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TECHNICAL SPECIFICATIONS

Construction/reconstruction of Banja Luka Basic and District Court 
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PART  I
ARCHITECTURE AND CONSTRUCTION
ARCHITECTURE
TECHNICAL DESCRIPTION 

General Information

Basic Court Banja Luka took possession of the building in 1982 after the rehabilitation, adaptation and extension of the former social services building. Court's building complex has a disintegrated geometric shape, of approximate dimensions 33,8m x 13,4m + 19,7m x 10,5m + 12,9m x 42,4m x 6,6m + 6,6m, with variety in number of floors B + GF + 3, B + GF + 2 and GF + 1.

Court facilities were extended, adaptated and rehabilitated several times, and the latest construction intervention has been done on the ground floor and at the entrance areBasica.

In structural sence, the building was done with several different construction systems, with the application of construction-technical regulations and the temporary construction regulations for construction in seismic zones (data according to available documentation).

Entrance to the main building is via a central exterior staircase (west facade) from which you enter the hallway to which the sideway longitudinal corridors and interior staircase are connected  to. This entrance is used for employees of the court and parties to the proceedings.

The entrance to the annex is from the inner courtyard, which is used as a parking space. On the northeast side of the annex (on the ground floor)  an electrical substation is located, managed by a competent power distribution company. Internal communication between the main building and the annex is achieved on the first floor level.

Inside the main building, in the basement, which can be reached via the main staircase, the archive of the Basic Court in Banja Luka and the technical unit of building maintenance are located.

Clerk's office, mail dispatch office, judicial police, the evidence room, a library, a room for mediation, three large courtrooms with the area of approximately 40 m2 and accompanying service areas are on the ground floor.

22 judicial rooms (where the judges and typists are located), server room and a large conference room are on the first floor.

On the second floor there is a Great courtroom for public trials (125 m2), 13 judicial rooms (for judge and the typist), room for the President of the court, and the administrative part of the court. 

There are 17 judicial room on the third floor.

Three judicial rooms (a judge and a typist), 3 clerk rooms, judicial police premises and access control service are located on the ground floor of the annex. 

Admission office, 9 judicial rooms, the clerks rooms  and typing pool are located on the first floor.

Sanitary facilities, that meet the standards, are located on each floor. Water supply of the Court's building complex and drainage are achieved through a city water supply and sewage networks.

Heating of the building complex is of high quality and is done via public heating distribution system. 

Electrical power supply of the facility is satisfactory, and main distribution cabinet is located on the ground floor.

The general organizational and functional deficiencies of the building of the Basic Court of Banja Luka:

Basic Court Banja Luka is the biggest Basic court in Republic of Srpska with a total of 252 employees, and the stated need for 11 new employees.

For the standard functioning of the court, among other things, deficiencies in the required number of courtrooms (ten are required, but the court has four courtrooms), the deficiency of detention facilities for detained persons, little or no physical protection of the facility (courtroom on the ground floor) and the areas within the building, the deficiency of necessary judicial rooms (joint work of judges and typists), inadequate organization of space for typing services, limited capacity of the area for an archive with all the necessary technological requirements for standard work, lack of fire detection system, the lack of control of movement within the building, the lack of quality space for storing of confiscated objects (with the necessary electronic, physical and fire  protection), an extremely poor state of the facade metalwork expressed through large losses of heating energy, extremely poor condition of the roof cover ( premises on the third floor are threatened), lack of vertical communication between the archive in the basement and the clerk's office, etc. are noted.

Since a demolition of the existing building of the Basic Court of Banja Luka and a construction of a new residential-commercial building is planned by the planning document Regulatory Plan "Centre-Alley,", by the planning document "Assessment of judicial institutions in Republic of Srpska proposed for infrastructure interventions under IPA 2012/2013", the plan is to construct only the southern wing of residential-commercial building, i.e. this new building is to be done as a "First phase" (as an alternative to extending of the fourth floor of the old building), and only the most essential interventions are to be made on the old court building,  to ensure the normal functioning of the court.

LOCATION


The location is situated in the city area Centar, on cp no 1658/1, 1658/3, 1660 and 1661, CM of Banja Luka 6 (new survey), and covers an area of 4987m2. Stated location is developed.

Access to the location mentioned is from the Alley Saint Sava and from the street Bishop Platon. Business, public, administrative and religious buildings, whose number of floors ranges from GF to GF + 4 + indrawn floor are placed in the immediate surroundings.

The parcel is fenced along the street Bishop Platon and Alley Saint Sava. 

The terrain is flat.

ORGANISATIONAL LAYOUT OF THE PARCEL


The building retains its original purpose - public administrative building. The reconstruction of part of the main building and its annex building of the Basic Court, the demolition of the south annex, construction of a new building (first phase of construction) is being performed. Three entrances to the building complex of the Basic Court are formed by the design: entrance for parties (within the new, constructed facility on the south side from the direction of Alley Saint Sava), entrance for employees (existing entrance at the west fasade of the main existing building from the direction of Bishop Platon) and entrance for detained persons, i.e. side entrance, which is located on the north side of the building complex.

ORGANIZATIONAL PLAN OF THE FACILITY


The court building complex consists of the existing main building with number of floors B + GF + 3, annex with number of floors GF + 1 and a new building with number of floors B + GF + 4, all oriented towards the Alley of Saint Sava and they form the atrium space. The link between the old and new part of the building through all the floors is achieved through existing  corridors i.e. their ending points which are located on the southern facades of existing buildings as well as by the implementation of electrical passenger elevators,  new stairways and horizontal communications at the contact points between the existing buildings and the planned building of the Basic Court.

REHABILITATION AND ADAPTATION WORKS

Scope of work for the rehabilitation and adaptation of the existing facility, included 

in technical documentation, is determined by function of the volume of construction 

works on the new courthouse, due to the limited value of total donor funds, intended for 

rehabilitation and adaptation of existing building and construction of Phase I of the new 

facility.
Necessary works:

Roof rehabilitation works

After a completed examination of the roof, that is, roof layers, drains and downpipes, a suggestion for its rehabilitation was made. In addition, the thermal insulation of the roof, i.e. of the facility was planned by the design.

The main project envisages rehabilitation of flat roofs of existing buildings of the courthouse, which implies the dismantling of all layers of the roof to the ceiling of reinforced concrete structures (ie to Western concrete) and set up new layers of flat inverse walkable roof

(voice and hiodroizolacionih layers, as well as the final layer in the form of roof waterproofing membrane).

On the part of the existing building or the roof, which is estimated to be unsuitable, designed a new pitched roof, a slight at an angle of  6 °, with sheet metal roofing.

Works on making of vertical communication "archive-clerk's office"

In order to enable functional communications in the transmission of the files from the clerk's office to the archives, a construction of a new light-load elevator for documents (through all the floors of the new building) and auxiliary staircase (connection registry-archive) were planned by the design.

Works in the archive area in the basement

In the basement of the existing main building,  the archive premises are located. 

The newly designed solution in the existing building facilities are provided for the judicial police with four detention unit at the site of the old kitchen (which was relocated to the fourth floor of the planned structure of the Basic Court) and auxiliary facilities (washrooms, handyman, facilities intended to support complex objects Municipal Court). Access to places of detention to be a separate entrance through inner courtyard.

Further more, treatment of the area is not acceptable by the standards for this region.

High quality ventilation system has been elaborated by this design, in accordance with fire protection standards for ventilation systems. The archive premises will be equipped with fire protection doors, electrical installations, i.e. lights, switches and sockets and fire alarm systems.

Application of the PVC floor covering with a high level of abrasion resistance is planned by the design.

The entrance to the archive will be equiped with an electric lock, with the encoding system for opening.

Within the ground floor of the main building in the area where the registry, mail dispatch office and reception hall are at the present moment (all stated facilities are relocated to the new building),  the judicial rooms, a doorkeeper's room with the judicial police, procurement clerk with storehouse, counting room, treasury, receiver's office and mediation room will be formed. In all of the newly created offices,  the old flooring will be replaced with new one (laminate).

The ground floor of the annex is fully designed as the storehouse of the registry that has a direct connection with the registry.The existing offices, that is, walls and  existing floors will be removed in accordance with design documentation and a new, granite tile flooring, resistant to abrasion, will be set. Also, two facade fields of the annex, oriented toward the atrium, will be removed in order to connect the existing annex with a new single-storey building (with planned registry office area).
First floor

On the first floor, reorganisation of the office area in the right wing of the main building will be done by new rearrangement in such a way that instead of four minor judicial offices, three large offices will be formed, and the conference room will be relocated to the new building and in its place the courtroom for the President of the department will be placed. Replacement of the floor coverings (laminate) in the mentioned offices is planned, where rehabilitation and adaptation are being performed.

An office in the annex section is being rearranged so that the two smaller offices are formed, and window parapet is demolished in order to create a fire exit and new sanitary facilities.

Second flor

On the second floor, a door of the office, located by the staircase, is being relocated to the wall oriented toward the hallway in order to form a staircase of the fire protection sector planned on all floors. 

Special significance is given to the rehabilitation of the large courtroom, i.e.replacing of the existing parquet flooring with a new one and new finishing of walls and ceilings.

Third floor

On the third floor, a door of the office, located by the staircase, is being relocated to the wall oriented toward the hallway in order to form a staircase of the fire protection sector planned on all floors.

In the right wing of the main building, two partition walls are being removed so that the two small courtrooms will be formed out of four offices.

In these new courtrooms, the existing floor is being replaced and new parquet flooring is installed as well as the other installations defined by terms of reference.

Adaptation and rehabilitation of existing facilities of the main building and the annex includes plastering and painting of walls and ceilings.

On all floors of the right wing of the main building all doors leading to the fire escape staircase are being removed, as well as the window with parapet in order to form a corridor that connects existing and new court building.

Replacement of joinery

The manner of entrance controll into certain rooms was defined by the design, in consultation with the Court, and electronic locks with encoding system for opening were provided for the doors of those premises.

Installation of light signs "Trial in progress" in doors of the three newly established courtroom and the Large courtroom in the existing building is planned.

The design also defines the technical characteristics of the server room door, which must meet fire prevention standards and have a secured access control. 

Replacement of flooring

In the courtroom of the existing building is planned replacement of the existing parquet new, with all the necessary preliminary and final varnishing parquet.

WORKS ON CONSTRUCTION OF THE FIRST PHASE OF THE NEW BUILDING
The first phase refers to the construction of the Southern wing of the building, with dimensions 38.8m + 20,3m x 13,3m x 11,1m, with the number of floors B + GF + 4 and B + GF.

Foundations

The construction designer made a study of the excavation of the foundation pit for the new building, keeping in mind the ensuring of the safety of existing facilities: the old building of the Basic Court and the adjacent residential and commercial building. 

This study contains the guidelines for the excavation works and for the planning of related works on the construction of the foundations and the basement.

Basement

In the basement area, technological facilities for the building management and premises of the central archive are planned. 

On the basement floor of the new building, new archive premises, a room for the storing of evidences, the office for the Archivist, toilette with technical facilities (for the generator and UPS) were planned by the design documentation. Along the southern facade of the old main building, as part of the new facility, a core with a staircase and elevators is being formed.

Technological facilities are standardly designed, using materials that are modern and fast to install.

The archive premises are equipped in the latest fashion, by selecting of materials with high technical characteristics. The floors will be covered with PVC wear-resistant floors, the walls will be painted  with washable paints. The archive premises will be protected from the fire effects  with fire alarm system with fire detectors and fire safety doors. Entrances and exits from the the archive area will be controlled.

Ground floor

On the ground floor of the new building  the following facilities are located: wind protected entrance space, entry control, juidical police room, entrance hall, information desk, reception lobby, registry, admission and dispatch of mail, sanitary facilities for parties, a core with elevators and stairs through which the new building is connected to the main  building of the court, the courtroom with council room.

The main entrance to the building is designed on the south side of the building and consists of the entrance hall and the wind protected entrance space, from which can be accessed to the central hall, where the scanner and X-ray machines for metal detection are located, that is, for the control of visitors.
Connection to the old building, annex and vertical communication of the new building is enabled from the central hall.

The central hall contains the premises of the judicial police (for visual control of the entrance; where central points of video surveillance systems, fire alarm and access control are located). The switchboard is located near this premises. 

Sanitary facilities are planned in the area of the central hall.

Access from the central hall to the new courtrooms will be controlled.

In the part of the registry there is  an elevator for documents that  connects the registry office to all floors of the new building.

First floor


On the first floor,  the following facilities are located: office of the President of the Executive Department, 5 offices for clerks, 10 offices of associates, 12 offices of executive judges, 2 "sokop" offices, 4 offices of noncontentious judges, office of the President of the noncontentious department, 4 small courtrooms, kitchenette , conference room, library, sanitary facilities, a room for the cleaning lady, a break room for employees , small storage, and horizontal and vertical communications.

Second floor


On the second floor of the Basic Court the following facilities are located: office of the President of the Court, office of  the Secretary, office of the Technical Secretary, office of the Court Administrator, office of the President of litigation department, 19 judicial offices, two courtrooms, IKT facilities,  break room, a  council room, sanitary facilities, kitchenette and horizontal and vertical communications.

Third floor

On the third floor the following facilities are located: two small courtrooms, office of the President of Misdemeanor Department, nine litigation judges, office of  the President  of the Criminal Department, ten offices of criminal judges, kitchenette, two offices IPS, sanitary facilities and communications.
Fourth floor

On the fourth floor the following facilities are located : the six judicial offices, canteen, kitchen, sanitary facility and communications.
MATERIALS

Facade and facade metalwork 

Building design is in accordance with its functions. The main facade of the new building is divided in the vertical direction by openings in the form of curtain walls. Solid part of the facade consists of compact panels, as a finish, mounted on a steel substructure with insulating layer of thickness 15cm and a venting space . Steel substructure is attached to the concrete panels of the new building. The very concept of the facade design was aimed at achieving  the monumentality of the building by the form of "pillars of justice" in accordance with the function and reputation of the facility.
FINISHING OF THE INTERIOR WALLS, FLOORS AND CEILINGS

Exterior and interior walls
The interior walls of the existing building are mainly retained. In the existing building, in the part where the registry is currently located, rearrangement of the space with partition walls made of plasterboard with acoustic insulation of thickness 12,5cm is planned.  In the planned detention units, the new anti-theft walls are planned by the main design.
The interior walls of the new building are partition walls with single substructure, a soundproofing layer and double covering. The exterior walls of the new building are reinforced concrete panels. On the south and part of the east and west facade  compact panels (white - with a particular texture) with the substructure are planned as a final treatment of the facade placed on Basic steel substructure (which is anchored  into reinforced concrete  panels) with venting space  and thermal insulation layer (rock wool d = 15cm). The remaining part of the exterior walls (north and eastern part of the facade) of the new object are coated with the thermal insulating facade with final fasade layer of white paint.
Walls
Outdoor ab walls on the inside are smoothened with a previous grinding, and the walls of hollow brick block to the inside of the plastered walls and painting.
Partition walls it is necessary to plastered and then painting.
The all new courtrooms walls are clad with wood cladding.In areas that are burdened with high flow rate of clients, the setting up of protective elements in the corners is planned.
Ceilings

Setting up of suspended ceilings in the form of raster substructure that bears panels measuring 60x60cm is planned.
Floors

The floors in the offices and courtrooms are covered with parquet flooring with angular masks, and in the halls, corridors, kitchen and sanitary facilities with granite and ceramic tiles. For floors in archive rooms PVC floor coverings are planned, made of non-combustible, self-extinguishing materials with a high level of abrasion resistance.
Internal joinery

The rehabilitation or replacement of existing interior joinery is planned by the main design, depending on the level of damage.

Within the structure of doors on all four courtrooms  light signs " trial in progress" are installed.
The door to the tehnical room and archive rooms meet fire standards and standard of the controlled entering.
Electronic lock with encoding system for opening and sound isolated door leaf (padded on the inside) are planned for the doors of the Court President room and the Meeting room.
Roof

Pitched, complex, impassable roof is planned on the new building. The roof covering of the new building is profiled sheet metal, with low slope angle. 

Drainage of the water from the roof is done through the gutters and gutter verticals Φ125mm. 

The roof over the ground floor of the new annex building is trovodan, hair,

pitch of the roof at an angle of 6 °. With a pitched roof is designed glass roof on both sides of the corridors of the annex.
Installations


Installation of the water supply system, sewage, electrical system, TT , lightning protection system and central heating system are planned in the building.
GENERAL TERMS OF WORK EXECUTION

TECHNICAL TERMS

· All works must be conducted according to technical documentation and the quality insurance and control program, with a commitment to acceptance of the general terms of every group of works. 

· The work contractor is obligated to inspect the terms, which were given by competent services and public companies within the process of issuing of the Building Approval, then to conduct the work execution in accordance with them. 

