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[bookmark: _Toc41823883][bookmark: _Toc41877064]TECHNICAL SPECIFICATIONS



1. GENERAL REQUIREMENTS
The Technical Specification is an integral part of the Tender Documentation /TD/ together with the provisions of the Contract, the detailed design drawings and the other contract documents. 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.
Wherever in the General Requirements and Technical Specifications is referred to specific standards and codes to be met by the materials, plant and other supplies to be furnished, and work performed or tested, the provisions of the latest current edition or revision of the relevant standards and codes in effect shall apply, unless otherwise expressly stated in these documents. Where such standards and codes are national, or relate to a particular country or region, other authoritative standards which ensure a substantially equal or higher performance than the standards and codes specified will be accepted subject to Engineer’s prior review and written approval. Differences between the standards specified and the proposed alternative standards must be fully described in writing by the Contractor and submitted to the Engineer at least twenty-eight (28) days prior to the date when the contractor desires the Engineer’s approval. In the event the Engineer determines that such proposed deviations do not ensure substantially equal performance, the contractor shall comply with the standards specified in the documents.
[bookmark: _Toc388130160]Read this Specification in conjunction with the Drawings, the Bill of Quantities and other Contract Documents.
2. LOCATION OF THE SITE
The site of the Works is in the Municipality of  Mineralni Bani Municality, Mineralni Bani village, Haskovo Region, The Republic of Bulgaria.
3. [bookmark: _Toc388130161] SCOPE OF THE CONTRACT
[bookmark: _Toc388130162]The construction activities envisage rehabilitation and construction works of Toplikos Fortress in the "Holy Spirit" area, Mineralni bani village. Since 1968 (SG 67/1968), the site is registered as an architectural and structural monument of culture of Antiquity and Medieval times with Category “of local importance” and according to § 10, para. 1 of the Cultural Heritage Law is certified as immovable monument of culture of local importance.  
The foreseen works include rehabilitation and vertical planning of adjacent spaces around the fortress, reconstruction and rehabilitation of the alley network in the park environment, increasing the accessibility to the site including access for disadvantaged people, provision of park and artistic lighting of the archaeological monument, forming of relaxing and recreation zones and organizing and setting up an area for organizing performances in the open and temporary tourist attractions.
4. CURRENT STATE OF THE ARCHEOLOGICAL SITE
Toplikoş Fortress is located on a hill in the center of the village of Mineralni Bani and is part of the central park of the village. The car access to the site is via an asphalt road to an existing parking lot. The archaeological site is reached by a network of stone paths and stairs.
The steps and the paths are in poor technical condition. An access ramp for disadvantaged people has been partially built and not fully completed.
The approach to the fortress takes place from the east against the fortress tower №2. Around the fortress, a path exists, which is of stone slabs of a grass joint with a width of 80-100 cm. It is in a relatively good condition, but not sufficient as a gauge. It leads to the main entrance of the fortress located on its eastern wall. There are three entrances to the inside of the fortress - one main and two secondary. Existing metal doors are in poor technical condition and do not provide the necessary security of the site.
In the interior of the fortress are exposed "on-site" artifacts - pytos, which within previous project have been protected with glass coverings, pyramids, which are already compromised.
In overall, the available luminaires are insufficient and do not provide adequate illumination of the park environment and the archaeological monument. An electrical installation is available and is powered by an existing power supply with separate metering and an output of 11kW, three phase. The built-in lighting is insufficient and compromised. There are six metal pillars and lighting fixtures on the path of the approach and around the fortress.
5. DRAWINGS, AS-BUILT DOCUMENTATION AND OPERATION AND MAINTENANCE MANUALS
The contract Drawings are those listed in Volume 5, and those as shall be supplied under the Contract.
6. [bookmark: _Toc388130163]ACCESS TO SITE
The Contractor shall provide means of access to and on the site, for all personnel, materials and equipment.
For purposes of carrying out the Works, the Contractor shall limit his installations and operations to the defined working areas.
The Contracting Authority will provide free of charge a working area for the Contractor. The Contractor shall be responsible for the provision of suitable construction materials and for the construction of all-temporary offices, stores and workshops.
The Contractor shall provide a temporary fence to demarcate the working area and to provide a boundary during the construction period.
