, network analyzers, SPDs, switch disconnectors 0-1, PV energy metering device, appropriate software for monitoring system including open data access and etc., including everything else necessary for realization of the activity include all phases needed


	
	
	

	2
	A charging station should be installed, that will allow two cars to be charged simultaneously (including two regular and one fast charger). The connection of the charging station with electrical network supply and with PV roof system etc. The installation should be made according to the applicable laws and legislation. including everything else necessary for realization of the activity, protective earthing with galvanized tape FeZn 30x4mm etc. Location of the charging station will be near the electricity substation which is near the entrance in the sports hall Boro Chrlevski on the west. Includes all phases needed
	 set
	 1
	

	3
	Construction of external parking-lot and configuration of the bus stops for two electric cars (one utility car and one minibus) for Bitola Municipality including all phases needed (civil works, electrical connection to the system and everything needed also it should include information board design) Location of the external parking-lot and bus stop for Bitola Municipality will be on the same location of the charging station that will be near the electricity substation which is near the entrance in the sports hall Boro Chrlevski on the west. Include all phases needed.
	set
	1
	


Description for each position in to the table above 

Specification for cca 20kWp photovoltaic system installation and charging station at the sports hall Boro Churlevski of Bitola are noted in the table below

	No.
	Description
	unit
	quantity
	Description for the offer  

	1
	1.1 Installation of Photovoltaic panel system on the roof of the main Sports hall with rated power of 20kW  (not more) includes purchase,  transport and installation of PV panels with all connections beyond panels and main board and inverter. These include DC cables, AC cables, metal racks, connectors, PV frame mounts, monitoring system for control of support system, control smart meter, etc.

Preparatory finishing works. 

1.2 DC/AC power inverter with rated output power equal to 20kW

purchase, transport and installation of inverter at specificated room at the sports hall, Preparatory finishing works. 
1.3 Purchase, transport and installation of DC cables, Single-pole cable with polyclonal copper conductor (Cu) and elastic polymer insulation (XLPO or EM8), Preparatory finishing works. 
1.4 Purchase, transport and connection of AC cables, flexible with ethylpropylene, multipolar. Preparatory finishing works. 
1.5 Purchase, transport and connection of electrical board with following equipment: MCBs, indicative lamps, network analyzers, SPDs, switch disconnectors 0-1, PV energy metering device and etc. Preparatory finishing works. 
All those Includes:

	set
	1
	

	1.1
	Installation of Photovoltaic panel system on the roof of the main Sports hall with rated power of 20kW  (not more) includes purchase,  transport and installation of PV panels with all connections beyond panels and main board and inverter. These include DC cables, AC cables, metal racks, connectors, PV frame mounts, monitoring system for control of support system, control smart meter, etc.

Preparatory finishing works. All those Includes:
	
	
	

	1.1.1
	Procurement, transport, unload and installation of Photovoltaic panels on the roof of the main Sports hall Boro Churlevski in Bitola 
	
	
	

	1.1.2
	Photovoltaic panels should be monocrystalline silicon technology, connected properly, encased in anodized aluminum profile frame, while the front will be covered with specially treated glass suitable for use in solar applications 
	
	
	

	1.1.3
	The number of photovoltaic panels should be calculated according the technical documentation that will be made bu contractor, with total power of 20kWp (not more)
	
	
	

	1.1.4
	Photovoltaic panels should be all of the same manufacturer, of the same rated power, of the same electrical characteristics and of the same geometric dimensions with bigger efficiency rate 
	
	
	

	1.1.5
	The panel should have a maximum system voltage of 1000VDC, operating temperature from -40 ° C to + 85 ° C, static pressure resistance ≥5.400Pa and IP68 protection (junction box). 

It will have a junction box with at least 3 sockets and pre-installed cables with positive and negative poles, cross section of 4 or 6mm², and MC4 connectors for easy and waterproof connection. 
	
	
	

	1.1.6
	The photovoltaic panels should be installed and mounted on suitable aluminum mounts, placed on the roof so the appropriate bases should be selected, that will allow frames to be installed in portrait or landscape layout, for maximum coverage of the roof. 
	
	
	

	1.1.7
	If there are materials on the roof of the building, at the spots where the PV mounting structures will be placed or at spots where they cause shading at the panels, they should be removed.
	
	
	

	1.1.8
	The framework will be IEC 61215, IEC 61730 certified as well as IEC 61701: 2011 and DIN EN 13501-5 categorized. The frames will have a linear efficiency reduction of up to 20% over 25 years. 
	