· All activities, listed by descriptions of bills of quantities of items and technical documentation, the contractor is obligated to perform with expertise associates qualified for specific kinds of works they do.

· Before delivery, the contractor is obligated to inspect the building site and determine the possibility of access, transport, the way of securing the site from the unauthorized persons, the way of setting the scaffolds and other, and to arrange the way of providing the site with electricity and water during the building.

· The contractor is obligated to write a building log and, before the works start, inform the competent town inspection committee, then hand a writing notice to the investor.


· The contractor is obligated to remove all eventual damage resulted during the works and maintain the site clean and to take all of the dump and impurity to the planned depot daily.

· The contractor is obligated to gather all material necessary for the execution of the planned works within deadline. In case there is no certain material on the market, the contractor is obligated to consult the designer for the purchase of the material, which, by the price and quality, represents suitable replacement for the execution of the planned works.


· If description of any item creates doubt regarding the way of the execution or the price calculation, designer and the supervising engineer should be informed within deadline. All eventual uncertainties the contractor should resolve with the designer before the offer is issued. 

· Before the works start, the quality of building material should be inspected by the designer or the supervising engineer and perform the works according to technical documentation.

· Before the works start, it is obligatory to perform the control measuring on the site. Eventual changes in details or applied material the executor must arrange with the designer or the supervising engineer.

· The forbidden use of material – basic or auxiliary, not predicted by technical documentation, unless the changes are determined by an agreement between the contractor and the designer or the supervising engineer.

· If the contractor performs the works in the inappropriate way or with the use of the inappropriate materials, he has a duty, on his own cost, of performing the same works with the materials of required quality and in the appropriate manner, previously removing the inappropriately executed positions. 

· If, before the work execution, the contractor founds that there has been a change of conditions for the work execution, he is obligated to warn the supervising engineer on that matter, to solve it in agreement and to establish the way of the work execution in a writing log.

· During the work execution, the contractor must protect all the elements built – parts of construction and previously performed works in an appropriate manner, according to the Regulations of Protection at Work, to prevent the damaging of the executed positions on the building. The contractor sums up the protection expenses into a unitary price.


· If previously preformed works (for which the contractor or his co-worker are responsible) should get damaged, the contractor is obligated to get them to previous state or order the same works at the other contractor, on his own cost. The repair should be performed within Basic determined deadline or as arranged.

· All built material must correspond the conditions and details of technical documentation, valid standards and norms of construction building, that is, technical terms of construction and crafts work executions, and if it is specifically required by the project, other regulations too. The contractor is obligated to prove the quality of the built materials and the expertise of the workers by the corresponding certificates and authorities, issued by the authorized institutions.

· At the end of the works, and during the works, if necessary for the harmonization with other contractors, the contractor is obligated to clear the working space and the previously executed positions, which got dirty by his work, or the same works arrange with other contractors, on his own cost, including the dumping of the disposal material, machines and building site equipment.

· The contractor is obligated to remove all protection and auxiliary constructions within deadline predicted for the work execution, on his own cost. 






THE WORK DYNAMICS




· The contractor is, with an offer, obligated to enclose the plan of the work execution dynamics, and if the investor should ask for a shortening of the proposed deadline, he should define the structure of the increased engagement of the capacity with which it will be possible to come to the proposed deadline. Engaging of the planned capacities is submitted to constant control of the supervising organ.

· At the work dynamics planning, the contractor should take care of providing the work conditions in the unfavourable weather conditions or at low or high temperatures. 

· The contractor is obligated to secure the normal flow of work execution, according to the deadline determined by the contract and, on time, provide transport of materials, tools, machines, expert workers, during the works, that is, until the building reaches its full functionality. 

· At the offer tendering, the contractor must deliver the operative building plan, site organization scheme, list of machines and necessary tools and list of co-workers and expert workers, that will be present on the building site.

CERTIFICATES AND GUARANTEES
· Valid standards and norms are in charge of all built material, the notices and terms listed in technical and contract documentation.

· Electro-energetic, water supply, sewerage and other installations should be tested at the end  of the works, perform the pressure and heating tests, gather certificates according the project regulations, laws and regulations in charge, and installations should be set and prepared for use. 

· It is necessary to hand the schemes of the installations, handling manuals and certified guarantees for all the equipment built in the building to the investor. All test and certificates are gathered on the cost of the contractor.

· The contractor is obligated to guarantee for all the works performed, built materials and equipment. The warranty period is set by the building contract. At the end of the warranty period for the building and craft works and if the equipment of a longer warranty period is built in the building, the investor will provide the warranty rights, directly from the manufacturer, according to the guarantee lists delivered to the investor by the contractor.






TECHNICAL PROTECTION

· The contractor is obligated to obey the regulations of technical protection. 

· The elements of technical protection must be calculated within the price of the building works and perform on the cost of the contractor.


· During the work execution, every required measure of protection at work and fire protection must be applied.

· If the supervising engineer spots the irregularities of the contractor or that he does not obey these rules completely, he can forbid the work execution, while he does not organize the works according to the regulations of technical protection.

BUILDING SITE ORGANIZATION AND INSTALLATION CONNECTION

The organizing scheme of the building site, with the transport and energetic connection plan, the contractor delivers to the investor for inspection and approval. The contractor is obligated to ensure, on his own cost, the drive and electric energy and the water necessary for the building site by the contract with communal organizations.


General conditions for the work execution represent a constituent of the building contract.



 CALCULATION OF AREA

The calculation of the surface is performed according to the Rules for calculating areas and volumes of objects ("RS Official Gazette" no. 95/13).
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CONSTRUCTION
TECHNICAL DESCRIPTION

INTRODUCTION

Residential-commercial building, processed in the technical documentation, represents separate and unique constructive unity. An archive, pantry and auxiliary facilities have been planned within the basement of the building, business contents related to the court functioning and the register on the ground floor, court rooms on the floor above the ground floor and on the other floors office spaces. The exception is the concrete slab above the third floor, where, at the space of the last floor, the restaurant for the employees is placed. In accordance with this purpose, useful payloads on the ceilings have been placed. The building is B+G+4 of storey, the main building is a rectangle, dimensions of 39mx12,5m with a lateral annex of B+G storey, dimensions of 20,5mx11,5m. The highest point above ground level is 20,08cm. 

THE CONCEPTION OF THE CONSTRUCTION OF THE BUILDING

The building is conceived as a ferroconcrete construction with FC canvases in both directions by which the vertical and horizontal loads are transferred to the ground construction. Inner floor construction is conceived as FC panel, thickness of 20 cm for every floor of the building, with joist dimensions that vary by each floor, to adjust the building by height to the existing court building, with which it will be functionally merged after the construction (constructively, the buildings are dilated). The panels are mostly supported by FC canvases in a shorter direction, directly or over the joists, of dimensions by which the shear stress issue is solved in the panel supporting zone and the frames in a shorter direction are being formed. 
Dimensioning of the inner floor construction was conducted according to the limit state criteria, except in the case of the panel above the largest interspace, where adopted reinforcement covers possible cracks and deflections which corresponds the usability criteria. Deflections of the panels for other smaller rasters are not separately proved, providing the ratio of the interspace and panel thickness. The reinforcement in the panels is set, in the upper zone, through the entire ceiling to provide more seismic resistance.
The disposition of vertical elements is conditioned by the necessity for security of the free space for the functioning of the court, so in the direction of width, a line of frames was formed, while in the direction of length, the reception of seismic influences is entirely assigned to FC canvases. The choice of the façade solution have conditioned the necessity to form the line of canvases alongside the façade to anchor the subconstruction of the façade, which simultaneously provide the reception of seismic influences, with no frames in the direction of length.
The vertical element guidance was conducted with no sudden changes in stiffness, so the constructive system can be classified as a regular in a vertical sense. In the base of the building, the canvas stiffeners are arranged so that, in a horizontal sense also, the building is regular with little exception of the mass centre and stiffness. The consequence of such order of the elements is an appearance of the oscillation translator mods within the first two days after the conducted modal analysis.   
Providing the regularity of the construction, the seismic analysis was conducted by the method of equivalent static and the vertical elements and the system joists are tested for an earthquake influence in the direction that correspond the first three oscillation mods. On the basis of seismic analysis, the reinforcement was adopted in vertical elements (FC canvases). The FC walls are 20cm and 25cm thick.
Calculated elastic movements of the construction are in the limits of allowed H/600 of total 13mm maximum for unreduced stiffness of the vertical elements (elastic response).
The basis construction was designed as a FC elastic contra-panel 65 cm of thickness and 120cm below the most resisted vertical elements – the pillars of 60x80cm. A part of the basis panel, right to the building of the existing court is 50cm thick to avoid the lowering below the high point of the basis of the existing court. This kind of basis solution provides uninterrupted guidance of the isolation below the whole building.
Part of the building, B+G of storey, was formed of FC frames in both directions with additional canvases in the direction of length. The panel above the basement and the ground floor panel (base floor at the part of the building) are 20cm thick, and the panel above the ground floor 16cm thick. The resistance is transferred from pillars to single basis and basis lanes.
According to the project assignment, with the main project of the building, we have attached the digging elaborate, by which the basic actions for the security of the basis pit are defined. According to the field conditions, the dynamics of the works and the equipment of the work executor, it is possible to modify the projected solutions of the security of the digging pit, with the consent of the construction designer.
By the Geomechanical Elaborate for the named location for the existing court building, “The report on geomechanical characteristics of the ground and the conditions of the foundation of the building of Municipal Court, the Magistrate Court and Public Prosecution, Banja Luka” (“Izvještaj o geomehaničkim karakteristikama tla i uslovima fundiranja objekta Opštinski sud, Sud za prekršaje i Javno tužilaštvo, Banja Luka”), provided by the Material Examination Institute, Banja Luka, in August 1980, the ground layers and their geomechanical characteristics were determined, according to which, the load capacity of the ground, for the conditions of grounding on the contra-panel, were calculated. The ground resistance gained through the analysis of the new model is significantly less than the load capacity of the ground, calculated this way.
The quality of the concrete for the larger part of the construction elements is MB30 with no special demands regarding the water-resistance and resistance to frost. Part of the concrete elements is predicted in MB40, which is particularly marked in the graphic attachments.

PART II 
ELECTRICAL INSTALLATIONS 

A.
HIGH VOLTAGE

1. TECHNICAL DESCRIPTION
1. 1.  TECHNICAL DESCRIPTION OF THE FIRST PHASE OF THE NEW BUILDING
1.1.1. CONNECTION, DISTRIBUTION LINES AND MEASUREMENT

Electrical power supply of the office building will be carried out from the existing transformer station MBTS "Social" 10 (20) / 0,4 kV; 1000kVA, as it is specified by the urban and technical conditions.

Drawing-in of the power cables into the building was planned through the HDPE pipes Ø 160 mm, from where they would run to the main distribution cabinet on the ground floor, over perforated cable trays  attached to the ceiling of the basement floor.

The main distribution cabinet was made in the form of niche, with brick walls and plaster finished.

The main distribution cabinet has to be made of steel sheet methal of thickness 1.5 mm.

Anticorrosion protection of steel parts of the cabinet is made with two layers of anti-corrosive coatings and two coats of lacquer for metal. 
(It is possible to use cabinets made of strong polycarbonate, non-flammable, with electrical insulating properties, where  the connection between the casing and the protective conductor is not required).
The depth of the main distribution cabinet (MDC) is 200 mm, provided that the distance between the equipment carrying board (panel) and the inner side of the cabinet door must be at least 160 mm.
The main distribution cabinet door is closed and locked with standard type lock, with main key system and it must be leveled with the wall surface.
The distance from the stand point to the bottom of the main distribution cabinet should be 30 cm.
At the  door of the main distribution cabinet, clearly displayed, the following markings must be set:

1. on the outside: the broken red arrow and, if necessary, with the inscription "Warning, danger to life";

2. on the inner side: power supply system, TN-CS system

The MDC consists of the network, generator and UPS parts: MDC (N), MDC (G), and MDC (UPS).
In the MDC, the installation of the following is planned: three-phase multifunctional integrated electrical meter for measuring of active and reactive energy (1-5 A) and the maximum power with appropriate electrical power measuring transformers, the main power switch of the network, the main power switch for the generator part of the power supply , the main switch of the  UPS part of the power supply and the required number of the isolating switch fuses with the appropriate high efficiency fuses from which the distribution to the storey cabinets will be carried out.
As protection from contact over-voltage in the system 400 / 230V, 50Hz,  TN-CS system is to be applied.
Distribution of electric energy within the building is shown in drawing no. 1 "Schematic diagram of the power supply distribution, the first phase of the new building."

For the power supply lines from the MDC to other distribution cabinets, cables are provided, with proper cross section of type PP00 for the distribution cabinets of above-ground floors and N2XH for the distribution cabinet of the underground floor.
The main vertical distribution line is planned in a specially designed installation channel along the elevator shaft, through which the cables running from the MDC to the distribution cabinets on other floors, will be installed.

Distribution cabinets on the floors will consist of three parts: the busbars powered by the power supply network, the busbars powered by the generator and busbars powered by the UPS.

Distribution between the storey's distribution cabinets and consumers, where possible, will be done by placing the cables on perforated cable trays i.e. in protective tubes in the floor or on the wall under the plaster layer.

Technical solution of the distribution and the interior solution of the building necessarily need to provide unobstructed access to electrical installations, for all subsequent interventions..

1.1.2. ELECTRICAL INSTALLATIONS FOR THE DIESEL GENERATOR AND UPS DEVICE
For the office building, a backup power supply  is planned, using diesel-electric generator (DEG) with a power of 100 kVA and UPS device with power of 40 kVA, which will be installed in the basement in special premises.

The planned diesel - electric generator is an open type, with the automatic start-up, digital control of all generator parameters and the fuel tank for a minimum of 10-15 hours of operation, at a nominal workload of approximately 65%.

In the technical room in the basement , the installation of the cabinet for automatic start-up of diesel-electric generator (DEG) is planned,  which means that it is necessary to install the sufficient number of signal cables from the DEG to  the control panel on the generator, according to the specifications of the equipment supplier.

The option of manuall switching between network and generator for the diesel - electric generator device is planned, so in the case of overhaul, priority consumers would not be left without the electric power.

From the generator part of the main distribution cabinet, the following priority consumers are supplied:

3. sockets and consumers supplied from the UPS in the building (computer network, surveillance system , anti theft protection of access control);

4. part of the general lighting in the building (security lighting);

5. Anti-panic lighting;

6. ventilators in the stairwell;

7. elevator  facilities.

By  the emergency switch-off pushbutton or a signal from the fire alarm control panel, the network power supply  for the entire building is switched off. Signalization of the switch-off of the main power supply is forwarded to the office of judicial police where the manual shutdown of the generator power supply is done.

The manual switch-off of the generator  power supply is done through  the  input of the emergency switch off on the control panel of the DEG.

1.1.3. INSTALLATION OF SOCKET OUTLETS AND CONNECTIONS FOR APPLIANCES  OF VOLTAGE LEVEL 230 V / 400 VAC
Installation in the facilities is carried out with cables PP-Y and Y-PP00 (storeys above ground) or N2XH (basement ), which will be installed:

· in perforated mesh cable trays, 

· in flexible PVC tubes in the reinforced concrete walls and in prefabricated partition walls, 

· on clips (3 pieces / m) above the suspended ceiling and in the basement.

· on clips (3kom/m) in the basement.

· underfloor distribution - floor boxes in the offices

· in parapet trunkings  

Installation is carried out with cables of the following type:

8. PP-Y and  PP00 3 x 1,5, 3x2,5 mm2  and 5 x 2,5 mm2, 5x4mm (storeys above ground)

9. N2XH  3 x 1,5, 3x2,5 mm2  and 5 x 2,5 mm2, 5x4mm2 (underground storeys)

All installations are placed in the suspended ceiling on the canal distribution, under the plaster on the wall, with underfloor distribution and parapet distribution, depending on the room and storey, as it is specified in the graphic part of the design.

Sockets are installed at a height of 0.4 m to 1.2 m above the finished floor, and outlets of special purpose according to the height of equipment.

Work positions
For each working position  four (4) sockets (two fed from the main power supply network and two powered from the UPS), are provided, which will be placed in underfloor boxes or in parapet trunking.

Service socket outlets and special purpose socket outlets
Necessary number of network service socket outlets (offices, halls, corridors) and special purpose socket outlets fed from generators or UPS is planned in the whole building.

Sockets that are powered from the UPS must be of specific color (red), and sockets fed from generator busbars of distribution cabinets are green.

In the garage area and treasury chambers cables with copper conductors and insulation and shroud made of PVC materials that do not spread fire and have low emission of harmful gases in case of fire, are used.

Installation of air conditioning and ventilation systems

Power supply for the ceiling fan-coil units and other directly fed consumers  (the sliding door)  from the box fixed connection in the ceiling is planned by the design.