7. STANDARDS
As a minimum the Bulgarian 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 Bulgarian standards and codes or 
·  no applicable Bulgarian standards and codes exist for the specific case. 
The materials which are used must correspond to the requirements of the standardized documents asset in Bulgarian State Standards Act. 
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 Supervisor.  
8. CONTROL OF WORKS
8.1. 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. 
8.2. 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. 
The Contractor has to pay special attention to avoid any damages on any protected areas. 
Any damage resulting from the Contractor's operations shall be repaired at his expense.
8.3. Safety and security on site
Safety and security arrangement should be performed in accordance with Art. 74 of Spatial Development Act.
8.4 Handling and storage of materials and plants
All materials and plants to be incorporated in the work shall be handled and stored in a manner, which prevents injury of any kind whatsoever. 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.
8.5. No specific provision
Where no specific provision is made in the Bill of Quantities for work of a temporary nature, it shall be considered as covered by the unit prices entered in the Bill of Quantities.
8.6. Disposal of materials.
The Contractor shall clear way and remove from the site any wreckage, rubbish and temporary works, which are no longer required. 
The Contractor shall not dispose of materials of any kind obtained from the site without the permission of the Supervisor. Debris shall be removed only to dumping areas approved by local authorities. 
8.7. Responsibility of the Contractor
Approvals from the Supervisor do not relieve the Contractor from his obligations or responsibilities under the Contract.
8.8. Approval of sources, materials and plants
Materials incorporated must originate in a Member State of the European Union or a country covered by the Interreg - IPA CBC 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 €. 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.
8.9. Weather Conditions
Without limiting his liabilities, the Contractor shall make suitable arrangements to protect the works and the temporary works, against the effects of the weather.
9. ADMINISTRATIVE SPECIFICATIONS
9.1. Implementation Programme
Implementation programme for delivery of works shall be prepared consistent with the duration of the project’s implementation and the works activities implementation. The programme shall be presented in a format which includes a bar chart of all the major activities. When requested, the Contractor shall submit an updated programme to the Supervisor. This shall show, as a minimum:
· progress made, compared with planned progress
· planned activities.
9.2. 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. 
9.3. 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. 
10. IMPLEMENTATION OF THE WORKS
10.1. Materials
The Contractor shall use only materials that conform to the technical requirements set forth in the clauses of this Technical Specification.
All Materials and Plant supplied to perform the Permanent Works under the contract shall be new products. Second- hand Materials and Plant will not be accepted. 
[bookmark: _Toc465057657][bookmark: _Toc487420455]10.2. Inspection and measurement of 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.
11. PREPARATORY WORKS
Before starting the works the Contractor has to perform some preparatory works at the site, according to the Bill of quantities, the design works and constructive solutions.
11.1	Boards and signs
The Contractor shall maintain in good condition a board with the name of the project and the co-financing institutions in compliance with EU visibility guidelines.
11.2 Setting out the site
The Contractor shall in co-operation with the Contracting Authority set out the total site to be used for construction. 
11.3 Temporary facilities
The Contractor shall effect 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.
11.4 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 his 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 him at his own expense. The Contractor prior to taking-over of the Works shall remove all temporary installations if it is not agreed upon that the Contracting Authority takes over the installations.
12. REQUIREMENTS TO THE DIFFERENT TYPE OF WORKS  
[bookmark: _Toc388130165]12.1. Part “Architecture”
The current project does not provide any intervention on the conservation and restoration of archaeological structures. The interference in the interior of the fortress is to replace the glass protective coatings on exhibited on-site artifacts and to provide information boards representing the cultural and historical significance of the monument for Bulgarian and foreign visitors. 
The project envisages the following:
· improvement of the surrounding area of ​​the archaeological site and the improvement of the quality of the adjacent park environment as a natural extension of the central park of the settlement, which creates an integration link between a settlement, a park and a cultural and historical site;
· improvement of the main approach to the fortress by rehabilitation of the existing alleys and stone staircases. It is planned to extend the alley of the cut stone on a grass joint around the fortress with dimensions of 1,50-2,00 m. 
· improvement of the approach to the fortress by rearranging the stone steps. Rehabilitation of an existing access path from stone slabs to cement joint is also envisaged. Getting convenient access to the site for disadvantaged people. The ramp geometry during its execution will conform to the existing tree vegetation.