	
	

	1.1.9
	The mounts should be certified by ISO 9001 and ISO 14001.
	
	
	

	1.1.10
	Preparation of complete technical documentation (project documentation with revision for all necessary phases for photovoltaic power system including everything necessary, elaborates etc.) and other documents needed for permition, start with production and etc.
	
	
	

	1.1.11
	Construction of appropriate access to the roof that will be used for maintenance the system (secure leather and etc.)
	
	
	

	1.1.12
	Set for cleaning PV panels 
	
	
	

	1.1.13
	Also, it must be included everything else necessary for realization of the activity “Installation of Photovoltaic panels on the roof of the main Sports hall is includes purchase, transport and installation of PV panels with all connections beyond panels and with mail board and inverter, Preparatory finishing works”. Including all phases needed
	
	
	

	1.1.14
	to connect the photovoltaic power plant to the existing lightning protection installation on the roof of the hall
	
	
	

	1.2
	DC/AC power inverter with rated output power equal to 20kW

purchase, transport and installation of inverter at specificated room at the sports hall, Preparatory finishing works. All those Includes:
	
	
	

	1.2.1
	The inverter input should be suitable for connecting photovoltaic frames, of maximum voltage ≥1000VDC and nominal input voltage ≥600VDC. 
	
	
	

	1.2.2


	The inverter should have at least two Maximum Power Point detectors, MPPT trackers. 
	
	
	

	1.2.3
	The inverter output should be three-phase, 400V voltage, 50Hz frequency, with adjustable power factor cos( from 0.8 inductive to 0.8 capacitive. 
	
	
	

	1.2.4
	The inverter should have load switch at the input side (DC), and built-in protections against errors and earth leakages, short-circuit, DC polarity reversion. 
	
	
	

	1.2.5


	It should have IP65 (or above) protection and operating temperatures of at least -25°C to +60°C. 
	
	
	

	1.2.6
	Should have built-in surge protection (that will provide uninterrupted protection from damaging overvoltages) and a communication unit to record power generation data via RJ45 port and Ethernet. 
	
	
	

	1.2.7
	The inverter should have a screen to display the local electrical indications
	
	
	

	1.2.8
	The inverter should have built-in protection against islanding, according to VDE 0126-1 and a 10-year operation warranty.
	
	
	

	1.2.9
	Terminating the DC wiring on the inverter should be implemented via MC4 connectors.
	
	
	

	1.2.10
	The inverter should have built-in Class II surge protection devices and DC switch
	
	
	

	1.2.11
	FTP cat.6A cable should end up at the inverter for interconnecting, transferring, and recording data to a remote computer (SCADA).
	
	
	

	1.2.12
	Also, it must be included everything else necessary for realization of the activity “DC/AC power inverter with rated output power equal to 20kW purchase, transport and installation of inverter at specificity room at the sports hall, Preparatory finishing works.” Including all phases needed
	
	
	

	1.2.13
	Preparation of complete technical documentation (revised project documentation, elaborates etc.) Including everything needed for this activity
	
	
	

	1.3
	Purchase, transport and installation of DC cables, Single-pole cable with polyclonal copper conductor (Cu) and elastic polymer insulation (XLPO or EM8), Preparatory finishing works. All those Includes:
	
	
	

	1.3.1
	Suitable for DC nominal voltage of at least 1000 VDC, solar radiation resistance and ambient temperatures from -40°C to +90°C. 
	
	
	

	1.3.2
	The cable should be suitable for operation at an outdoor, humid, acidic and alkaline environment. 
	
	
	

	1.3.3
	It should have CE certification, EN 60228. It should be halogen free. The cable should be suitable for PV frame applications
	
	
	

	1.3.4
	These cables should be connected to the PV module pre-installed cables and to the inverter via special MC-4 connectors. 
	
	
	

	1.3.5
	The general DC routing path will be on perforated metal racks 50x60mm. The racks will be mounted with special "Π" type supports and at least 10cm away.
	
	
	

	1.3.6
	Individual DC wiring paths from each string to the metal rack should be embedded in an Ø16mm cross-section flexible plastic tube with resistance to direct sunlight. 
	