Lines for power supply of the communication cabinets on upper floors, of directly supplied consumers such as  anti intrusion switchboard, fire alarm switchboard, sliding door, etc.. are ended in the boxes for the fixed connections.

All installation cables are protected against short circuit current and overload current with appropriate installation automatic circuit breakers provided in the corresponding distribution cabinets.

1.1.4. LIGHTING INSTALLATION

Lighting of the facility is mainly solved by using luminaires with fluorescent light sources.

Luminaries are selected according to the space function, the safety level and the required light intensity.

Calculation of the required level of illumination is in the part of the design 5.6. PHOTOMETRIC CALCULATIONS.

General, safety and anti-panic lighting is planned in all areas.

General lighting is powered from the generator and network parts of the power supply system.

Part of the lighting (safety lighting) is planned to be powered from diesel generator, which automatically turns on after a network power supply outage.

Approximately 40% of the luminaries on above-ground floors and 50% in the basement are supplied from the generator part of the installation.
In addition to general and safety lighting in the facility, the installation of the anti-panic lighting is planned. 

Anti-panic lighting will be installed on all communications and exits. Anti panic luminaries have their own power source (Ni-Cd battery) and have the independent power supply of 1h. Lighting intensity will be adjusted to the space function and lighting will have a duration period from the outage of the network voltage  to the  full power of the diesel generator.

Lighting is installed with the following cable types:

10. PP-Y and PP00-Y  2,3, 4 and 5x1,5mm2(2,5mm2) on storeys above ground
11. N2XH2,3, 4 and 5x1,5mm2(2,5mm2) on the underground storey

The cables are placed partly on the cable trays, partly on the clips in the suspended ceiling and in the protective installation tubes in the walls.
Branching of the cables is done in the distribution boxes and splicing of cables outside distribution boxes is not allowed.
1.1.5. EQUIPOTENTIAL BONDING
As a system of protection against indirect contact voltage of parts under voltage, a TN-CS system of protection  is  planned. 

In accordance with JUS (JUSN.B2.741 and JUSN.B2.754), the main and additional equipotential bonding in the building is planned.
From the transformer station to the MDC  a cable with 4 cores of the corresponding  cross section is installed, up to  the cable connection box and the main distribution cabinet (MDC).

Under the MDC, the formation of the main busbar for equipotential bonding is planned, made of  Cu 30x5 mm2, of  500 mm length,  in the cabinet with the lid in the wall surface.  All metal masses of the basement installations, entering the building, should be connected to this rail, with the cable P / F 25mm2.

Connection of the zero and the safety busbar will be done in MDC and it’s further appearance in the installation is not allowed.

In all power supply and installation cables a special core (yellow-green) is kept to which metal masses of appliances that do not belong to the circuit are connected, as well as neutral pins on "Shuko" plug sockets.

On the distribution boards all these cores are connected to the special busbar (safety busbar) and in the cable connection box, this busbar is connected with zero busbar and earthed. In sanitary facilities and kitchen installation of the equipotential bonding is planned.

All metal masses in the sanitary facilities (taps, cisterns, drains, etc) are connected by line P / F 4 mm², through the PS-49 box. Boxes are connected by the safety busbar in the corresponding distribution cabinet  with cable P / F 6mm2.

All used and installed equipment must be new, first-class quality and match the type of channel that is being installed.

Ventilation canals are connected with a cable P / F 6mm2 with PE busbar of the nearest distribution cabinet; in greater lengths of the ventilation canal connecting in at least two places is to be done.

Bridging of cable trays on splicing spots, bridging of valves and flanges on the pipelines of gas, water and heating installations is to be done; water meter, connecting spots of ventilation ducts are to be made with P / F conductor 6mm2 or flexible cable of the same cross section.

After completion of equipotential bonding it is necessary to determine the effectiveness of the applied measures by measuring. By measuring the impedance between simultaneously accessible exposed conductive parts and foreign conductive parts, a following condition must be met:
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U1 – allowed contact voltage (50 V)

Ia  –reactive current of the safety device
1.1.6. ELECTRICAL INSTALLATIONS OF THE ELEVATOR
Power supply of elevators is planned from the generator part of MDC with cable type PP00 of the corresponding cross section.
Permanently installed electric lighting is planned, a lamp placed at max. 0.5 m from the ceiling and the bottom of the shaft, and other lamps - at distances of up to 7 m.
Lighting installation of the elevator shaft is planned with cables, type PP Y, 2, 3, and 4 x 1.5 mm2.
One alternating light switch is placed  in the elevator shaft, and one on the distribution panel of the elevator.

Installation of single-phase Schuko socket in the elevator shaft is done with the cable type PP-Y 3 x 2.5 mm2.
All installations in the shaft elevator are to be placed in plastic raceways.

1.1.7. LIGHTNING PROTECTION SYSTEM INSTALLATION

Lightning rod must be designed so that it can conduct the atmospheric discharge into the ground without harmful effects.
Installation of lightning protection system, is intended to be carried out on the principle of the Faraday cage.

For the entire building  protection level I is approved, which is confirmed by the calculation, and in distribution cabinets corresponding overvoltage arresters are planned.

Receptor of the lightning protection system  is a round conductor made of stainless steel Rf Ø8mm placed on the roof of the building on the appropriate click-brackets.

The discharge lines are planned to be made of stainless steel wire Rf Ø8mm also,  placed in the columns of the building structure.

A total of 9 downcoming discharge lines with measuring connections are planned, and in addition to this, it is planned to use three vertical gutters as adittional downcoming discharge lines.

Earth electrode of the building is a classic foundation earth electrode and it is made of  Fe / Zn strap, dimensions 25x4mm, placed in a layer of concrete in the foundation of the building.

Strap should be placed "on the edge". From the earth electrode of the building, lines for grounding of the lightning protection system discharge lines and of the metal structures in the facilities, will be formed.

1. 2. TECHNICAL DESCRIPTION OF THE RECONSTRUCTION OF PART OF THE OLD BUILDINGS
1.2.1. CONNECTION, DISTRIBUTION AND MEASUREMENT
Buildings within the Basic Court are connected to the low voltage electricity network over several low-voltage connections from the transformer station "Social" and  there are four billing measurements in total - three direct and one half-indirect measurement. During the construction of the first phase of the new building, the existing low voltage connection of the annex of the main building will be destroyed so within the landscaping design a solution for temporary connection of distribution cabinets is given, in the annex where there are two direct billing counters.

After the construction of the first phase of the new building, these measurements  will integrate with the measuring spot of the new facility and power supply of these cabinets will be resolved by the new main measuring-distribution cabinet.

Existing half-indirect measurement of the old building in the basement is retained as well as direct counter of the heat substations.

1.2.2. SCOPE OF THE RECONSTRUCTION BY  FLOORS
1.2.2.1. BASEMENT FLOOR 

Replacement of all installations in the basement is planned, while retaining the luminaires, specified in the graphical part, which have to be dismantled and disposed before the execution of works, and prior to re-installing they have to be cleaned and all eventually defective fluorescent tubes should be replaced.

The existing main distribution cabinet with half-indirect measuring is retained with the partial reconstruction of the cabinet with automatic circuit breakers of the basement storey in accordance with the new single line diagram. All installations in the basement are to be carried out in OG system except for the lighting installation in detention units where it is necessary to place the installation under the plaster.

1.2.2.2. Ground floor
On the ground floor of the main building, the existing electrical installation should be adapted to the new layout of premises and work positions, and in such manner that most of the luminaires are retained, with displacement of marked  luminaires and adding of new ones, with similar characteristics, where it is needed.

Additional sockets for work positions will be achieved by placing of parapet distribution, in accordance with the graphic attachment and by installing new sockets in a set of 4 pcs. for each working position. All other existing installations, which are not destroyed during the demolition of existing interior walls, are retained.

In the annex area a reconstruction of the entire electrical installation is necessary, while retaining the existing built-in fluorescent - luminaires 4x18 W, which will be rearranged in accordance with the new organization of space. New sockets are to be surface mounted and the connection cables are to be placed from the suspended ceiling to the sockets in PVC raceways over the concrete structure of the building.

The existing distribution cabinet (MDC-I) and the equipment within is to be retained along with overwiring in accordance with the new single line diagram. After the construction of the first phase, the existing direct measuring will be terminated and reduced to a new half-indirect measurement in MDC of the new building.

1.2.2.3. First floor
The necessary interventions on the installed system of the first floor need to be carried out as follows:

In the main part of the old court building, it is necessary to reconstruct the installations in offices that are rearranged. Three offices instead of two were obtained by new organization of space and it is necessary to install new luminaires and adjust the positions and number of sockets to the works positions. Additional sockets for work positions will be connected to the existing distribution boxes by the installation of surface-mounted sockets (in a set of 4 pcs.), in plastic PVC boxes on existing walls or by installation  of modular sets of 4 connectors into the new partition walls.

The existing conference room is reduced, while retaining the most of the electrical installation and retaining all existing luminaires with a new arrangement of the suspended ceiling in accordance with the graphic attachment.

In the annex of the old part of the building, on the first floor, it is necessary, before any intervention, to displace the old and install the new main distribution cabinet (MDC II) with the direct measurement, on the new position given in the graphical attachment. This is a requirement for construction works on the first phase of the new building, along with the construction of the above mentioned temporary low-voltage connector,  elaborated in the part of the landscape design.
In addition to these works, it is necessary to reconstruct the installations in two offices that were created by adding new partition walls, and in part of the building that was completely reconstructed -  sanitary facilities and part of the hallway.

After the construction of the first phase, the existing direct measuring will be terminated and reduced to a new half-indirect measurement in the MDC of the new building.

1.2.2.4 Staircase

It is necessary to adjust the lighting to the closing of the staircase and creation of separate fire zones by adding one luminaire on each floor and moving the existing ones in the hallways, and, where necessary, by the relocation of the switches. 

1.2.3. INSTALLATION OF SOCKET OUTLETS AND CONNECTIONS FOR APPLIANCES  OF VOLTAGE LEVEL 230 V / 400 VAC

The installation is carried out with cables of the type: PP-Y and PP00 3 x 1,5, 3x2,5 mm2, 5 x 2,5 mm2 and 5x4mm2, which will be placed:
· in flexible PVC tubes in the reinforced concrete walls and prefabricated partitions, 

· on clips (3 pieces / m) above the suspended ceiling and in the basement

· on clips (3 pieces / m) in the basement.

· in parapet trunkings  

Sockets are installed at a height of 0.4 m to 1.2 m above the finished floor, and outlets of special purpose according to the height of equipment.

Work positions

For each work position in the reconstructed parts of the building four (4) sockets are planned, which will be placed in the surface mounted  PVC boxes or installed in the new partition walls.

Service socket outlets and special purpose socket outlets

It is specified in the graphical attachment where the installation of new sockets is needed. In the premises on the ground floor of the main building where the new organization of space by placing partition walls is planned, all sockets and luminaires that are not on the walls, planned for demolition, will be retained.

1.2.4. LIGHTING INSTALLATION

In areas that are designated for reconstruction, where possible, luminaries with satisfactory light-technical characteristics were retained, with rearranging in accordance with the new organization of space and purpose, and where it was needed, a replacement with new luminaries was planned.

Luminaries are selected according to the space function, the level of protection and the required light intensity.

Calculation of the required level of illumination is  in the part  of the design 5.6. PHOTOMETRIC CALCULATIONS.

In some premises, under the reconstruction, the installation of the new anti-panic lighting is planned.

Lighting installation is carried out with cables of the type: PP-Y and PP00-Y 2,3, 4 and 5x1.5mm2 (2.5mm2)
The cables are placed partly on the clips in the suspended ceiling and partly in the protective installation tubes in the walls.
Branching of the cables is done in the distribution boxes and the splicing of cables outside distribution boxes is not allowed.
1.2.5. EQUIPOTENTIAL BONDING
As a system of protection against indirect contact voltage of parts under voltage, a TN-CS system of protection  is designed. 

During the reconstruction of electrical installations in the premises where it is planned, it is necessary to pay attention to the installation of equipotential bonding, which means that it is necessary:

Metal masses of appliances that do not belong to the circuit, as well as protective neutral pins on schuko sockets, are to be connected to a special core, (yellow-green) which is placed in all power supply and installation cables.

On distribution boards all these cores are attached to a special busbar (safety busbar).

Installation of the equipotential bonding is planned in the sanitary facilities.

All metal masses in the sanitary facilities (taps, cisterns, drains, etc) are connected by line P / F 4 mm², through the PS-49 box. Boxes are connected over the safety busbar in the corresponding distribution cabinet  with cable P / F 6mm2.

All used and installed equipment must be new, first-class quality and match the type of channel that is being installed.

Ventilation ducts are connected with a cable P / F 6mm2 with PE busbar of the nearest distribution cabinet; in greater lengths of the ventilation duct  connecting in at least two places is to be done.

After completion of equipotential bonding it is necessary to determine the effectiveness of the applied measures by measuring. 
By measuring the impedance between simultaneously accessible exposed conductive parts and foreign conductive parts, a following condition must be met:
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U1 – allowed contact voltage (50 V)

Ia  – reactive current of the safety device
1.2.6. LIGHTNING PROTECTION SYSTEM INSTALLATION

Installation of lightning protection system, on the old court building is performed on the principle of the Faraday cage.

As part of the roof reconstruction, on the part of the existing building a replacement of the existing receiving system is needed and reducing to the existing downcoming conductors and earthing electrode of the object. The manner of this part of work is presented in a graphical attachment no. 35 Lightning protection system- roof layout, rehabilitation of part of the existing building.

Lightning rod must be designed so that it can conduct the atmospheric discharge into the ground without harmful effects.
B.
LOW VOLTAGE

1. TECHNICAL DESCRIPTION
1.1. Fire alarm

1.2. Structural network

1.3. Access control

1.4. Video Surveillance

1.5. Audio-video systems in two large courtrooms

1.6. Audio systems in seven small courtrooms

1.7. Signal / visual communication

2. TECHNICAL REQUIREMENTS
1.1. FIRE ALARM SYSTEM
THE CONCEPT OF THE SYSTEM


To install a fire alarm system the equipment that is planned will meet the needs of fire protection at the facility in accordance with existing standards and regulations, as well as the needs of the facility.

The main part of the fire alarm system will be analog addressable microprocessor controlled central panel with 4 loops expandable to 8 loops, up to 250 addressable elements in the loop, maximum length of loop is 2 km, possibility to connect up to 32 central panels, 240x128 character display, LED indication of 40 zones,  auto-search and auto-check functions, detection of duplicate addresses, memory of 4.000 events, up to 50 addressable sounders per loop, 2 monitored sounder outputs, day-night mode, adjustment of the sensitivity of the detector, USB port for configuration of central panels, dimensions  525 mm x 450 mm x 200 mm, according to the standard EN 54-2,4.

Control Panel will be located on the ground floor, in the room "1.14 OFFICE - JUDICIAL POLICE"

.

Fire detectors are the latest generation of fire detectors. These are optically addressable fire detectors, with compensation for influence of dust, protection against entering of dust and insects, with a port for a parallel indicator, up to 250 detectors in the loop, with elegant design, according to the standard EN 54-7.

For a sound indication of a fire alarm will serve internal addressable alarm sounders and three external alarm sounders. The system supports the ability to alert fire alarm with an audio message by a standard telephone line using a voice dialer.

 It is a modular system which expands by simply adding in a loop addressable modules, so it has the possibility of adding additional executive management module for eg. ventilation, RO for high voltage current, etc., as desired by Investor.


Fireproof doors divide the building into fire sectors, in line with the plan of fire protection. The door is always in the open position. Closing the door is automatically in case of the fire, through the electromagnet, and it can be open manually.


An input-output module is used to control the behavior of the elevators in case of fire. It is mounted in the machine room of the elevator on the top floor and connects with his control cabinet. After the activation of fire alarm system elevator must be lowered / raised in the ground floor and stay there until deactivation or until the termination of the hazard of fire in the building.

For high-current installations it is anticipated turning off the power at the main panel in the event of a fire.
DESCRIPTION OF THE INSTALLATION


For the connection of fire detectors and alarm sounders to the central panel self-extinguishing cords of type JB-Y(St)Y 2x2x0.8 mm² will be used. 
Before switching on the installations for Fire Alarm System, the same should be examined whether it meets the applicable technical regulations for electric parameters.

For power supply of the central panel cable type PP-Y 3x1.5 mm² should be used, that goes from the separate fuse, which is located in front of the main switch of the  high voltage distribution box.