· creation of suitable relaxing and recreation areas in the park environment and near the archaeological site. Single benches without backrests and park benches with backrests, garbage bins, and two alcoves for contemplation will be placed outside the fortress. It is planned to plant decorative vegetation of green hedges from laurel Laurocerassus officinalis - as a back of one of the benches for contemplation in front of the fortress walls. Installing waste bins, which will be maintained by Mineralni Bani Municipality, will ensure daily cleaning of the site. 
· establishing an area for organizing events, talks, performances and temporary tourist attractions and meeting and concentrating more visitors or a tourist group. It is located in front of the western fortress wall of an appropriate existing flat site. 
· exhibition of "Toplikos" fortress by modern methods and means is foreseen, aiming maximum access to the history of the village of Mineralni bani through the centuries. Multimedia combined with sound, light, animation and a smoke show will present the development of the fortress in different ages. This audiovisual show is a modern method of marketing and advertising of archaeological and natural landmarks and recreation of images, pictures and movements /the elaboration of the audiovisual show is part of a separate service contract/. The technical equipment that implements the multimedia is housed in a security tower for audiovisual effects made of metal construction in detail. The tower is located 15 meters from the western wall and is 3 m / 1.8 m / 5.5 m = H. The tower is not illuminated and does not exceed the fortified wall and does not interfere with the perception of the silhouette of the fortress. It will store all the necessary technological equipment. The show is projected through 3 multimedia projectors, one primary and two auxiliaries. There are 2-4 smokers equipped with pipes.
· appropriate illumination in the park environment and attractive artistic lights highlighting the archaeological site as a valuable element of the environment and the silhouette of the village: park lighting installed on metal pillars (six of which are existing), down the path leading from the parking lot on an asphalt road to the fortress, and 8 projectors on four metal pillars along the path around the fortress, as well as spotlights on the trees inside the fortress. The effective artistic lighting will work on a daily basis, mounted along the path around the fortress, and will be of LED projectors woven into specially designed concrete boxes with lockable lids and buried with soil and grass. 
· implementation of security system installation, video surveillance and installation of three metal doors at the entrances of the fortress, which can be locked at night. The archaeological site is not used at night.
The majority of the activities envisaged in the project foresee a superficial disruption of the terrestrial layer integrity in the intervention zone. When performing deep excavation works, they will be carried out under the supervision of an archaeologist.
12.2. Part “Electrical Engineering”
-      Electricity switchboards, cable trays and main power lines
The power supply is made of two boards - an existing DT-DD (part of another project) in an information center and a TU board located in the technical tower. A three-phase automatic circuit breaker 20A is placed in the DT-D panel, from which a TT power supply line is drawn by means of a cable type CTV 5x6mm2. The DT-D panel also includes a 10A single-phase circuit breaker and an electronic timer for powering and controlling the park lights around the car park and the information center to the fortress. All cables are pulled in HDPE pipes laid in a trench with a maximum size of 20x35 cm, as all excavation work will be carried out under the supervision of an archaeologist.
The Management Panel will feed all consumers in the technical tower and around the fortress wall, including the artistic facade lighting of the chapel in the fortress, which will be powered by an existing pipeline-cable route.
· Lighting installation
The lighting installation of the fortress approach is realized by means of projectors with LED light source, 230V, from 20 to 30W each, as 2 projectors will be mounted on a metal pole. The installation will be on poles with a height of 2 to 3 meters depending on the terrain (according to the architect's decision), as the existing ones will be preserved (3 in the vicinity of the information center building). The power supply is made by cable type CTV 3x1,5mm2 pulled in HDPE pipe 50mm to each pole according to the plan of electrical installations. The control is accomplished by means of an electronic timer, located in a DT-D board.
The lighting installation around the fortress is divided into a common light located on 4 new metal poles with a height of 2 to 3 m. depending on the terrain and 2 projectors mounted on them with LED light source, 230V, IP 55, 2700K and projectors in concrete boxes with the same characteristics according to the electrical wiring plan. RGB LED spotlights for stage lighting are mounted in the concrete boxes on the stage. The wiring is carried out by means of CTV cables 3x1,5 mm² drawn in HDPE 50mm corrugated pipes laid in a trench under the extension of the path around the fortress.