	
	

	1.3.7
	The pipe support should be made from the aluminum purlins of the mounting brackets (below the panels)
	
	
	

	1.3.8
	All DC wirings should have a permanent marking on both ends (start and end) of the thermoplastic material, that will be bearing a printed (and / or engraved) string number to which it belongs and the type of pole it supplies e.g. A1.1 + or B2.2-. At the same time, the external insulation of DC cables should be red for the connection of each positive pole and black for the connection of each negative pole
	
	
	

	1.3.9
	Also, it must be included everything else necessary for realization of the activity “Purchase, transport and installation of DC cables, Single-pole cable with polyclonal copper conductor (Cu) and elastic polymer insulation (XLPO or EM8), Preparatory finishing works.” Including all phases needed
	
	
	

	1.3.10
	Preparation of complete technical documentation (revised project documentation, elaborates etc.) Including everything needed for this activity
	
	
	

	1.4
	Purchase, transport and connection of AC cables, flexible with ethylpropylene, multipolar. Preparatory finishing works. All those Includes:
	
	
	

	1.4.1
	The cable conductors should be polyclonal, made of flexible copper wires, according to DIN VDE 0295. The operating voltage shall be at least 0.6/1.0kV (Uo/U). The maximum operating temperature of the cable should be at least 90°C. The cable should have IEC 60502-1, EN 60332 and Directive 2014/35 / EU certifications.
	
	
	

	1.4.2
	The dimensions of the roof grate will be 50x60mm.

All metal grates will have a lid and must be connected to the grounding system.

In cases of single cable routing before entering the metal rack, the cables will route to flexible heavy-duty hoses Ø16mm or Ø63mm, that will have a specification for solar radiation resistance
	
	
	

	1.4.3
	Also, it must be included everything else necessary for realization of the activity “Purchase, transport and connection of AC cables, flexible with ethylpropylene FG7OR type, multipolar. Preparatory finishing works.” Including all phases needed
	
	
	

	1.4.4
	Preparation of complete technical documentation (revised project documentation, elaborates etc.) Including everything needed for this activity
	
	
	

	1.5
	Purchase, transport and connection of electrical board with following equipment: MCBs, indicative lamps, network analyzers, SPDs, switch disconnectors 0-1, PV energy metering device and etc. Preparatory finishing works. All those Includes:
	
	
	

	1.5.1
	The protection of the inverter will be carried out by Miniature Circuit Breaker (MCB) with characteristic type B operating curve. The sub-board LVB-PV supply cable will be protected by MCB type B
	
	
	

	1.5.2
	Miniature circuit breaker PVs should be suitable for photovoltaic strings. They should be IEC / EN 60947-2 certified
	
	
	

	1.5.3
	The power inverter will end up to a local low voltage wall panel which will be located approximately 1,00m from it. The sub-board will be three-phase, rated voltage 400V and frequency 50Hz. Hereafter this sub-panel will be referred to as the General Low Voltage Photovoltaic Board (LVB-PV) and will be wall mounted in the room. Through a new supply cable, the LVB-PV will be connected to a new panel, the New General Board.
	
	
	

	1.5.4
	Class 2/Type T2 SPDs (8/20 µs) will be used to protect the equipment from indirect lightning strikes. Depending on the grounding system, they can be connected in a common way to a TNC system or in a common and differential way to a TNS and TT system. The SPDs branch must be secured with a separate miniature circuit breaker of the same manufacturer to ensure safe isolation of the branch in the event of a short circuit due to the end of life of the lightning protection element. The coordination/co-operation of the SPD with the disconnector is certified by the manufacturer with a specific proposed type
	
	
	

	1.5.5
	The network analyzer is used for the measurement of electrical parameters: voltage, current, frequency, power factor, active and reactive power, active and reactive energy. It should be placed on a board door. It should be complied with international standards IEC 61554, IEC 60529, IEC 60688, IEC 61326-1, IEC 62053-21, IEC 62053-23, IEC 62053-31 and IEC 61010-1. 

Rated voltage is 24-240 V AC/DC. Analyzer should have an illuminated LCD screen, control and programming buttons on its front side, and wiring to the back side of the instrument via removable terminals. The network analyzer should have a self-diagnostic function. It shall be able to be placed in low and medium voltage electrical panels. The current will be measured indirectly using transformers (from 1 to 10000 A) and it will be possible to programed in the analyzer transform ratio (/ 1 or / 5 transform ratio). 
	
	
	

	1.5.6
	All AC circuits (inverter, sub-board LVB-PV) will be connected to the grounding system via a suitable protective earth (PE) conductor
	
	
	

	1.5.7
	The application of net-metering requires the installation of two bi-directional metering devices, bridged on the side of the generator, to record the sizes of absorbed (A), injected (E) and total PV produced energy (Π). Absorbed (A) energy is defined as the energy supplied by the Network to the station's consumption. Injected (E) is the energy supplied by the PV system to the Network (in the rare to impossible case where the PV system will generate a greater amount of electrical power than the demand). Produced energy is defined as the total energy produced by the PV system. Therefore, to measure or calculate the above sizes, two electricity meters are required.
	