CALCULATION OF THE BACKUP POWER AND LOOP PARAMETERS

	
	ELEMENTS 
	normal current

	current
  in alarm

	number of
elements

	total normal current
	total current
  in alarm

	
	
	(mA)
	(mA)
	(pieces)
	     (mA)
	     (mA)

	1
	Addressable optical fire detector
	0,3
	11
	233
	69,9
	2.563

	2
	 Addressable thermodiferential / thermomaximal (58° C) fire detector
	0,3
	11
	10
	3
	110

	3
	Addressable manual call point
	0,3
	3
	17
	5,1
	51

	4
	Alarm sounder
	0,3
	7
	24
	7,2
	168

	5
	Fire alarm control panel 
	260
	400
	1
	260
	400

	
	Total:
	 
	 
	 
	345,2
	3.292

	
	The time required in:
	
	
	capacity in:
	

	
	normal work (h)
	30
	 
	 
	 normal work  (mAh)
	10.356

	
	alarm (h)
	2
	 
	
	alarm (mAh)
	6.584

	
	
	
	
	
	
	

	
	The total required capacity:
	 
	 
	16.940
	(mAh)

	
	Safety factor:
	 
	 
	
	1,10
	 

	
	
	
	
	
	
	

	
	
	18,63
	(Ah)


Conclusion The required capacity of the battery is 16.940 x 1,10 = 18.634 (mAh) so that backup battery with capacity of 2 x 24 Ah that is predicted certainly meets the requirements.
CHECKING THE SELECTED CABLE FOR ALARM LINE

Checking selected cross sections for cable alarm line is carried out according to the form:


[image: image15.emf]S=

2xqxlxI

ΔU ( ) xU

x100


1
where it is:



q - specific resistance of copper wire which is 0.011 OHM mm2/m



l - section length (m)



I - the current of the consumer (A)



U - adopted voltage drop 10%



U - nominal voltage (V)


For the selected type of alarm sounder operating current is 51 mA.


For the longest alarm line l = 70 m, to which it is connected a sounder on the ground floor, required cross sections for cable is:
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S=0.051 mm2, so that the cable IY(St)Y 2x2x0.8 mm2 (which has a cross-section of the 0.5 mm2) satisfies the set conditions. 

CHECKING THE LENGTH OF THE LOOP

According to the manufacturer of the equipment, allowed maximum length of the loop for a signal addressable line is 2000 m.


Designed are four loops. The longest loop has approximately cca 1800 m, which is less than allowed 2000 m, so that all the loops meet the set requirement.
1.2. STRUCTURAL NETWORK
THE CONCEPT OF THE SYSTEM


Structured cabling system in the Basic Court Banja Luka will be a contemporary communication system designed in accordance with international standards for structured cabling  ISO 11801 Second Edition and EN 50173 Second Edition and is intended for use in local area network.

The hub of the system will be a 19" communication RACK cabinet with necessary equipment. A cabinet is 42HU height and with dimensions 800x1000 mm, with a lockable door with a key and the following equipment:

- distribution panel 24xRJ45, 1HU height (14 pcs);

- micro jack Cat 6 (334 pcs);

-  voice distribution panel 50xRJ45 Cat 3, 1HU height (3 pcs);

- cable management arranger, height 1 HU (16 pcs);
- shelf for RACK, 450 mm, 2HU, to 60 kg max. load (2 pcs);

- ventilator box with two fans, thermostat and installation accessories (1 pc);

- patch cable, Cat 6, 2 m (334 pcs);

- optical distribution panel with 6 SC duplex connectors, complete with SC multimode pigtail, fiber optic splice cassette and other installation accessories (1 set.);

- rail with five 220V outlets, switch and overvoltage protection (1 pc).

Patch panels should be placed in this cabinet for receiving newly installed telephone-computer outlets. RACK will be located on the second floor of the newly built part of the building, in the “2.18 TECHNICAL ROOM”. This new RACK will be linked with the existing rack that can not be relocated, which is located on the first floor of the old building, in a room “1.33 SERVER ROOM”.


Delivery and instalation of a new telephone exchange is planned. It will serve the telephone extensions from both parts of a building (old and new), and it will be mounted in “2.18 TECHNICAL ROOM”. The extensions from the existing telephone exchange will be moved by mutipair cable from the location of the old exchange to the new.     

The project does not provide active equipment for computer network.


For every working place it must be predicted a double computer telephone outlet RJ45, Cat 6. Outlets are installed in floor boxes or in a plastic parapet ducts along with high current power outlets. Outlets have 2 connectors, RJ-45 Category 6. Left connector is intended for the connection of computer equipment, and the right for connection of the telephone.


Positions of the communication outlets are compliant with the technological requirements, and a routes for communication cables with the position of other installations in the facility.


Communication cables are terminated on the RJ-45 connectors of the patch panels located in the new rack. Connectors of the patch panels correspond to the type of installation cable (UTP category 6). It is suggested that odd, respectively, even lines are grouped according to their initial purpose (computer or telephone network) for ease of maintenance and clearer installation in the communication rack.

DESCRIPTION OF THE INSTALLATION


Computer equipment of the users is to be connected to designed cable system by flexible UTP connecting cables, Category 6. In the rack, connecting ports and communication devices to installation is realized by connecting UTP cable Category 6, the length of 1 m. The cables are arranged in a previously placed cable trays above the suspended ceiling, and out of this part of the route through PVC pipes placed on the floor, and in the wall under the plaster.


Telephones on the connectors of the outlets are connected by flexible cables, which at one end have an RJ-45 connector, and on the other end an RJ-11. Connecting to the telephone line is accomplished by connecting the cable with RJ-45 connector on one end to the corresponding port patch panel. The other end of the this cable connects to a telephone patch panel (voice panel). 

In case of change of use of the line, to the appropriate connector of the sockets, as described above, joins the appropriate device - a computer (or a phone), and on the port of the patch panel with patch cable connects to the port of the active devices (respectively, the voice panel).


1.3. ACCESS CONTROL
THE CONCEPT OF THE SYSTEM


In the facility of Basic Court that is treated by this project there will be 29 protected doors. 


Central management system would include control and management into a single system thanks to special software which will be installed on the PC on the ground floor, in the room „1.14 OFFICE - POLICE COURT“. All users assignment shall be made in the software management system or client distributed locations with appropriate authorization. The system provides a simple graphical display of the status of all doors, alarm areas and zones and the status of each system user.

Central management system allows only one person to lead the technical protection of the building from one place, as well as an authorized distribution of the necessary data using the LAN / WAN. All the events, as well as reconfiguration of the system remain recorded in the database, by who and when it happened, so that all events are authorized and subject to review in the event that something unexpected happens or impairs the normal mode of operation of the ISM system. Backup of the database, the most sensitive part of the system, is done automatically each day.


Door controllers allows the reception of readers from various manufacturers which are operated by Wiegand standard (have Wiegand compatible output) and with other media identification (MIFARE, fingerprint, etc.). Since the position of the controllers is selected to be within the protected areas it is not possible to by opening or intentionally damaging the reader perform the unlock of the protected door. All controllers have the monitoring of the state of the reader and the door, and tamper switch alarm in case of forced opening of the door, and the door have the ability of the mechanical opening from the inside.


All doors in the system of access control must have (by door supplier) mechanical look with three shanks and the keys for users, mechanism for an automatically closing of the doors after they have been opened, spheres on the outside and inside, as in the specification it is designed that the electric look 12VDC “fail safe” is delivered by the contractor of this system and to be incorporated by performers of the locksmith work.
DESCRIPTION OF THE INSTALLATION


Interconnection between the central panel and the controller would be generated by a signal cable IY(St)Y 2x2x0,8 mm² for signals, and with PP/J 2x2.5 mm²  for power supply of the controller, between controllers and readers by signal cable JBY(St)Y 4x2x0,8 mm², while for the electric lock using a flexible cable PP/L 2x0.75 mm². To install magnetic detectors a signal cable JBY(St)Y 2x2x0,8 mm² will be used. The cables will be layed at the cable carriers in the hallways and outside of these tracks through the installation reinforced ribbed hose with a diameter of 16 mm on the concrete ceiling, or in a suspended ceiling and in wall under the plaster.
1.4. VIDEO SURVEILLANCE
THE CONCEPT OF THE SYSTEM


The video surveillance system, client-server configuration, is based on IP cameras and network video recorders, allowing control of the facility in multiple locations, and according to the needs of specific clients.


The main center of concentration of the equipment is in the rack which will be located on the second floor of the newly built part of the building, in the “2.18. TECHNICAL ROOM”. Computer network will enable users who have a right of access to a surveillance system, by using an installed software to follow developments on cameras of the video surveillance system.


Professional monitor with Full HD 32" for watching of the recorded material as well as live images of video surveillance system will be mounted by workstation (on the ground floor of a new building, in room „0.10 OFFICE - COURT POLICE“).

CALCULATION OF NECESSARY CAPACITY FOR VIDEO RECORDINGS

We used the manufacturer's web page of the hardware for the storage of video:
Input data for calculation:
Stream Type:

MJPEG

Resolution:


1.3 Megapixel

Video Quality:

Medium

Average Frame Size:
120 KB

Number of cameras:
23

Hours of Motion:

24 hours per day

Storage in days:

30

The results:
Estimated storage:

17.9 TB

Conclusion: The predicted recording medium of 12 x 2TB is sufficient to store the video recordings for a period of 1 (one) month.
DESCRIPTION OF THE INSTALLATION

Installations should be performed with cable UTP Cat 6 towards each camera, taking into account the maximum length and the technical limitations of TCP/IP protocols. Power of the cameras will be provided by cable PPL 2x0.75mm². The cables are laid from the rack to the cameras, without continuing and stopping. Cable installation will be placed in the cable ducts for low current in the ceiling and in wall under the plaster in pipes with 20/16 mm diameter.
1.5. AUDIO-VIDEO SYSTEMS IN TWO BIG COURTROOMS
THE CONCEPT OF THE SYSTEM

Audio-video systems are designed for the following rooms:
1.  „0.4 COURTROOM / SUDNICA“ (The first floor of a new building)
2.  „2.33 COURTROOM / SUDNICA“ (Second floor of the old building)


For these two courtrooms it is designed a performing of the installation according to the specifications and block diagrams for a video presentation on monitors and audio and video recording of the events in the courtroom.

For each working place (judges, assistants, prosecutor, defense attorney and a witness) there will be a kit consisting of a condenser microphone "swan neck" with table stand and 19" monitor.

One desktop computer is predicted. Investor will deliver and install software for audio recording of the trial on this computer.

It is anticipated an installation of the software for transcription, entering notes in real time during audio recording, storing the entered notes on a predefined location, making the notes before, during or after the audio recording, printing of input records, configuration changes according to the current requirements, ...

On the wall behind the judge there will be one 50 "Full HD LED screen, and closer to the audience one 42" Full HD LED screen. One Dome color camera with PTZ controller will be installed.

Audio recording of events in the courtroom is designed. Under the table of the secretary there will be one audio RACK, 12HU, 600x600, with shelves, feed strip with surge protection and ventilation panels. Secretary will have on his desk a digital stereo mixer with 12 inputs, 6 output channels, with the functions of digital signal processing. 

DESCRIPTION OF THE INSTALLATION

All installations will be performed by laying of the cables for individual systems in regard to the description and drawings, and according to the applicable technical regulations for individual systems. Performing of the installation and assembly of the equipment will comply with all other stages, in accordance with the predicted position of the equipment.
1.6. AUDIO SYSTEMS IN SEVEN SMALL COURTROOMS
THE CONCEPT OF THE SYSTEM

In this project audio systems are designed for the following rooms:
1.  „1.6 SMALL COURTROOM/ MALA SUDNICA“ (The first floor of a new building)
2. „1.7 SMALL COURTROOM/ MALA SUDNICA“ (The first floor of a new building)
3. „1.8 SMALL COURTROOM/ MALA SUDNICA“ (The first floor of a new building)
4. „1.8a SMALL COURTROOM/ MALA SUDNICA“ (The first floor of a new building)
5. „2.33 COURTROOM/ SUDNICA“ (Second floor of the old building)
6. „3.30 COURTROOM/ SUDNICA“ (Third floor of the old building)
7. „3.31 COURTROOM/ SUDNICA“ (Third floor of the old building)


Audio recording of events in the courtroom is designed. Under the table of the secretary there will be one audio RACK, 12HU, 600x600, with shelves, feed strip with surge protection and ventilation panels. Secretary will have on his desk a digital stereo mixer with 12 inputs, 6 output channels, with the functions of digital signal processing. 


For each working place (judges, assistants, prosecutor, defense attorney and a witness) there will be a kit consisting of a condenser microphone "swan neck" with table stand and 19" monitor.
DESCRIPTION OF THE INSTALLATION


All installations will be performed by laing of the cables for individual systems in regard to the description and drawings, and according to the applicable technical regulations for individual systems. Performing of the installation and assembly of the equipment will comply with all other stages, in accordance with the predicted position of the equipment.
1.7.
SIGNAL/VISUAL COMMUNICATION
LED lights with a sign „TRIAL IN PROGRESS“ will be mounted above the courtroom dors, at the following rooms:

· „0.4 COURTROOM / SUDNICA“ (The first floor of a new building)
· „1.6 SMALL COURTROOM/ MALA SUDNICA“ (The first floor of a new building)
· „1.7 SMALL COURTROOM/ MALA SUDNICA“ (The first floor of a new building)
· „1.8 SMALL COURTROOM/ MALA SUDNICA“ (The first floor of a new building)
· „1.8a SMALL COURTROOM/ MALA SUDNICA“ (The first floor of a new building)
· „2.33 COURTROOM/ SUDNICA“ (Second floor of the old building)
· „3.30 COURTROOM/ SUDNICA“ (Third floor of the old building)
· „3.31 COURTROOM/ SUDNICA“ (Third floor of the old building)
This LED lights will be mounted complete with power supply and a push button for turnig it on and off at the secretarys table. 

2. TECHNICAL REQUIREMENTS:

2.1.
General Part
2.2.
Internal installation of telecommunication and signal installation
2.3.
Final works
2.4.
General Notes
2.5.
Special annex for safety at work
2.5.1.
Dangers that accompany electrical installations of high current
2.5.2.
Planned measures for prevent the danger
2.5.3.
General notes and obligations
2.5.4.
Conclusion
2.6.
Review of regulations, standards and norms by which technical documentation is done
2.1.
GENERAL PART:

1. These first technical requirements are an integral part of the project and the contractor is obliged to comply with it.

2. During construction in all comply to the existing regulations, the collection of electrical regulations and Regulations on protective measures at work, as well as all other requirements defined in the project.

3. For any changes in the project or deviation in the project or deviation from design, through the application of other types of materials, must obtain the approval of a project organization that has made this project.

4. Before starting work, the Contractor is required to be thoroughly familiar with the project and that their objections, if any, timely submit to the supervisory authority.

5. During the execution of the works, the Contractor shall be liable to any resulting deviation is brought to the project and graphically displays in red pen.
6. Material that is installed must be of premium quality.

7. All equipment and materials provided for the project must provide certificate.
8. Za vrijeme izvođenja radova, Izvođač je dužan da vodi dnevnik sa svim podacima koje ovakav dnevnik zahtjeva.
9. During the construction work, the Contractor is required to keep a log book with all the information that this log book requests.

10. All claims and statements, both by the supervisory authority or by the Contractor shall be referred through the log book.

11. Upon completion, the Contractor must submit to the Investor a project of built design.

12. When performing these installations must be particularly take care that other installations are not damaged. If damage occurs, the Contractor is required to remove them at his own expense.

13. The demolition, cutting or perforation of reinforced concrete structures (beams, columns, support plates, etc.) must not be made without the approval of the supervisory authority for this type of work.

14. Anything that is not covered by these technical conditions, the Contractor shall do all in accordance with the existing regulations for the execution of these types of installations.
2.2.
INTERNAL INSTALLATION OF TELECOMMUNICATION AND SIGNAL INSTALLATIONS:

1. Each branching or separation of the installation cables shall be made in junction boxes with lids.

2. Cables and wires must be placed so that there must not be:
- torsionally bending and fixtures (creating eights)
- pinched cable that would have deformed section (cable must be loose laid or   
secured only by appropriate cable clamps, or laid under plaster or in the 
corresponding PVC pipes).
- damage from the means of transport: If the cables and wires are crossing over the 
means of transportation must be taken additional safety measures against falling 
of the cables.

3. Cables and wires must be placed so that the entire length at all times is accessible to control and possible interventions.

4. For more parallel installation of cables, the distance between them must be equal to the diameter of the adjacent thicker cable. The cable must not be attached to the items of equipment that are exposed to earthquakes or frequently move.
5. Signal cables should be positioned at least 10 cm away from the power cables and telecommunication cables must be positioned at least 10 cm away from the signal cables, or 20 cm from the power cables. Installations must be laid at least 10 cm from the ceiling.
6. When laying cables, the cables can be exposed to stress less than 110N and not allowed to twist the cables, reeling and pressing. The minimum bending radius of the cable can be four times larger than the outer diameter of the cable. Take into account the recommendations of the equipment manufacturer.