On the facade of the existing chapel inside the fortress are mounted projectors for wall mounting with LED light source, 230V, IP 55, 2700К, and the supply for them is done on an existing cable-pipe route.
The lighting around the fortress and around the chapel is controlled by means of spring return buttons located in the technical tower.
The technical tower lighting consists of 2 ceiling fittings with E27, one located on the ceiling of the tower above the work area, and one above the door. On the outer wall of the tower there are blitz projectors with LED light sources.
· Power plant
The power part is made of IP66 open- ended sockets located in the technical tower - for portable computer, multimedia, video recorder, amplifier, and PVC boxes to the wall for smoke machines. In the tower the cables are placed open by metal clips, and those for smoke machines pulled into HDPE pipes.
· A video supervision and recording system
A video supervision and recording system based on IP transmission of audio and video signals has been implemented for security and tracking of incidents and events in the site.
In the tower is provided a network recorder - NVR, supporting up to 8 IP cameras and up to 4 hard drives for video recording. For transmission of video signal, communication and power between cameras and recorder, a 8xRJ45 RoE switch is provided.
Four lights are available at a total of 8 IP cameras for CCTV. The cameras are positioned to cover all public areas around the fortress. The foreseen cameras are with high resolution, autofocus and power supply over the communications network.
Each camera connects to the network switch with F / UTP communication cable, category 5e, drawn into protective tubes. Pipes are laid in a ditch / embankment without disturbing the architectural and exposure elements of the site.
· Lightning protection and grounding installation
To protect the site from direct lightning strikes, a lightning protection system is provided, implemented by means of a lightning arrestor with an overtaking action, ΔT = 60μs, mounted on a carrier mast on the metal tower. From the active lightning arrester on the tower structure are made of extruded insulated conductor AlMgSi 0.5 Ø8 / Ø11mm. The connection between the earth leakage and the grounding installation is done in inspection boxes with inspection terminals mounted at h = 1.2m from the ground level. From the inspection box is withdrawn a grounding rail of hot-dip galvanized steel 40x4mm to the earth stakes made of hot-dip galvanized steel, Ø20mm, and length 1.5m. The impulse transient resistance of the ground circuit must be R ≤ 10 Ohms.
12.3. Part “Constructions”
Multimedia combined with sound, light, animation and a smoke show will present the development of the fortress in the different ages. For this purpose a theater stage will be built outside the visitors' fortress, while the show will be projected with modern equipment on the fortress wall.
The object of the design project is a metal tower designed to store multimedia lighting for audiovisual effects. The plan dimensions are 3.0 / 1.80 m and a built-up area of ​​5m2. Up to one level without a basement. The roof is flat. The slope is realized by the railing of the frame. Its coating is through LT sheet.
The foundation is designed on a level with strips -1.00. The bases are calculated for a load Ro = 0.20 Mpa.
The vertical bearing elements are: steel poles working in frames together with the beams. The section of the columns is box-shaped with dimensions 100/100/4. They are designed to withstand vertical and horizontal loads.
Calculation characteristics of the materials:
- Concrete - class C20 / 25-B25 (with fck = 20Mpa)
- Concrete - Class C12 / 15-B15 (subject)
- Steel - St.B500, with fyk = 500MPa, in accordance with BSS EN 10080: 2007
- Steel S235JR according to BSS EN 10025-2; 10219
The weights of the steel structure are derived from the bulk weight of steel equal to γs = 7850kg / m3 and cross-sectional areas corresponding to the elements at a load factor γf = 1.35.
The weights of the reinforced concrete elements are derived from the concrete mass density γb = 2500kg / m3 at the load factor γf = 1.35.
Wind load was obtained:
From Wm = 0.43kN / m2
For height H = 5.2m, k = 1.0
Ce1 = -0.45
The load combination analyzed to obtain the incisions is:
Own weight + Snow
Own weight + 0.8 * Snow + Earth
Own weight 0.9 * Snow + 0.9 * wind
When determining the loads of snow, wind and earthquake, data for the town of Haskovo were taken.
Calculation methods and programs - the following program products were used for calculation: PLC, RAMKA, GREDA, SEIZM.