	
	

	1.5.8
	Counter 1 will be installed on the LVB-PV board. It will be able to access telemetry with a GSM card

The selection of the counter made by the Contractor shall be according to the laws and legislations
	
	
	

	1.5.9
	The indicative lamps on the panels will be low-power (<1.5W) LEDs and will be connected by inserting suitable fuses. The lamp cover will be red (unless otherwise noted in the drawings).
	
	
	

	1.5.10
	Appropriate 0-1 load switches should be used to control and isolate DC loads. They will be sorted according to the Utilization Category required by the application. Their rated operating voltage should be 1000 VDC. They must also comply with the requirements of IEC/EN 60947-1 and IEC/EN 60947-3.
	
	
	

	1.5.11
	The PV system should have a built-in system for recording, registering, storing and remotely monitoring through internet all energy, electrical quantities as well as the history of warnings and failures of the installation
	
	
	

	1.5.12
	In order to implement the surveillance system, the inverter will be connected via RJ45 port and four twisted-pair FTP cable, class 6 (EIA / TIA 568 - 1000Mbps) to a local area network multiplexer (Switch). From this switch will depart a new cable of four twisted pair FTP class 6 (EIA / TIA 568 - 1000Mbps) which will terminate at the nearest telecommunication rack of the building.
	
	
	

	1.5.13
	The management of the inverter information requires the provision of an Ethernet network with transmission speed of 100Mbps (minimum). For this reason, it is foreseen to install a modular IE switch router, which will be mounted on a rail inside the sub-board. 

The switch will be powered by an independent single-phase power supply from the nearest board.
	
	
	

	1.5.14
	Distribution electrical board for system for power according to prepared documentation, equipped with appropriate protective equipment with a switching power equal to or greater than 25kA, for installation with a degree of protection IP65, according to a single scheme
	
	
	

	1.5.15
	Appropriate software for monitoring system with open data access
	
	
	

	1.5.16
	Also, it must be included everything else necessary for realization of the activity “Purchase, transport and connection of electrical board with following equipment: MCBs, indicative lamps, network analyzers, SPDs, switch disconnectors 0-1, PV energy metering device and etc. Preparatory finishing works.” Including all phases needed
	
	
	

	1.5.17
	Preparation of complete technical documentation (revised project documentation, elaborates etc.) Including everything needed for this activity
	
	
	

	2
	A charging station should be installed, that will allow two cars to be charged simultaneously. The installation should be made according to the applicable laws and legislation. 
	set
	      1
	

	2.1
	It will have a three-phase supply with a maximum current of 32A per phase and a maximum power of 2x22kW, or a single-phase supply of a maximum current of 32A and a maximum output of 2x7.4kW. The voltage will be alternating (AC) 400V (230V for single-phase supply) at a frequency of 50Hz.
	
	 
	

	2.2
	It should have two IEC 62196-2 Type 2 Mode 3 sockets with communication and security electronics IEC 61851. It will be possible to share the available power between the two sockets if two cars are simultaneously being charged, also one fast charger socket
	
	 
	

	2.3
	It should have an LCD display screen for station status, charge evolution, power consumption etc., as well as charging cable protection system when the electric cars are being charged.
	
	 
	

	2.4
	The station should be self-propelled with stainless steel Inox housing, anti-vandal protection and anti-graffiti coating. It will be accessible with an RFID card reader (ISO/IEC 14443A and ISO/IEC 15693) and will be free to access/connect and charge (plug & charge).
	
	 
	

	2.5
	The station should have built-in MID power analyzers and a C5 remote control. There will be overvoltage protection on each socket (40A - Type C) and differential protection relay on each socket (RCD Type A 30mA, according to IEC 61008).
	
	 
	

	2.6
	The installed charging station should be compliant with OCPP 1.6 communication protocol and with IEC 61851 standard. Direct communication with the power analyzers should be performed and protection operation monitoring. It should be possible to communicate either through a GSM network (with a SIM card) or via an Ethernet cable and an existing LAN / WAN network. Users will be identified by RFID cards or NFC smartphones
	
	 
	

	2.7
	Voltage monitoring and charging socket activation should be performed, as well as automatic restarting in the event of a power failure.
	