7. When working with coaxial cables take care that the cables do not bend to the radius of curvature smaller than allowed. The minimum allowable bending radius of the cable is specified by the manufacturer.

8. If it is necessary to cross the telecommunications cable to the power cable, it is necessary to do it under 90o or placing insulation pad minimum thickness of 3 mm.

9. If it is necessary to cross the telecommunications cable with hot water or water pipes, it is necessary to leave a minimum distance of 30 mm. If it is impossible then it must be set up thermal insulator min. thickness of 10 mm. It is necessary that telecommunications cables are above the pipes.

10. The junction boxes are mounted in the hallways, but not in the rooms, which makes it easier and faster for the maintenance.

11. In the event of a merger or connection of the individual conductors or cables, bondings must be mutually, permanently and securely attached. For cable connection may be used only compound which ensures that there is no leakage of harmful impact factors. Safely and securely connect can be made with screws, rapping or soft soldering.

12. The coupling or connection point of the conductor cable must have the same conductivity and insulation as cable or cord. Conductor at the terminal or connection point must not be damaged nor his section shall not be reduced.

13. Wiring or connection locations must be performed so that the distance between the conductors, as well as other parts free of potential are sufficiently and permanently secured.

14. During assembly and installation of the equipment must comply with the plans, installation and technical description.
2.3.
FINAL WORKS:

After the completed works on laying of cables and installation it is necessary to clean the site and log admission papers. The Contractor shall provide the Commission for admission available:
· Project of Built design,
· Building log,
· A statement by supervisory authority that control has been executed 
· Attests of the installed materials.
Upon completion of the work, the building and the technical documentation of the performed works should be delivered to the Investor.
All cables that during assembly have been moved from their places need to be returned in their original position. If there is any damage on these cables  it needs to be repaired.
2.4.
GENERAL NOTES:

Works, anticipated by these projects must be carried out according to the applicable technical and general regulations of the contractor, specialized and authorized for this kind of work.
The contractor is obliged to:
· to determine the place of storage for materials (landfill) near the construction 
site,
· to ensure that works do not disturb the public transport,

· to provide places for pedestrians crossing over the trench and facilitate 
smooth and safe crossing of pedestrians,

· that the excavated soil is deposited only on one side, and that is not disposed 
to driveway,

· the remaining material after the completion of work to get back to the 
warehouse (landfill).
· the works mast be executed with quality and within the deadline.

The Contractor must comply to the project and the conditions set forth in the approval of other holders of other municipal facilities - installations.
Any changes must first be approved by the supervisory authority of investor, that a brief description of the changes must be introduced in the construction diary and verificated by their signatures.
2.5.  SPECIAL ANNEX FOR SAFETY AT WORK:

2.5.1.  DANGERS THAT ACCOMPANY ELECTRICAL INSTALLATIONS OF HIGH CURRENT
Dangers that accompany electrical installations are:
1. short-circuit current
2. causing fire

3. the influence of moisture, water and dust

4. Accidental contact of parts under voltage
2.5.2.  PLANNED MEASURES TO PREVENT THE DANGER
1. SHORT-CIRCUIT CURRENT

Protection against short-circuit current is solved by using appropriate and properly selected fuse with the appropriate insert at the beginning of each circuit, as well as the correct dimensioning of appropriate electrical equipment.
2. CAUSING FIRE
As a measure against the risk of fire, in the electrical installation checking must be done of the load capacity of lines and selected the appropriate fuses, and other equipment. The correct execution, according to the project, and prescribed maintenance during exploitation ensure that electric installation can not be a cause of the fire.

3. THE INFLUENCE OF MOISTURE, WATER AND DUST

Protection against ingress of moisture, water and dust in electrical appliances, it is designed that the proper selection of electrical equipment to parts of the environment in which it is incorporated and the same adequate protection was adopted.
4. ACCIDENTAL CONTACT OF PARTS UNDER VOLTAGE

Protection against accidental contact of parts under voltage is provided with the proper selection of appropriate equipment and the use of protective measures.
2.5.3.  GENERAL NOTES AND OBLIGATIONS
1. Manufacturer of mechanical tools for working is required to submit the user for safe operation and to confirm on a tool the same applied measures and norms of safety at work, or submit a certificate of applied safety regulations for a tool.
2. Contractor company is required prior to beginning work on eight days to inform the competent labor inspection on getting started.
3. 
Contractor company is obliged to draft normative acts in the field of safety at work: (Agreement on Safety at Work, The training program and education of workers in the field of safety at work, the Rulebook on inspections, testing and maintenance of tools and equipment, Program for measures and improvement of the safety at work, etc.).
4. 
Contractor company is required to determine the jobs with special conditions, if such jobs exist.
5. Companies that involve explosive mixtures must have a book of rules on handling el. systems that are explosive protected, as well as the records of the works of construction, repair and maintenance of these facilities. That Rulebook should provide for mandatory inspections of such facilities, as well as the deadlines of this inspections.

When purchasing tools and equipment to work, with the documentation that is to be taken with the work tool and devices, must be provided and the data on their acoustic properties, from which it will be seen that the noise in the workplace and working spaces shall not exceed the permissible values. If the fulfillment of the conditions of permissible values of noise is necessary to undertake special measures (silencers, elastic padding, etc.), in the above mentioned documents that measures must be indicated.
2.5.4  CONCLUSION
According to the submitted project all necessary measures are foreseen to prevent the danger in terms of safety at work and fire.
2.6.
REVIEW OF REGULATIONS, STANDARDS AND NORMS BY WHICH THIS TECHNICAL DOCUMENTATION IS DONE
When creating a project of electrical system, designer has kept by the regulations and standards that are in effect at the date of completion of the project, namely:
- Law on Fire Protection ("Official Herald of RS", No. 71/12)
- Law on Agencies for Protection of Persons and Property and Private Detective Services ("Official Herald of RS", No. 4/12)

- Regulation on conditions and manner of implementation of technical security ("Official Herald of RS", No. 85/12)
- Catalogs: “FKS”, “Novkabel”, “Fittich”, “Hirschmann”, “Panduit”, “Conteg”, “Panasonic”, itd.

- Electrotechnical manual: D. Kajzer, “R. Končar”

- Other regulations, professional rules and other technical related  rules
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1.    TECHNICAL DESCRIPTION

TECHNICAL DESCRIPTION

MAIN PROJECT FOR ADAPTATION AND RECONSTRUCTION OF THE PART OF THE EXISTING BUILDING AND REALIZATION OF PHASE I OF THE NEW BASIC COURT BUILDING ON CADASTRE PARCEL NO. 1658/1, 1658/3, 1660 AND 1661, CADASTRE COUNTY BANJA LUKA 6 (N.P.)
MECHANICAL PHASE OF THE PROJECT

Technical description of mechanical installations for the new Basic court building in Banja Luka.

Project of heating, cooling, ventilation and heating station for the new Basic court building in Banja Luka was designed according to the architectural – construction design of the building and valid regulations of this field.                                                                                                                

Project parameters:

Winter:  Tep= -20 oC                     (Tep=external project temperature)

Summers:  Tep= 34 oC                     

Heat coefficients:

k=3.5 W/m2K   - external doors (glass) – adopted value

k=3.5 W/m2K   - external doors (metal or wood) – adopted value

k=3.5 W/m2K   - window (glass-double isolated 4+16+4) – adopted value

k=0.402 W/m2K   - internal wall – calculated value

k=2.0 W/m2K   - internal doors – adopted value

k=0.30 W/m2K - external wall – calculated value

k=0.567 W/m2K – external wall (basement–ground) – calculated value

k=0.297 W/m2K - external wall (thermo isolating panel) – adopted value

k=0.572W/m2K - ceiling – calculated value

k=0.272 W/m2K – external wall with hanged glass – calculated value

k=0.40 W/m2K – internal sanitary wall – calculated value

k=0.507 W/m2K - floor (basement) – calculated value

k=1.036 W/m2K – inner floor construction (ceramics) – calculated value

k=0.933 W/m2K – inner floor construction (by storey) – calculated value

Main project conditions for the building:

- III climate zone

- independent building

- building located in mild wind zone

Heating loss calculation was made according to DIN 4701 of 1983, while the heating gain calculation was made according to VDI 2078. Estimates are done by tables and are presented in the textual part of the project.

Total calculated heating losses of the building: 

Total calculated transmitting losses of the building: For the new Basic court building: 172890 W, with the installment of (177504 W), and maximum heating gains during the day, at 14h are: Qh=169305 W.

A/ HEATING AND COOLING

A1. INTRODUCTION

Designed building is commercial, of B+G+4 storey. In the basement, there are archive space, evidence keeping room, secondary room, sanitary rooms, stairway space, entrance lobby etc. On the ground floor there are entrance hall, waiting room, registry, judicial police, assembly room, great courtroom with necessary sanitary rooms. On the first, second, third and fourth floor are the offices of different purposes, building maintenance space and following sanitary rooms. In all spaces, which are necessary to be heated, heating during winter and cooling during summer is predicted. Heating losses during winter and gains during summer period are calculated and presented in tables. Previously, the heating flow coefficients are calculated, according to the construction project, which are also a part of the project and are presented in tables. Temperatures in rooms are adopted according to the Project assignment: 200C during winter and 260C during summer period. External project temperatures are -200C during winter and 340C during summer.

Total heating losses of the building are:  Qg= 172.890,00 W, while maximum total calculated cooling capacity during the day at 14h, is:  Qh=169.305,40 W. 
A2. RADIATOR HEATING

According to the project task, for the heating elements, aluminum sectional radiators, of corresponding dimensions were chosen. Installation of the radiators to the wall should be conducted by matching bearers and holders. After the cold water proof test under pressure, at need, paint the radiators according to the purchaser’s choice, with a color resistant to 120oC temperature or to maintain the manufacturer color. During the installation of the radiators, it is necessary to prevent damaging of the existing color. Pipeline network splitter is predicted for the two-pipe system of the heating.
A3. HEATING/COOLING BODIES

By this project, it was predicted to use, as heating/cooling bodies, ventilating convectors (Fan Coil machines) for two piped cooling/heating system, that is, cassette units for installation in the suspended ceiling of the G, 1, 2, 3 and 4 floor, depending on the type, size and room purpose. Temperature regimes of water are 7/120C, during summer and 70/600C during winter. For these regimes, cassette units of many sizes were chosen – according to the heating/cooling capacities and dimensioned for every room, which is presented in tables and graphic part of the project. Fan coil machines are consisted of housing, ventilator, water/air temperature modifier, filters and automatic regulating elements and connected to the pipeline and electric networks. Condensed water gathers from the air to the condensing network. Fan coil machines managing in rooms is made by the assisting electronic regulator, installed on the wall (cassette ventilating convector), and provides following function: temperature control, ventilation speed control, warm start control in the heating regime, cold start control in the cooling regime, the choice of manual/automatic regime. Each space is treated as on zone. Convectors should have three ventilating speeds and during the purchasing, they should be chosen according to their heating capacities on the second speed of the ventilator. Installing positions and the types of convectors are presented in the basics for every floor by itself. Convectors are connected to the pipeline network with isolated flexible pipes, with hose bib connector at one end and pipe screw on the other. Installation, connection and handling are held by the manufacturer’s manual.
A4. PIPELINE NETWORK

For heating and cooling, a unique horizontal pipeline network is being used, installed in the suspended ceiling. Every floor, or every consumer on the floor with offices, are separated by the jumper regulating reinforcement, whereby, on the starting line, a ball pipe is installed and on the return line the angled spindle valve for flow regulation and he connectors for differential manometer. By this way of pipeline network lineage and the consumer splitting, it was made possible to close the individual consumers and the measurement of cooling/heating energy consumption by the additional installation of the measurer. Radiator heating circle is filling with the heating energy by the pipeline, leading through the heating station space from the splitter and is being used only for that purpose, which is visible in the graphic part of the project, closing in the summer working regime. From the heating station, two pipelines lead to the radiator heating and for the heating/cooling cassette units of the ground floor and other floors – the pipeline. Dimensions of the pipeline are presented in graphic attachments. Cold water pipeline from the chiller is led to the splitter, and in the heating regime (during winter) it is closed by reinforced jumper and emptied, while in the cooling regime (during summer), the same is being filled and opened and the jumper valves are closing toward the temperature modifier and the radiator heating circle. Pipeline of ventilating convectors is shaped according to the necessary flow in the cooling regime and is conducted by black steel pipes, as the radiator heating pipeline network. Disposition of pipeline network is given by every floor and every consumer separately, and it is visible on the graphic part of the project. At the finish of the installation, all installation should be tested for cold water proof pressure of 6 bars lasting for 4 hours. After the successful test, pipes should be covered with anticorrosive color with two coatings. After the anticorrosive protection, pipes should be heat isolated by heating isolating hoses of 13mm and 19 mm thickness, depending on the pipes dimensions, as the whole pipeline in the building, while the pipeline that runs through the external part (form the chiller to the heating station on the roof of the old court building third floor), besides sponge isolation with a steam dam, of 19mm thickness, with which the pipe is being isolated, it is necessary to isolate with mineral wool of 6cm thickness (set on the sponge isolation), and to protect with aluminum tin of 0.55mm thickness. Hoses should be of sponge material, with closed pores and a steam dam, for water not to be condensing, due to the air moisture penetration to the pipes in the cooling regime. Unless the cut pipes are installed, they should be connected by matching glue by the manufacturer’s proposition. For the condensate drainage from the cassette fan-coil machines, which are in suspended ceiling, a condensing pump is predicted, which is installed in suspended ceiling and pumps the condensation into the drainage or rain sewer. The whole pipe splitter is predicted to be of steel pipes and their disposition is visible in the graphic attachment of the project. Horizontal pipe splitter is used for heating in the heating station and is isolated with mineral wool of 40mm thickness in aluminum tin of 0.5mm thickness. Vertical parts of the pipeline for radiator heating, at the floor passage, are isolated pipe isolation, thickness of 13 mm. The whole pipeline is, before the isolation, cleaned and coated with primer color in two coatings. Every heating body is air-relieved by manual relief pipe 1/2" which is installed at the same part.

By the end of the pipeline and heating bodies installation, the whole installation is submitted to the cold water proof test according to the technical conditions. After the removal of eventual malfunctions, testing should be repeated.

By the end of the installation and connection to the hot water source, it is necessary to remove all malfunctions in the testing run, do the regulation of the water flow in the whole system and get the installation to function.
B) VENTILATION

For ventilation in the building, next systems are predicted:

- ventilating system V1, for basement archive space,

- suck out ventilating system for air suck out from the sanitary rooms,

- ventilation of tampon room for overpressure maintenance of 50 Pa. 

- aggregate room ventilation 

Installation of the building ventilation – system 1 in the basement of the building is designed as an independent system of mechanical ventilation, with fresh air injection, and export of the polluted air, which works with 100% of fresh air. On the account of the recommendations for the listed rooms on account of the matching number of air modification in the space, new amounts of air are adopted, calculated and presented in the calculation part – technical calculation of the ventilation.

On account of the project task and due to the energy savings, injection and suck out of the adopted amounts of air in the listed archive spaces is predicted by recuperating units. 
B.1 BASEMENT ARCHIVE SPACE VENTILATION

- Ventilating system V1.

On account of the recommendations for the listed space and on the basis of matching number of air modifications in the space, the air amount of 3500m3/h is adopted. On account of the project task and due to the energy savings, injection and suck out of the adopted amounts of air in the listed archive spaces is predicted by recuperating unit, placed under the basement ceiling.

Fresh air is injected from the outside over the external fixed grille with protective net, placed at the external wall in lower zone (the same is used for polluted air), which is a façade component and a part of a canal processed in the construction part, lead to the heat recuperator, where the energy of the polluted air is used and the fresh air is heated/cooled, depending on the outer conditions. Additional heating of the outer air in winter regime to the wanted temperature is predicted by canal electric heater, of electric power 9kW, which is set before the recuperator to prevent it from dewing and condensing on the panels of the modifier (recuperator), with a goal of protecting the modifier and better heat transfer. Before fresh air goes through the modifier of the heat recuperator, the same one goes through a filter section placed on the side of polluted air. Air distribution is conducted by zinced canals as shown in the graphic part of the project, and as distributive elements, square air diffusers with connection box and aluminum grids installing under the ceiling are predicted. Air diffusers (7 pieces) for fresh air are predicted, while as suck out elements aluminum grids 425x225 are predicted (7 pieces). Listed distributive elements are with a flow regulation. Square air diffusers connection (connection boxes), with main splitting canal, is predicted by flexible (elastic) hoses. Ground floor archive space ventilation is made naturally over the opening windows. Equipment and air canals disposition is visible in the graphic part of the project.
B.2. VENTILATION OF SANITARY ROOMS

- Ventilating system V1.1.