Legal basis: EN 1991 Eurocode 1 "Impacts on Structures", EN 1992 Eurocode 2 "Design of concrete and reinforced concrete structures", "EN 1993 – Eurocode 3 -" Design of steel structures " , EN 1997 Eurocode 7 "Geotechnical design", Ordinance No RD-02-20-2 for the design of buildings and facilities in seismic areas, etc.
The backfill should be implemented with non-standard ballast, packed in layers.
Ensure the concrete cover of the reinforcement by suitable retainers. For foundations 5 cm to supporting reinforcement.
Concrete is filled by vibration.
12.4. Part “Landscape planning and public works”
Reconstruction of the adjacent area of ​​the monument is envisaged, which has the status of a real archeological cultural asset and the provision of the visitors of a pleasant park environment as a natural extension of the central park in the village. Ensuring an accessible environment. Ensuring security and protection of the fortress. Providing information services for Bulgarians and foreigners. Installing effective lighting.
Expansion of the sloping alley, made of cleft stone on grass around the fortress is envisaged as a necessary solution as visitors as expected to increase significantly. Construction of a theater stage through reinforced earth embankment and installation of single benches under are foreseen within the project.
The sprouting vegetation in the fortress walls will be obligatory destroyed and places for relaxation and contemplation will be formed at the site.
Decorative vegetation of green hedges of laurels Laurocerassus officinalis - as a back of one of the benches for contemplation in front of the fortress walls.
Improving the access to the fortress by rearranging the stone steps and finishing the ramp for an accessible environment. Rehabilitation of the existing access path from stone slabs to a cement joint.
Benches without backs will be mounted in front of the stage. Park benches with backrests will be placed at observation areas. Waste bins will be provided. Two alcoves for contemplation will be located at appropriate places, outside the fortress.
A scene will be built of natural materials - a grassland embankment. It will be reinforced to protect against erosion. 25 benches without backs, oriented towards the light show will be mounted.
12.5. Part “Fire Safety”
-      Normative degree of fire resistance of the building and necessary fire resistance of the structural elements.
In relevance to Article 8, paragraphs (1) and (2), tables 1 and 2 of Ordinance № 3-1971 of 2009.  the project is of the functional fire class "F2", the subclass "F2.4" and the fire hazard category "F5D" (non-combustible substances and materials - walls and artifacts).    
· Fire resistance of the structural elements and actual degree of fire resistance of the construction.
The fire resistance of the structural elements shall be determined on the basis of test results or comparative results according to Annex 5 to Article 10, paragraph (4) of Ordinance № 3-1971 for CTRNEFS. The reaction-to-fire code of the construction products from which the structural elements are determined by test or comparative results according to Annex 6 to Article 14, paragraph (8) of Ordinance № 3-1971 for CTRNEFS. The construction works do not include buildings. The actual fire resistance of the structural elements and the actual fire resistance of the construction are not considered in the proposed work project because it offers a design solution for external facilities.
· Class of fire reaction of products and materials according to their intended use.
 The class of fire reactions of inner surface coatings in the building's premises is defined in table 7 of Article 14, paragraph (12) of Ordinance No III-1971 for CTRNEFS. The class of fire reaction of the thermal insulation and the external surface layer of the structure is determined according to Table 7.1 of Article 14, paragraph (13) of Ordinance № 3-1971 for CTRNEFS. No buildings and premises have been designed in this project.
· Internal planning
It is envisaged to extend the alley of cut stone on a grass joint around the fortress, to destroy the vegetation in the fortress walls and to create places for recreation and contemplation. Construction of a theater stage from natural materials - grassed reinforced earth embankment and installation of single benches are envisaged within the project. Decorative vegetation of green hedges. Improving the approach to the fortress by rearranging the stone steps and finishing the ramp for an accessible environment. Rehabilitation of an existing access path from stone slabs to cement joint is also foreseen. There are mounted single benches without backrests and park benches with backrests, garbage bins and two alcoves at designated places outside the fortress. The tower is 3m/1.8m /5.5m = H and is mounted on a concrete base in the western part outside the fortress. There is a metal platform at a height of 3.5m and technological openings for sound and light. It will store all the necessary technological equipment. The tower provides lightning protection and grounding. There are 2-4 smoke machines equipped with pipes. Outside of the fortress are mounted 2 broadband speakers and 1 bass speaker for the show.