	 
	

	2.8
	The operating temperature range -30˚C to + 50˚C and the permissible ambient humidity up to 99%. The station's waterproof degree IP 54 and the external impact protection IK 10.
	
	 
	

	2.9
	The station should include the following add-ons:

· Integrated router  for the communication of the station via GPRS mobile network with the back-office management and monitoring system

· Additional metal foundation base (for foundation on floors that cannot be attached to with screws)

· Station branding with two- or four-sided stickers

· Integrated Type B Protection - RCD, Type B 30mA, one per socket (optional instead of Type A RCDs)

Extension of warranty per year (extension of warranty is provided up to three years in addition to the basic 2 + 3 warranty)
	
	
	

	2.10
	The electrical installation should be carried out in accordance with the standards, testing and commissioning in accordance with IEC62446. In addition, system design and design and equipment installation work in accordance with IEC60364-7-712.

The contractor has to submit a project study for approval, including single-line diagrams and plans.
	
	
	

	2.11
	The charger will receive power from the LVB of the installation
	
	
	

	2.12
	It should have spare cables for the charging station of electric vehicles
	
	
	

	2.13
	Also, it must be included, everything else necessary (civil works traffic issues etc.) for realization of the activity “A charging station should be installed, that will allow two cars to be charged simultaneously. The installation should be made according to the applicable laws and legislation.” Including all phases needed
	
	
	

	2.14
	Preparation of complete technical documentation (revised project documentation, elaborates etc.) Including everything needed for this activity
	
	
	

	3
	Construction of external parking-lot and configuration of the bus stops for two electric cars (one utility car and one minibus) for Bitola Municipality including all phases needed (civil works, electrical connection to the system and everything needed also it should include information board design) Location of the external parking-lot and bus stop for Bitola Municipality will be on the same location of the charging station that will be near the electricity substation which is near the entrance in the sports hall Boro Chrlevski on the west. Include all phases needed
	set
	1
	

	3.1
	Included everything needed (civil works: excavation of canals, cutting of asphalt, asphalting of parking places, etc. construction, traffic issues, electrical connections with grounding protection strip FeZn 30x4mm  if needed etc.) for realization of the activity “Construction of external parking-lot and configuration of the bus stops for Bitola Municipality.” Including all phases needed
	
	
	

	3.2
	Preparation of complete technical documentation (revised project documentation, elaborates etc.) Including everything needed for this activity
	
	
	


Note: 

The contractor is obliged to perform the work “turnkey project”, and to provide everything necessary related the performance of the work. The contractor should provide complete revised project documentation studies, revised project designs, elaborates, reports, etc, that are needed for construction / installation  of cca 20 KW photovoltaic plant on the roof of the main hall in “Sports hall Boro Churlevski Bitola” and for construction charging station (which have to be located near the electricity substation which is near the entrence in the sports hall Boro Chrlevski on the west.), conffiguration of bus stops for two electric cars (one utility car and one minibus) (which have to be located near the electricity substation which is near the entrence in the sports hall Boro Chrlevski on the west.) and all needed works related to connect the photovoltaic system with charging station and network The technical documentation should include all needed phases.. For the design of the bus stop the contractor have to provide at least three design ideas from which the Municipality of Bitola will decide which one will be accepted.  The contractor has to provide us three companies for revision (audit) of the all needed technical documentation (studies, project design etc.) of which three companies the municipality of Bitola will select one from those companies to audit the project documentation. Also, the contractor is obliged to carry out the complete procedure by obtaining a building permit and every other permissions and other things needed for construction of photovoltaic charging-station for the electric vehicles, for construction of external parking-lot and configuration of the bus stop for Bitola Municipality. The contractor is obliged to make complete construction and installation of photovoltaic plant on the roof of the Sports hall Boro Churlevski, to make complete construction and installation of the charging-station for the electric vehicles (besides the other needed things this will include also appropriate monitoring system and appropriate  software for monitoring photovoltaic plant work and charging station work with open data access), for construction of external parking-lot and configuration of the bus stop for Bitola Municipality and connection the photovoltaic plant with charging station including construction works (civil works electrical mechanical, everything needed). It is also the obligation of the contractor to carry out the complete procedure by obtaining a building permit and appropriate permissions for starting the work with photovoltaic charging station. Contractor also have to make appropriate access to the photovoltaic panels on the roof including safe and easy to use leathers, appropriate sets for cleaning and maintenance of the photovoltaic charging station.  The contractor should guarantee that he will not damage the roof for the installation of photovoltaics, i.e. he guarantees its water impermeability.
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