This ventilating system is made for the air suck out from all sanitary rooms of the designed building. Calculations of air amounts were made by air modification number per hour. Air compensation is made by injecting from hallway, through or under the door. For air suck out, the round canal, and it is chosen on the basis of air amounts of 350m3/h and pressure decrease in the ventilating canals of 150Pa. As the suck out elements, the suck out diffusers (PV valve – 55 pieces) are predicted. Ventilator is placed in the suspended ceiling in certain sanitary room and his ignition is predicted by the light switch of the sanitary room, and the sucked out air amount is ejecting outside the building. 
TAMPON ROOM VENTILATION
In the tampon room, it is necessary to achieve the overpressure of 50Pa. The overpressure is achieved by axial ventilator, ventilator injects the fresh air into the tampon zone. Tampon room doors toward the basement have to be fireproof, of fire protection for minimum 2 hours, while the door of tampon room inside the building can be metal, smoke proof. All these doors should be provided with automatic closing mechanism, which will always return the door to the closed position.
AGGREGATE ROOM VENTILATION

In the basement, in the space in which the aggregate is placed, suck out from the cooler and smoke fuses, made by aggregate engine fuel combustion is being done, over axial ventilator, and steel pipe of Ø100mm, as presented in the graphic documentation. For the sucked out air compensation, with external air, opened window is used.
C. HEATING/COOLING STATION

   C1. COOLING STATION

Cold water supply, of temperature regime 7/120C, for cooling machines – cassette ventilating convectors (Fan Coils), is predicted by the construction of local cooling station. For maximum total calculated cooling capacity during the day (14h), which is:  Qh=169.305,40W, cooling aggregate of cooling capacity Qh=210kW and heating Qg=229kW. Chiller is with air cooled condenser, predicted for external installation (on the roof of the third floor of the old Basic court building) and as cooling mean, an ecologic Freon R407C is used. Named machine is used for cooling during summer regime, and can be used for heating during the transition period. Installation of the cooling machine is done on previously constructed foundations, minimum height of 300mm by the swimming foundation principle, all according to the instructions of the equipment provider. Cold water circulation is made by special circulation pumps placed in the hydraulic module which is a part of the machine, chiller connection to the pipeline should be made according to the application scheme of the cooling installation, given in the graphic part of the project, and according to the recommendations of the manufacturer.
C.2 HEATING STATION (PARTIAL REPARATION)

Existing heating station TS – 30 is placed in the basement of the old Basic court building. Basic part of the heating station is connected to the city hot water pipeline network (130/73oS), by the DN80 pipeline. In the heating station, a temperature modifier of 400 KW capacity is installed. Here, it is important to state that in the existing heating station, there are old temperature modifiers with belonging reinforcement, who do not work anymore, so, the same should be removed completely. From the existing heating station, over the splitter and collector and corresponding circulation pumps, necessary heating energy was supplied to two more buildings near the old Basic court building: Dom zdravlja (health center building) and Zavod za projektovanje (Designing institute). These two buildings have, in the meantime, disconnected from the city hot water network, they are no more consumers of the city heating, which provider is the city heating plant „Toplana“ a.d. Banja Luka. As the existing equipment, in the function of the old Basic court building, is in a bad condition (but still in function), partial reparation of the heating station is predicted.
Notice: Providing that the existing modifier was supplying necessary heating energy for the objects, which have, in the meantime, disconnected from the modifier, we presume that the same could satisfy the needs of the new Basic court building. However, if the reparation is being done, a modifier of greater capacity should be purchased, because in the future, there is additional superstructure to the Basic court building planned, and due to the eventual new consumers.

In the heating station, due to the above stated, partial replacement of the existing equipment is predicted, providing that the part of the existing equipment, which is in good condition, can be used again, which will be confirmed during the reparation.

Station heating capacity
According to the upper stated in the notice, heating capacity of the station is determined on the basis of the calculated heating losses of the new Basic court building, providing the present state of the remote heating system, and providing that the existing modifier of 400KW satisfies the needs of the old Basic court building (heating loss data for the whole old Basic court building are unknown). Under the presumption that the existing modifier is completely used, another 200 KW should be added to the existing modifier, that is to choose the heating modifier the heating capacity of 620 kW with following equipment.
For the system expansion, the existing opened expansion dish, volume of 1000 liters, is kept, which is necessary to displace from the roof of the third floor of the old Basic court building to the attic space of the new Basic court building. On the hot water pipeline side, new circulation pump is set, of the same characteristic as the existing, the ultrasound calorimeter and penetrating motor valve with automatics. On the hot water pipeline side, a special circulating lineage is formed for the new Basic court building, and the lineage for the cooling station, supplying form the separate circulation pumps (while the heating circle completely remains for the old building). A circle of the existing heating installation and the heating circle of the new Basic court building are separated and modified by regulation valves. All existing equipment (in a bad condition, which will be determined during the reparation of the heating station) is disassembled and handed over to the investor, by the log, in the circle of the building. Disposition of the heating station equipment is presented in the graphic attachments.

By the finished installation of the complete facility, it is necessary to conduct the cold water proof test, of 4 bars pressure, of 4 hours duration. By the end of the pressure test, all electric devices are to be connected to the electric network, with an application of all protection measures. All pipeline, reinforcements and steel constructions should be connected to the central installation of the building earthing. After putting into circulation of the facility, test work should be made in duration of 3 days, and then, after the successful test work, a working manual with a facility scheme should be made and handed over to the investor.            
By the realization of the necessary conditions, hot test should be made (putting into circulation) and testing ignition. During the testing ignition, proving of the projected parameters should be made, and after the successfully conducted proving, the log on the conducted hot test of the installation should be made, verified by the supervising organ.

System expansion

Providing the size of the building and the installation, system of opened expansion is retained (existing expansion dish, volume of 1000 liters), with a displacement of the same from the roof of the third floor of the old Basic court building to the attic space of the new Basic court building.

Circulation pumps

For hot water circulation, for individual consumers, separated pumps are adopted for the radiator network in the old Basic court building and for the new Basic court building and a chiller pump. 3 standard circulation pumps are predicted.
Automatic regulation

In the purpose of temperature regulation of the starting water of the secondary, system with electronic regulator is adopted, , by electro-motor penetrating valve on the Basic DN50, Kvs=40 m3/h, of electro-motor drive, external temperature sensor and dipping sensor for liquids. Water temperature in secondary circle depends on the outer temperature. 
Heating energy consumption measuring

For heating energy consumption measuring, in the substation, an ultrasound calorimeter is installed  which consists of ultrasound water flow measurer nominal diameter DN50, nominal flow 15 m3/h, maximum flow 30 m3/h, minimal flow 100 l/h, and it is predicted for water temperature +20 to +150 oC, two resisting thermometer, installed in starting and returning lineage of the hot water pipeline, calculating units, which calculates the heating energy consumption. 

Pipelines, reinforcement, isolation

Secondary pipeline in the heating station and the pipe splitter of the radiator heating in the basement should be isolated with mineral wool in the coat of aluminum tin 0.5 mm, isolation thickness of 30 mm, while the pipeline splitter for ventilating convectors are isolated by the pipe sponge isolation with steam dam, thickness of 19mm. the heating station pipeline should be made of steel weldless pipes and cranks can be R=1.5D, while reinforcement installed on Basic side must match the nominal pressure at least NP16 at ignition conditions and on the secondary side at least NP6. Pipe connectors must not be made in the walls but on the easy accessed spots. At the pipes assembling, a possibility of warm extension of the pipes should be taken into consideration.

Putting into circulation and installation charging

It is not allowed for the water from Basic to be discharged through the temperature modifier, without having water on the secondary side of modifier, because greater pressure and hydraulic strokes on Basic could, in that case, lead to panel damaging and heating modifier lids. Charging of the secondary is held by short connection from the Basic return, and the water amount for the addition is measured by installed water gauge. Installation charging should be conducted by gradual removal of the installation air.

Substation ventilation

Natural ventilation of the heating substation is adopted, so in the metal doors of the substation, a ventilating grid for installation in doors is set, grid dimensions of 525x325 mm, while above the heating station doors, an opening with a net is being left. 

INSTALLATION, USE AND MAINTENANCE HEATING STATIONS

Installation instructions:

· During installation, attention must be paid not to damage the equipment.

· If the equipment is delivered in sections, perform the assembling of the equipment and pipes according to the equipment assembling scheme.

· Perform proofing tests on Basic and secondary pipeline.

· Conduct regular wash of the Basic and secondary pipeline before ignition.

· Regular venting of the Basic and secondary pipeline.

· Sensor for external influences should be installed on the North wall at the height of 2.3 m.

· Before ignition, turning direction of the circulation pumps should be checked.

· Circulation pumps must not start on “dry”

· Check if matching static pressure is on the secondary before the pumps start.

· In the case of manual opening of the regulation valve, check if it is under voltage. Irregular procedure will damage the electro-motor drive.

· Electric connection of the pumps, controllers, electro-motor drives, sensors, etc, must be conducted according to the electric connection scheme.

· If control cabinet of the pumps on the substation has time set, then the values of factory set should be checked.

· During the first week of the heating station use, within the automatic working system, impurity catcher should be often cleaned and pump temperature and sound should be observed.

· A heating station log is necessary to write, in which the operative parameters of the heating station such as temperature and pressure should be noted.

· During summer, do not discharge the water out of the temperature modifier.

· Equipment should be kept clean and all electric cabinet closed.

· Equipment should be stored only in dry and heated space.

· Within guaranteed deadline, eventual equipment interventions can be conducted only by verified repairman, otherwise the warranty is void.

Putting into circulation and maintenance

Before heating station is put into circulation, following should be checked:

· Whether the pipeline connection is conducted according to the project documentation

· Whether the discharging taps are closed

· Whether the secondary pipeline is connected to the expansion dish

· Whether the temperature modifier is filled with water and the pressure is increasing gradually to the working pressure (during the charging, the temperature modifier should be carefully vented)

After that, closing taps should be opened and the work of the heating station supervised (e.g. temperature, pressure, expansion, eventual leakage...). If heating station is working according to the project demands, then it can be put into continued circulation.

Ignition working control of the heating station

Regular, safe and economic work of the heating station is controlled by the so-called ignition tests. According to the need, for example, every two months should be checked:

· That there is no water leakage on the heating station equipment

· To compare the starting water temperature on secondary side with the external temperature (comparison according to the regulation curve in the controller)

· Temperature of incoming water and the return of the Basic network and temperature difference

· Pressure decrease on the Basic part of the installation

· Time setting values (if the heating station has such demands)

· Secondary part pressure

· Pumps, valves and expansion dish (leakage, bearings noise, heating of the electro-motor and electro-motor drives)

Preventive maintenance

Preventive maintenance involves following activities in a time interval:

	Procedure           
	Time interval:

	Checking of the pre-set values of automatic regulation
	4 months

	Safe valves working tests
	Monthly during heating

	Pre-pressure in the expansion dish test
	Autumn

	Pumps and valves axis turning
	Autumn

	Automatic control test (according to the manufacturer’s manual)
	Autumn


Temperature modifier must be controlled and cleaned according to the need and in accordance with the instruction of the temperature modifier manufacturer.

General notice:

Equipment stated in graphic and textual documentation is in accordance with the investor, but the equipment of another manufacturer can be installed, of the corresponding quality and technical characteristics, by the wish of the investor.

The whole equipment listed in the bill of quantities „A“ is refered to the radiator pipeline network and aluminum joints, of which the radiator batteries are formed in the basement, ground floor, 1, 2, 3 and 4 floor.

The whole equipment listed in the bill of quantities „B“ is refered to the sanitary room ventilation and the tampon room in the basement ground floor, 1, 2, 3 and 4 floor and the aggregate room.

The whole equipment listed in the bill of quantities „C“ is refered to the archive space ventilation in the basement.

The whole equipment listed in the bill of quantities „D“ is refered to the cooling of the rooms in the basement, 1, 2, 3 and 4 floor.

The whole equipment listed in the bill of quantities „E“ is refered to the coolijng station (Chiler).

The whole equipment listed in the bill of quantities „F“ is refered to the heating station reparation.

2.    EQUIPMENT CALCULATION AND SELECTION

EQUIPMENT SELECTION

- Temperature modifier and regulation equipment:

The new Basic court building in Banja Luka – Heating losses:

Basement:  ………………………............................................................  21075 W

Ground Floor:  .......................................................................................     36630  W

First floor: .......................................................................................      28075 W

Second floor: .....................................................................................      24109 W

Third floor: .....................................................................................       23759 W

Fourth floor: .....................................................................................      39242 W

TOTAL ”The new Basic court building”: ................................. 172890 W (172,89 kW) calculated, and 177504W (177,5 KW) installed.

I.    STARTING DATA

1. Heating load of the new Basic court building and the old Basic court building is around:

  400 000+207608 = 607468 W 

2. Project temperature work regime:

- hot water pipeline 

130/73 оС

- warm water pipeline

  90/70 оС

II.    BASIC PART DIMENSIONING

Hot water pipeline network dimensioning

Due to the coverage of the heating losses at the modifier and pipeline network, and due to the heating cuts and the lowest external temperatures, reserve at the modifier dimensioning of 30% is adopted, for the old Basic court building - 300 KW + 177 KW, and for the new Basic court building - 477KW.

Qi   =   477 x 1,3 = 620,1 kW
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Hot water volume flow:
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Hot water pipeline diameter:
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Pipeline ( 88,9 х 3,2 [mm]  ( DN 80 ) is adopted, inner diameter 

du = 82,5 [mm]

Basic part real speed:
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Calculation and selection of the regulating valve

For the flow  
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  and adopted pressure decrease in totally opened valve (p = 10 kPа, the two-way electro-motor regulating valve corresponds.
 with electro-motor drive

  of further characteristics:


  
- kvs = 40  m3/h



- (Ppv = 5470  Pa 



-  DN 50   



- nominal pressure: PN 16

Calculation and selection of heating energy consumption measurer

For the flow 
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, ultrasound heating energy consumption measurer  is adopted, with calculation unit, with ultrasonic flow measurer, nominal diameter DN40 and nominal flow 10 m3/h. 

Calculation of pressure decrease in Basic (hot water pipeline) part of the heating station

а)
Thrusting lineage

Water flow through supplying pipe:
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Pipeline water speed:
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Pressure decrease due local resistance in pipeline and reinforcement:


- arch


   4  х  0,5  =   2


- impurity catcher
   1  х  7     =   7





___________________

Σ ξ            9

(P PV1  = Σ ξ   x  w12  x  (/2  =  9 x 0,8252  x  934,8 / 2  =  2863 Pa
b)
Returning lineage

        
Water flow through the returning lineage
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Pipeline water speed:
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Pressure decrease due local resistances in pipeline and reinforcement:

- arch


   4  х  0,5  =   2

- impurity catcher          1  х  7     =   7

                        


______________

                                                             Σ ξ       9

(PPV2  = Σ ξ x w22  x  (/2  =  9  x 0,492  x  974,9 / 2  = 1053 Pa 

c)
pressure decrease in straight parts


for  
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and  ( 88,9 x 3,2   (NO 80)


(PL  =  L x R  = 10   x  80  Pa/m    =  800  Pa
d)
Total pressure decrease through the rest of the heating station elements:


    - regulation valve    


           (PRV  =    5470  Pа


    - heating energy consumption measurer
            (Pk   =    5000 Pa


    - temperature modifier


           (Piz    =    2000 Pa


Total pressure decrease through the heating station from the hot water pipeline entrance to the building:


(Pup  =  (PPV1  +  (PPV2 + (PL + (PRV +(Pk + (Piz  = 


          =  2863 + 1053 + 800 + 5470 + 5000 + 2000 =  17186 Pa
III. SECONDARY PART DIMENSIONING

1. Hot water pipeline dimensioning
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where:

· Q  =  477  kW

· Cp  =  4,194  kJ/kgC

· (    =  971,8   kg/m(
· (t   =  90-70 oC  = 20 oC

· w    =  0,75 m/s       

- adopted
       warm water flow:
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pipeline ( 108 х 3,6   ( DN 100 ) is adopted

Real speed in hot water pipeline  
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2. Circulation pump dimensioning and selection 

       Pressure decrease calculation in secondary (hot water pipeline) part of the heating station

Water flow through the supplying pipe:
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Pipeline water speed:


WSt.s  =  0,64  m/s
Pressure decrease due to local resistance in hot water pipeline and reinforcement:


- arch


             8  х  0,5  =     4


- impurity catcher
             2  х  7     =   14


- splitter entrance                       1  х  1     =     1
 
- collector entrance                          1  х  0,5  =     0,5


                Σ ξ      19,5

(P SV  = Σ ξ x  w2  x  (/2  =  19,5 x 0,642  x  971,8 / 2  = 3881 Pa
      Pressure decrease in straight parts


for  
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and  ( 108 х 3,6   ( DN 100 )


(PL  =  L x R  =  20  x  60  Pa/m    =  1200 Pa

- pressure decrease in secondary part of the heating station


                                                                                                   (Ps =    3881  Pa

                                                                                                   (PL =    1200  Pa

- Temperature modified – secondary part   

              (Piz =   10000  Pa










_________________









               (P =     15081 Pa

Pumps selection is presented at the end of calculation.