· Evacuation
The site exists and it is an open facility. Within the project idea, neither interference in the monument is foreseen, nor changing the approaches and evacuation routes from the site. The construction- rehabilitation activities carried out in 2008 remain on their full scale. The present project aims only at exhibiting the "Toplikos" fortress in its present condition.
·  General planning of the construction site
The site exists and borders the road network that provides access to fire-fighting vehicles in case of fire of the building. No underground or ground engineer wires will pass across or near the site or above ground, in relevance to Ordinance No. ІІ- 1971 for CTRNEFS. There are no constructions and installations of functional fire class F5 in the vicinity of the site, to which distances have to be ensured. The distances to neighboring buildings correspond to the Spatial Planning Act. 
· Volume - planning and functional indicators for smoke and heat removal installations.
External facilities are envisaged within the project. Heat and smoke excretion are not required. 
· Multi-planning and functional indicators for fire detection systems. Multi-planning and functional indicators for notification installed. Functional indicators for evacuation lighting.
In terms of electrical equipment, the site presents the first group "Normal fire hazard". The power supply is made of two boards - an existing DT-DD (part of another project) in an information center and a TU board located in the technical tower. The TUs will be supplied to all consumers in the technical tower and around the fortress wall, including the artistic facade lighting of the fortress's chapel, the power supply of which will be carried out on an existing pipe-cable route. The power part is made of IP66 contacts for installation in the open, situated in the technical tower - for portable computer, multimedia, video recorder, amplifier, and PVC boxes to the wall for smoke machines. In the tower, the cables are located in open by metal clips, and those for smoke machines are pulled into HDPE pipes. Automatic circuit breakers are provided. All cables are withdrawn into corrugated sheets. HDPE pipes laid in a trench with a maximum size of 20x35cm.
The lighting installation of the fortress approach is realized by means of projectors with LED light source mounted on a metal pole. The power supply is made by cable type CTV 3x1,5mm2 pulled in HDPE pipe 50mm to each pole according to the plan of electrical installations. The control is done by means of an electronic timer located in the DT-DOC board. The lighting installation around the fortress is divided into a common lighting situated on 4 new metal poles with a height of 2 to 3 m depending on the terrain and mounted on them in 2 projectors with LED light source, IP 55 and projectors in concrete boxes with the same characteristics according to the electrical wiring plan. RGB LED spotlights for stage lighting are mounted in the concrete boxes on the stage. The wiring is carried out by means of CTV cables 3x1,5mm² drawn in HDPE 50mm corrugated board. Pipes are placed in a trench under the extension of the path around the fortress. In the facade of the existing chapel inside the fortress are located projectors for wall mounting with LED source of light, IP 55, and the supply for them is made on an existing cable-pipe route. Buttons, located in the technical tower, controls the lighting around the fortress and the chapel. The technical tower's lighting consists of 2 ceiling lights. On the outer wall of the tower there are blitz projectors with LED light sources.
Pursuant to Art. 55 of Ordinance No-1971 of 2009. evacuation lighting is required at evacuation exits from buildings. External facilities are envisaged within the project.
 The lightning protection is carried out according to Ordinance No. 4 of 22.12.2010 for lightning protection of buildings, external facilities and open spaces "(Official Gazette, issue 6 of January 18, 2011). The tower is intended to provide lightning protection and earthing. To protect the site from direct lightning strikes, a lightning protection installation is provided and implemented by means of a lightning barrier with an overtaking action, mounted on a supporting mast on the metal tower.
Pursuant to Art. 56 of Ordinance No. 3-1971 of 2009. no announcement installation for external facilities is required.
 According to Annex 1 of Article 3 of Ordinance No. I3-1971 of 2009, no fire-alarm installation is required for external equipment. A vision and recording system based on IP transmission of audio and video signals is implemented for security and tracking of incidents and events in the site.
· Functional indicators for water supply for firefighting. Volume - planning and functional indicators for fire - extinguishing installations.
The site is existing. External fire water supply implemented /under previous project/.
No internal firefighting water supply is required for the specified external facilities.
No fire extinguishing system is required for the above- mentioned outdoor facilities.