IV. EXPANSION DISH AND SECURE LINEAGE DIMENSIONING

1. Opened expansion dish dimensioning

Water expansion due to its heating is provided by opened expansion dish. Providing that, on the third floor of the old Basic court building, there already is an opened expansion dish, the same should be displaced to the attic space of the fourth floor of the new Basic court building. 

Dish is dimensioned on the basis of heating capacity of the temperature modifier and the type of heating. For radiator heating, the following form is at power: 

V=1,2 – 1,5 x Q x10-3  liters,

Q (W) – modifier capacity.

V=1,2 x 620000x10-3  = 744 liters,

Opened expansion dish, volume of 1000 liters is adopted (retained), dimensions of 2125 х 800 mm, (ЈУС М.Е6.205).

2. Safety lineages dimensioning

Splitting lineage    
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A pipe DN50 of inner diameter 54,5 mm is adopted.

Return lineage    
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A pipe DN40 of inner diameter 43,1 mm is adopted.

Exhaust and overbrim pipe DN50 is adopted.

Hot water pipeline dimensioning

Hot water pipeline, predicted for the installation between the heating station and the new Basic court building (in the basement ceiling), is dimensioned on the basis of the assessed heating consumption of the new Basic court building, so the hot water pipeline DN65 is chosen. 

2.4. TECHNICAL CALCULATION OF THE VENTILATION OF THE ARCHIVE SPACE IN THE NEW BASIC COURT BUILDING BASEMENT
· On the basis of the number of changes

Archive space surface cca A=305 m2

Height of cca h= 3,2 m

n=(3 - 6) change, adopted n=3 

Vp = a x h = 305 x 3,2 = 976 m3

V = Vp x n = 732,8 x 3 = 2928 m3/h, fresh air amount

AIR AMOUNT ADOPTED Vs = 3000 m³/h

For the recuperator :

tsz = - 5 °C – fresh air temperature

t0z = 20 °C – ejected air temperature (polluted)

tsz’= 8,6°C – fresh air temperature (from recuperator)

Hot water pipeline heater required power

For the fresh air adopted amount of V= 3500 m³/h, heater power is given by:


Q = V x 𝛒 x cp x (tu – tv) = 3000/3600x1,2 x1x (20-8,6) = 9,60 kW, where

· 𝛒 = 1,2 kg/m3 – air specific mass

· Cp = 1 kJ/kg °K – air specific heat

· tu = 20 °C injected air temperature (into the rooms)

· tv = 8,6 °C external ventilating temperature (temperature behind the recuperator)

For reduced amount of fresh air (50%) in the conditions when the temperature is below -5 °C (winter) of V= 2000 m3/h, heater power is given by:

Q = V x 𝛒 x cp x (tu – tv) = 2000/3600x1,2 x1x (20-9) = 8 kW, where

· 𝛒 = 1,2 kg/m3 – air specific mass,

· Cp = 1 kJ/kg °K – air specific heat

· tu = 20 °C injected air temperature (into the rooms)

· tv = 9 °C external ventilating temperature (temperature behind the recuperator)

Having in mind the possibility of the fresh air amount regulation, (recuperator ventilator has three gears) and the possibility of external air temperature decrease under -10 °C and standard heater size, the canal electric heater is adopted, power of Nel = 9,1 kW,  set with necessary automatics for regular work and heater protection (electronic temperature regulator  canal sensor ).

Air distribution elements selection

For the flow 3000 m³/h of fresh air, seven square air diffusers were adopted, with boxes  of effective surface -  Aef = 0,0628 m2  V = 500 m³/h, v= 2,21 m/s with flow regulator,, and for air suck out from the archive, seven aluminum grids were predicted,  dimensions of 425x425 (4 pieces) Aef = 0,044 m2  V = 500 m³/h, v=3,16 m/s with flow regulator.

Working regulation

Flow regulation is conducted by change of torque number of pressure and suck out heating recuperator ventilator (three gear motors) over the torque number regulator, while the heater working regulation and injected air temperature is done by canal faucet.
MECHANICAL INSTALLATIONS – OLD BUILDING

TECHNICAL DESCRIPTION

According to the demand in the project assignment, by this project it is given, on a level of technical documentation, a necessary radiator heating solution for the rooms which will be gained during planned adaptation and reparation of the old Basic court building in Banja Luka. Necessary heating energy amount for heating of the rooms of the building will be provided from the existing heating station TS – 30, placed in the old Basic court building basement.  

We stress here that the existing heating station TS – 30 along with the distributed pipeline network (horizontal and vertical distribution) for radiator heating of all rooms and the radiators (in function) in the old Basic court building, are retained completely in a present condition. Existing pipeline network for radiator heating, along with the radiators in collision with planned new Basic court building, should be disassembled and removed. Cutting spots of the existing pipeline and the removing radiators should be welded (or armored) by the rules of the profession. Here, it is important to mention that, within the old Basic court building, as heating bodies, radiators of different manufacturers are installed, but they provide necessary heating energy in the rooms that need to be heated.

Thermo-energetic installations works that need to be done during the adaptation and reparation of the old Basic court building are the following:

Existing radiator in the basement is removed due to the windshield installation. The same should be disassembled according to the rules of the profession and cutting spots on the existing pipeline network should be welded. Disassembled radiator should be stored at the corresponding place and by need, installed or replaced by another heating body in worse condition, by the choice of the investor. Existing removing radiator is presented in the graphic attachment no.1 – Disposition of basement equipment and pipeline network – condition.

Due to the planned superstructure of the new Basic court building, it is necessary to disassemble the existing pipeline network and the heating bodies (radiators), which are in collision with the planned superstructure in the part of the old Basic court building ground floor. Parts of the existing pipeline network, that is to be removed or disassembled, and the heating bodies in collision with the planned superstructure of the new Basic court building are presented in the graphic attachment no.2 – Disposition of basement equipment and the pipeline network. After the disassembling of the existing pipeline network and radiators on the ground floor, the cutting spots of the pipeline network should be welded or armored according to the rules of the profession.

On the 1, 2 and 3rd floor, it is necessary to displace the existing radiators in the hallway for 90° and to install them by the new wall, planned by the realization of the phase I – of the new Basic court building. Disposition of the radiators is presented in the graphic attachments no. 3, 4 and 5.

Newly designed solutions are presented in graphic attachments no. 6,7,8,9, and 10.

By the end of the pipeline and heating bodies installation, the whole installation is submitted to the cold water proof test according to the technical conditions. After the removal of eventual malfunctions, testing should be repeated.

By the end of the installation and connection to the hot water source, it is necessary to remove all malfunctions in the testing run, do the regulation of the water flow in the whole system and get the installation to function.

VENTILATION

Ventilation installation in the archive spaces of the old Basic curt building basement – system 1, is designed as independent system of mechanical ventilation, with the injection of the fresh air and the suck out of the polluted air and works with a 100% fresh air. On the account of the recommendations for the listed rooms on account of the matching number of air modification in the space, new amounts of air are adopted, calculated and presented in the calculation part – technical calculation of the ventilation.

On account of the project task and due to the energy savings, injection and suck out of the adopted amounts of air in the listed archive spaces is predicted by recuperating units.

Sanitary rooms ventilation in the basement part of the old Basic court building is designed naturally by opening windows. 

 Ventilating system V1.

On account of the recommendations for the listed archive space and on the basis of matching number of air modifications in the space, the air amount of 3500m3/h is adopted. On account of the project task and due to the energy savings, injection and suck out of the adopted amounts of air in the listed archive spaces is predicted by recuperating unit, placed under the basement ceiling.

Fresh air is injected from the outside over the external fixed grille with protective net (common for the whole archive space), placed at the external wall of the basement facade (the same is used for polluted air), which is a façade component. Fresh air from outside is lead to the heat recuperator, where the energy of the polluted air is used and the fresh air is heated/cooled, depending on the outer conditions. Additional heating of the outer air in winter regime to the wanted temperature is predicted by canal electric heater, of electric power 9kW, which is set before the recuperator to prevent it from dewing and condensing on the panels of the modifier (recuperator), with a goal of protecting the modifier and better heat transfer. Before fresh air goes through the modifier of the heat recuperator, the same one goes through a filter section placed on the side of polluted air.

Air distribution is conducted by zinced canals as shown in the graphic part of the project, and as distributive elements, square air diffusers with connection box and aluminum grids installing under the ceiling are predicted.

Air diffusers (5 pieces) for fresh air are predicted, while as suck out elements aluminum grids 425x225 (4 pieces) and 325x125 are predicted (4 pieces). Listed distributive elements are with a flow regulation. Square air diffusers connection (connection boxes), with main splitting canal, is predicted by flexible (elastic) hoses.

Equipment and air canals disposition is visible in the graphic part of the project.

HEATING STATION

Existing heating station TS – 30 is placed in the basement of the old Basic court building. In the heating station, a temperature modifier 400 KW of capacity is installed. Here, it is important to state that in the existing heating station, there are old temperature modifiers with belonging reinforcement, who do not work anymore, so, the same should be removed completely. From the existing heating station, over the splitter and collector and corresponding circulation pumps, necessary heating energy was supplied to two more buildings near the old Basic court building: Dom zdravlja (health center building) and Zavod za projektovanje (Designing institute). These two buildings have, in the meantime, disconnected from the city hot water network, they are no more consumers of the city heating, which provider is the city heating plant „Toplana“ a.d. Banja Luka. Added to this, there is still equipment in the existing heating station, which supplied the mentioned two objects, so a part of that equipment can be used for planned superstructure of the new Basic court building. All equipment out of use in the existing heating station should be removed. Here it is important to mention that the existing temperature modifier satisfies the needs for heating energy of all rooms that are to be heated in the old Basic court building, but during the realization of the phase I – of the new Basic court building, there will be an increase of heating consumption, so the existing modifier should be of capacity (by installing new panels) for the total heating consumption of the whole Basic court building, or to replace the existing with one of a matching capacity. 

Station heating capacity
Heating capacity of the station is determined on the basis of the calculated heating losses of the old Basic court building, providing the present state of the remote heating system. On account of that, a compact heating station with a panel modifier was chosen, of the heating capacity 400 kW, Basic 130/73 oC and secondary 70/90 oC. 

 Heating substation location

Heating station is located in the basement of the old Basic court building in a technical room intented for that purpose. 

System expansion

Providing the size of the building and the installation, system of closed expansion is predicted and closed expansion dish, nominal volume of 1000 liters is adopted, and it is installed the roof of the old Basic court building. Closed expansion dish must match maximum working pressure of 6 bars, and the safety valve opening pressure set to 3.5 bars.

Circulation pumps

For hot water circulation, for individual consumers, separated pumps are adopted for the radiator heating.

In the heating station, automatic regulation and heating energy consumption measuring was provided.

Pipelines, reinforcement, isolation

Secondary pipeline in the heating substation and the pipe splitter of the radiator heating in the basement should be isolated with mineral wool in the coat of aluminum tin 0.5 mm, isolation thickness of 30 mm.

The heating station pipeline should be made of steel weldless pipes and cranks can be R=1.5D, while reinforcement installed on Basic side must match the nominal pressure at least NP16 at ignition conditions and on the secondary side at least NP6.

Pipe connectors must not be made in the walls but on the easy accessed spots. At the pipes assembling, a possibility of warm extension of the pipes should be taken into consideration.

Putting into circulation and installation charging

It is not allowed for the water from Basic to be discharged through the temperature modifier, without having water on the secondary side of modifier, because greater pressure and hydraulic strokes on Basic could, in that case, lead to panel damaging and heating modifier lids. Charging of the secondary is held by short connection from the Basic return, and the water amount for the addition is measured by installed water gauge.

Installation charging should be conducted by gradual removal of the installation air.

 Heating station ventilation

Natural ventilation of the heating substation is adopted, so in the metal doors of the heating station, a ventilating grid for installation in doors is set, grid dimensions of 525x325 mm, while above the heating station doors, an opening with a net is being left. 

INSTALLATION, USE AND MAINTENANCE OF THE HEATING STATIONS

Installation instructions:

· During installation, attention must be paid not to damage the equipment.

· If the equipment is delivered in sections, perform the assembling of the equipment and pipes according to the equipment assembling scheme.

· Perform proofing tests on Basic and secondary pipeline.

· Conduct regular wash of the Basic and secondary pipeline before ignition.

· Regular venting of the Basic and secondary pipeline.

· Sensor for external influences should be installed on the North wall at the height of 2.3 m.

· Before ignition, turning direction of the circulation pumps should be checked.

· Circulation pumps must not start on “dry”

· Check if matching static pressure is on the secondary before the pumps start.

· In the case of manual opening of the regulation valve, check if it is under voltage. Irregular procedure will damage the electro-motor drive.

· Electric connection of the pumps, controllers, electro-motor drives, sensors, etc, must be conducted according to the electric connection scheme.

· If control cabinet of the pumps on the substation has time set, then the values of factory set should be checked.

· During the first week of the heating station use, within the automatic working system, impurity catcher should be often cleaned and pump temperature and sound should be observed.

· A heating station log is necessary to write, in which the operative parameters of the heating station such as temperature and pressure should be noted.

· During summer, do not discharge the water out of the temperature modifier.

· Equipment should be kept clean and all electric cabinet closed.

· Equipment should be stored only in dry and heated space.

· Within guaranteed deadline, eventual equipment interventions can be conducted only by verified repairman, otherwise the warranty is void.

Putting into circulation and maintenance

Before heating station is put into circulation, following should be checked:

· Whether the pipeline connection is conducted according to the project documentation

· Whether the discharging taps are closed

· Whether the secondary pipeline is connected to the expansion dish

· Whether the temperature modifier is filled with water and the pressure is increasing gradually to the working pressure (during the charging, the temperature modifier should be carefully vented)

After that, closing taps should be opened and the work of the heating station supervised (e.g. temperature, pressure, expansion, eventual leakage...). If heating station is working according to the project demands, then it can be put into continued circulation.

Ignition working control of the heating station

Regular, safe and economic work of the heating station is controlled by the so-called ignition tests. According to the need, for example, every two months should be checked:

· That there is no water leakage on the heating station equipment

· To compare the starting water temperature on secondary side with the external temperature (comparison according to the regulation curve in the controller)

· Temperature of incoming water and the return of the Basic network and temperature difference

· Pressure decrease on the Basic part of the installation

· Time setting values (if the heating station has such demands)

· Secondary part pressure

· Pumps, valves and expansion dish (leakage, bearings noise, heating of the electro-motor and electro-motor drives)

Preventive maintenance

Preventive maintenance involves following activities in a time interval:

	Procedure           
	Time interval:

	Checking of the pre-set values of automatic regulation
	4 months

	Safe valves working tests
	Monthly during heating

	Pre-pressure in the expansion dish test
	Autumn

	Pumps and valves axis turning
	Autumn

	Automatic control test (according to the manufacturer’s manual)
	Autumn


Temperature modifier must be controlled and cleaned according to the need and in accordance with the instruction of the temperature modifier manufacturer.

General notice:

Equipment stated in graphic and textual documentation is in accordance with the investor, but the equipment of another manufacturer can be installed, of the corresponding quality and technical characteristics, by the wish of the investor.

.

2.    EQUIPMENT CALCULATION AND SELECTION

2.1. TECHNICAL CALCULATION OF THE VENTILATION OF THE ARCHIVE SPACE IN THE OLD BASIC COURT BUILDING BASEMENT
2.1. SYSTEM 1 VENTILATION (BASEMENT)

· On the basis of the number of changes

Archive space surface cca A=229 m2

Height of cca h= 3,2 m

n=(3 - 6) change, adopted n=3 

Vp = a x h = 229 x 3,2 =732,8 m3

V = Vp x n = 732,8 x 3 = 2198,4 m3/h, fresh air amount

AIR AMOUNT ADOPTED Vs = 2500 m³/h

For the recuperator worth following:

tsz = - 5 °C – fresh air temperature

t0z = 20 °C – ejected air temperature (polluted)

tsz’= 8,6°C – fresh air temperature (from recuperator)

Hot water pipeline heater required power

For the fresh air adopted amount of V= 2500 m³/h, heater power is given by:


Q = V x 𝛒 x cp x (tu – tv) = 2500/3600x1,2 x1x (20-8,5) = 9,60 kW, where

· 𝛒 = 1,2 kg/m3 – air specific mass,

· Cp = 1 kJ/kg °K – air specific heat 

· tu = 20 °C injected air temperature (into the rooms)

· tv = 8,6 °C external ventilating temperature (temperature behind the recuperator)

For reduced amount of fresh air (50%) in the conditions when the temperature is below -5 °C (winter) of V= 2000 m3/h, heater power is given by:

Q = V x 𝛒 x cp x (tu – tv) = 2000/3600x1,2 x1x (20-9) = 8 kW, where

· 𝛒 = 1,2 kg/m3 – air specific mass,

· Cp = 1 kJ/kg °K – air specific heat

· tu = 20 °C injected air temperature (into the rooms)

· tv = 9 °C external ventilating temperature (temperature behind the recuperator)

 Having in mind the possibility of the fresh air amount regulation, (recuperator ventilator has three gears) and the possibility of external air temperature decrease under -10 °C and standard heater size, the canal electric heater is adopted, power of Nel = 9,1 kW, set with necessary automatics for regular work and heater protection (electronic temperature regulator, canal sensor ).