· Functional indicators for portable and fire extinguishing equipment
 The determination of the type and quantity of the required fire extinguishing equipment is in accordance with the requirements of Article 2 (3) (2) of Ordinance No I-1971 of 2009 on the basis of the total built-up area and the class of functional fire hazard. The following fire-fighting appliances and equipment are required:
The marking of fire-fighting equipment and evacuation routes shall be carried out with signs according to Ordinance No RD-07/8 of 20.12.2008. on the minimum requirements for signs and signals for safety and / or health at work reflected in Annexes 1 and 2.
·  Fire safety activities
         The area of the building site is classified as fire hazard category "F5B". In prominent places on the construction site boards with the following information should be places:
         1: emergency phone number - 112;
         2: the address and telephone of the local medical service;
         3: the address and telephone of the local rescue service;
The necessary fire- fighting equipment and appliances according to Article 2 of Ordinance No. I3-1971 should be provided. On the construction site the following should be ensured:
· one powder extinguisher 6 kg. ABC;
· one water fire extinguisher- 9 liters.
For the builders’ wagons one dust fire extinguisher 6kg should be provided per wagon. An order should be issued to determine the places and the cases in which fireworks can be carried out. The fireworks shall be carried out in accordance with the requirements of Ordinance № 8121z-647 of 2014.
Firefighting appliances are allocated to persons designated by the site's BP coordinator. It is forbidden to use fire-fighting equipment for other non-fire extinguishing purposes.
Free access to fire- fighting equipment should be always provided. Do not leave uncovered heaters. After the end of the day the electrical appliances and installations are switched off from the switchboard, without the duty lighting. The combustible building materials are collected in a special container and are periodically exported outside the construction site. Employers and staff members, who manage the fire- fighting process, designate the fire-hazardous places. The locations for fire-fighting equipment on the construction site shall be marked with signs of Annex 1. For preventing and eliminating fires and accidents and for the rapid evacuation of workers on the work area, it is necessary:
- Instructive and prohibitive signs and boards shall be affixed to prominent and accessible places in the work areas.
- Provide a fire dashboard.
- All workers shall undergo fire-fighting instruction with fire-fighting appliances and equipment.
- Do not allow smoking and fire on open fire regardless of climatic conditions in places other than those specified by Order.
During the operation, repair and maintenance of electrical installations, appliances and equipment, the following shall not be allowed:
- the use of products that do not meet the requirements of the applicable standards;
- the use of non-standard fuses in electrical panels;
- the storage of raw materials, finished products, transport and other technical means on the inspection shafts of electric cable tunnels and 1 m around electric panels;
- violation of the protective performance of the equipment (IP and explosion protection);
- violation of manufacturers' instructions for installation and operation of electrical equipment and products;
- the work of persons who do not have the necessary qualifications;
- use of temporary electrical installations and switchboards without grounding.
To ensure access to Firefighting Vehicles, it is imperative that the builders comply with the following conditions:
- not to store building materials and to park construction vehicles on the access to the area of ​​the site so as to restrict the access of fire trucks to the building. Do not allow storage in construction machines and near oxygen bottles of Flammable and Flammable Liquids in containers, in quantities and in a manner contrary to the legal requirements.
 Firefighting equipment must comply with European and international standards as follows:
a) portable extinguishers with dust, carbon dioxide and water based - according to BSS EN 3 "Portable fire extinguishers" and BSS ISO 11602 "Fire protection. Carrying and fire-fighting fire extinguishers ";
b) wheeled fire extinguishers with dust and carbon dioxide - according to BSS EN 1866 "Fire extinguishers" and BSS ISO 11602 "Protection against fire. Carrying and fire-fighting fire extinguishers";
c) fire blankets - according to BSS EN 1869 "Fire blankets".
Extinguishing substances contained in portable and wheeled fire- extinguishers shall comply with European and international standards as follow:
a) foaming agents - according to BSS EN 1568 "Extinguishing substances. Foaming agents ";
b) fire extinguishing powder - according to BSS EN 615 "Fire protection. Extinguishing agents. Requirements for powders / no dust for class D / ";
c) carbon dioxide - according to BSS EN 25923 "Protection against fire. Extinguishing agents. Carbon Dioxide ".
13. [bookmark: _Toc388130174] WORK SCHEDULE
The work schedule shall be specified in the Implementation Programme to be prepared by the Contractor and to be approved by the Contracting Authority.
14. LIAISON WITH CONTRACTING AUTHORITY OFFICIALS
The Contractor shall keep in close contact with CA Officials.
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