Air distribution elements selection

For the flow 3000 m³/h of fresh air, five square air diffusers were adopted, with boxes of effective surface -  Aef = 0,0628 m2  V = 500 m³/h, v= 2,21 m/s with flow regulator,  and for air suck out from the archive, eight aluminum grids were predicted dimensions of 425x425 (4 pieces) Aef = 0,044 m2  V = 500 m³/h, v=3,16 m/s with flow regulator and dimensions of 325x125 (4 pieces).  

Working regulation

Flow regulation is conducted by change of torque number of pressure and suck out heating recuperator ventilator (three gear motors) over the torque number regulator, while the heater working regulation and injected air temperature is done by canal faucet.
PART IV
WATER SUPPLY AND SEWAGE SYSTEM

A.
TEXTUAL PART

1. Tehnical report

2. Specification of works

3. Hydraulic calculation
1. TECHNICAL REPORT
.Adaptation and rehabilitation of part of the existing  building and realisation of the first phase of the new building of the Basic Court is planned at the location concerned. There is already installed internal distribution system of water supply and sewage within the plot, as well as public city water supply and sewage system installed in the road base of the surrounding roads- Alley of Saint Sava and Street Bishop Platon, that go around the specified building.

Sanitary and fire suppression water is provided by connecting to the city water supply network, by a connector Ø80mm to the pipeline Ø100mm in Alley St. Sava. For the needs of a part of the new building it is necessary to carrie out necessary installations of a new sanitary water and hydrant network from the existing water meter shaft. Used water from the facility will be drained into existing internal sewage distribution within the parcel, while the existing sewage will have to be partially relocated to other corridors, because it will be destroyed by the new building that comes onto them. Connection of the building to the existing water meter shaft, sewage distribution to the existing and new main drains is the subject of the landscaping design.

INTERNAL INSTALLATIONS

Water supply systems for all facilites (cold/hot sanitary water) are designed with water pipes of propylene class PN10 (PP-RCT or PP-R propylene copolymer). Internal hydrant network was designed from steel galvanized pipes.

The needs for sanitary water in the new building will be fulfilled with the new supply from the existing water meter shaft Ø50 (DN40mm), while the old part of the building retains the existing sanitary water distribution.

In front of all sanitary equipment, installation of stop valves with a plated cap and rosette Ø15mm is provided. Fasteners on the hydrant network were not designed.

The pipes are dimensioned based on the load units for every outlet spot, provided that the water flow rates higher than prescribed for the selected pipe profiles do not occure. Hot water preparation for the facility is done individualy with electric water heaters. All pipes under the ceiling and in the floor of appropriate facilities, as well as the ascenting lines in installation blocks must be thermaly insulated.

Fire protection of the building is provided by installing eight new hydrants in the new building and partiall retaining of the existing hydrants in the old building, as well as switching the old hydrant water supply line for the new one of higher capacity (existing Ø50mm, the new one Ø80mm with reconnecting to required min. Ø65mm in the old part). The position of fire hydrant (hydrant cabinet) is shown in the corresponding graphic attachments. A hydrant valve and a fire hose of nominal diameter of 52 mm and length of 15 m with a nozzle diameter of 12 mm are installed in the (wall) hydrant cabinets. Hydrant network must be secured against freezing and mechanical damage. 

Hydrant network, with all the appliances and fittings must be controlled at least once a year. During the controll, the water pressure in the hydrant system is measured while two hydrants are working simultaneously. Pressure is measured while dispensing the water in full stream from both hydrants, after two minutes of dispensing start. In the report on the measurement of pressure the date and time of measurement is stated.

Hoses in hydrant cabinets will be inspected at least once a year, using the water pressure of 7 bar.  

Dimensioning of the pipes and hydraulic calculation is given in tabels in Chapter 3. 

All pipes for hydrant network are isolated according to the place of installation, with double-felted tape for the wall pipes, double decorodol tape and a coating of bitulit for the pipes in the soil, and a prefabricated polyurethane insulation of corresponding diameter for the pipes exposed to freezing.

Complete installation of foul sewage is designed with plastic sewage pipes and fittings. PVC and PP sewage pipes and fittings have been selected.

Horizontal drains from the sanitary facilities are mostly installed in the floor of sanitary facilities. Sewage vertical lines are ending with the vent heads that are protruded at least 1 m above the level of the roof for ventilation. Draining of the water from the floor of sanitary facilities is planned by using the floor drains with nickel grating.

Revision parts on the sewage vertical lines are designed in order to enable the sewage network maintenance.
In the sanitary facilities for employees working in the archives in the basement, a small device for drainage of used water is inserted, such as Wilo-DrainLift XS-F, or a device with same or better performances than the above; investor has the right of choice. The function of the device is to transfer the collected water into the horizontal draining sewage lines, which is planned to be the outlet from the new part of the building. Device characteristics are given in the attached technical data sheet: Wilo-DrainLift XS-F.

2. TECHNICAL REQUIREMENTS FOR THE EXECUTION OF WORKS

for the installation of the water supply and sewarage systems
Previous measures

1. Installation of the water supply and sewage system covered by this design should be executed completely according to the design.

2. Before starting of works, the contractor is required to compare the designed connector with the actual situation on the site and discuss with the supervisory authority of the possible disputed issues.

3. Prior to any eventual changes, the contractor is obliged to timely inform the supervisory authorities and obtain the consent from the designer.

Setting the lines
4. The contractor should check all elevation levels in the design and reconcile them with the actual levels on the spot.

5. During the sewage network installation, it is required to install connection to the street channel first, then the lower distribution, and at the end the vertical lines with branches.

6. All horizontal lines are set with inclines towards the lowest discharge spot.

7. Materials corresponding to Yugoslav standards (JUS) can be used, and they must be inspected prior to use on site
8. Only brand new materials and equipment are allowed for use.

9. Bending of galvanized pipes must not be carried out in the warm nor in the cold state.

10. While installing the pipes in the wall, they should be placed perpendicular to the wall surface. Pipes should not be installed diagonally through the wall.

The pipes in the ground
11. All pipes are installed in a layer of sand covering the pipe on all sides, thickness min. 5 cm.

12. At the bottom of the trench there must be sufficiently thick layer of well compacted sand. Humus, waste building materials, gravel and stones must not be used for backfilling trenches.

13. Placing pipes in the trenches can begin only after the supervisor determines that the trench is dug properly and according to the project.

14. The trench should not be filled before the supervisory authority reviews the network, nor prior to testing installation.

Pipes in structures
15. Firm installing of the pipes into the walls, concrete and other structures is not allowed.

16. Openings for the passage of pipes through the structure must be sufficiently large and the space between the pipe and structures filled with plastic mortar, to prevent damage to pipes.

17. Water pipes are protected with a protective tubes whose diameter is 40 mm larger than the outer diameter of a water pipe when passing through structural walls, and the space is filled with wad and asphalt putty.

18. Potential unforeseen chasing of the walls and interfloor construction can be carried out only upon prior permission of the supervisory authority.

Protection of the pipes
19. Water pipes must not pass through the walls of chimneys and ventilation ducts, through sewage manholes, under floor of the toilet or urinal or through the places where they can be exposed to contamination.

20. At the crossing points with other water supply systems, pipes must be protected. Water pipe must be higher, and the inter-space should be packed with clay at least 20 cm thick. If the distance is less, water pipe must be passed through the protecting tube same as when passing through a wall.

21. In places where they are exposed to freezing, the pipes must be thermally insulated. Insulation is to be done carefully and lines must not be backfilled before the authorized authority inspects it.

22. When work is suspended, pipes must be temporarily shut, so that the water would not be contaminated or filled with waste material.

Joints
23. The pipe joints among themselves and between the pipes and fittings, that is couplings, or special parts must be done carefully. When connecting, the inner diameter of the pipe should not be narrowed with parts of the valve, tow, tin, lead or otherwise, nor deformed by bending pipes.

24. Connecting of pipes should not be executed in the wall, floor slab or the like. This kind of connecting should be avoided if possible.

Fastening of the pipes
25. Pipes must be fastened to the walls, ie. structure with clamps spaced at a maximum of 2.0 m and a lead pipe at a distance of up to 1.0 m. Additionally, they must be leaned on the wall through their entire length.

26. Pipes should be placed so as to allow expansion due to heat.

Fittings

27. Water supply fittings must be previewed, and installed after it is confirmed that they are operational.
28. Installing of fittings should be performed accurately while taking into account easy handling and the aesthetic appearance.

29. All valves and drain faucets should have the same diameter as the pipe.

Sanitary equipment
30. Installation of sanitary equipment should be performed accurately and according to the attached details.

Testing the installation
31. 
Water supply system
Test pressure to which it is necessary to test the building system should be at least one bar greater than twice the working pressure, ie. to the one obtained by hydraulic calculation done by the following procedure:

All openings and ends of the pipe network are closed with plugs, then the network is filled with water. Prior to that, a the pressure gauge is installed in a suitable spot, and water is compressed with a manuall pump until the pressure gauge indicates a specific test pressure. If the needle on the gauge decreases, the network is to be observed in order to find a water leaking spot. This is done both visually and manually, palpating all connections to check whether they are wet then drying them and re-checking. Faulty connections are to be repaired and then the test is repeated. Charging and discharging of the network is made through hose bib. Before putting to operation,the system should be flushed with pressurized water to clear the network from foreign objects that could have reached into it during work. Repeat until the water becomes fully clear.

After these tests water disinfection is carried out according to the following procedure:

-
Disinfectant will be prescribed by the sanitary water supply service, in accordance with the sanitary inspection of the city.

-
Flushing and disinfection control should be performed only under the supervision of a responsible, qualified and authorized representative of the company sanitary service.

-
It is believed that 30-50 mg/l is sufficient. In this case the dose is prescribed by the authorized representative of sanitary services, who is entirely responsible for the disinfection and the eventual consequences.

-
Lower concentration (10 mg/1) is recommended when chlorine remains in contact for 12-24 hours.

-
Normal duration of chlorine is 3-12 hours.

-
Higher doses of chlorine are used when it is known that the pipeline contains organic matter which can not be removed by flushing, or when it is necessary to shorten the time of disinfection.

-
Minimum duration of disinfection should be 30 - 60 minutes. 

-
Adding chlorine is done through chlorinators through a special connector. Water discharge is done at the end of the network until the chlorine is clearly felt. 

-
Parts of the network that are not be disinfected must be safely separated from parts of the network that are to be disinfected 
-
Accountable manager of sanitary services should ensure the protection of workers who work on disinfection, since the chlorine is hazardous to health if not carefully handled with.

-
The responsible manager of system users should publicly notify users that it is dangerous to use water during disinfection.

-
When disinfection is completed the pipes should be flushed with clean drinking water until you get clean drinking water (with tolerable concentration of chlorine).

-
A Record of finished chlorination should be kept, verified by the person under whose control  disinfection of pipelines was performed.

32. 
Sewage network
Testing of sewage networks regularity in buildings is carried out in three stages:

-
The first stage consists of an examination of the lower draining network before it is backfilled, with controlling of the slope of the canal according to the design. To test the regularity of joints it is necessary that the whole system is filled with water after the channel is shut at the lowest end. In case of a leaky joint, the joint must be melted near the coupling and then sealed, and tested again. Only after this, the trenches can be backfilled.

-
The second stage is executed when the whole vertical network with branches is installed. The testing is performed using water or air. 

Testing with water is done partially for certain vertical lines, after all the ends of the branches are blocked except the highest part through which the network is filled.

Testing is carried out under the pressure of the water column height of at least 3.0 m above the highest outlet. If within 15 minutes all joints hold, it is a sign that all joints are functional.

Vertical networks are tested with air using a compressor with pressure gauge. The compressor is connected to one of the openings while all others should be firmly clogged. Test pressure is 0.35 atm. and it lasts 15 minutes. Slightest decrease in pressure means that there is a joint leak, and it must be put into proper condition.

-
The third stage – Testing is done after installing of all sanitary appliances. Test pressure is 2.5 cm of the water column (0,0025 atm). 

If there are no changes in the entire network and all the siphons hold water, it means that the installation is functional.

Until the tests are executed the grooves for pipes should not be closed, nor should the flooring be installed.


33.            Testing is done at the expense of the contractor.

Obligations of the contractor
34. For the calculation of executed works, established quantities and unit prices agreed are relevant.

35. When calculating the executed works on the installation of thermal insulation, measures are taken from the external surface of insulation in m2.

36. If the contractor determines that the planned work can be done in a technically easier, simpler or more rational way, or that some technical requirements or disposition of drawings and other contract documents are detrimental to the durability, stability and quality of work, the contractor is obliged to enter their comments and observations into construction diary and to add their own suggestions.

HYDRAULIC CALCULATION
a) water supply system

Hydraulic calculation is made on the basis of unit load. The calculation results are relevant for determining the required pressure at the point of connection to the existing water supply system (connecting line is cast iron pipe Ø80mm) in water meter shaft.

Table 1: Hydraulic calculation of sanitary water

	Route
	number JO
	Water

amount
	Pipe

diameter
	Route

length
	Resist. in 

pipe
	Total

resist.

	from
	to
	 
	Q (l/s)
	mm
	 
	on 1 m
	(m)

	1
	2
	1,5
	0,306
	15
	6,0
	0,83
	4,90

	2
	3
	2,0
	0,353
	20
	2,0
	0,22
	0,44

	3
	4
	2,5
	0,395
	20
	1,10
	0,27
	0,30

	4
	5
	2,75
	0,415
	20
	1,60
	0,29
	0,46

	5
	6
	4,75
	0,545
	25
	3,10
	0,15
	0,47

	6
	7
	8,0
	0,707
	25
	3,14
	0,25
	0,79

	7
	8
	11,25
	0,838
	32
	0,50
	0,08
	0,04

	8
	9
	12,75
	0,893
	32
	3,20
	0,09
	0,29

	9
	10
	16,0
	1,0
	32
	0,50
	0,11
	0,06

	10
	11
	17,5
	1,05
	32
	3,01
	0,12
	0,36

	11
	12
	20,75
	1,135
	32
	0,5
	0,14
	0,07

	12
	13
	22,25
	1,185
	32
	3,55
	0,15
	0,53

	13
	14
	25,50
	1,262
	32
	0,50
	0,17
	0,09

	14
	Con.
	30,0
	1,369
	40
	54,0
	0,09
	4,86

	
	
	
	Loss of resistance in the network
	13,66

	
	
	
	Geodetic height
	16,10

	
	
	
	The loss on the connector and the water meter shaft
	5.000

	
	
	
	Required overpressure
	5.000

	
	
	
	Total losses
	39,76

	
	
	
	Required pressure on the connector
	>40 m


By further analysis of actual data we have:

· building hight (from the city's water supply pipe to the last outlet) around 16,1m
· level of the external water pipes at the connection point of the object to the existing water supply network: around 162,00 m.n.m.

· level of the first altitude zone:  210,00 m.n.m. (area belongs to the first altitude zone of water supply)

· maximum available (hydrostatic) pressure at the highest outlet is: 

210 – 162,00 = 48,00m which is above necessary 40,0 m.

Sections marks in the tables of previous calculations are consistent with graphic attachments with schemes of sanitary water in the building.

All pipe dimensions are related to internal (flowing) diameter of the pipes (in millimeters).
	Table 2: Hydraulic calculation of the water for fire suppression

	Route
	 
	number JO
	Water

amount
	Pipe

diameter
	Route

length
	Ressist. in 

pipe
	Total

Ressis.

	from
	to
	 
	Q (l/s)
	mm
	 
	na 1 m
	(m)

	nozzle
	hose
	100
	2.5
	50
	15
	0.08
	1,20

	1
	2
	100
	2,5
	50
	3,64
	0,08
	0,29

	2
	3
	400
	5,0
	65
	12,80
	0,08
	1,02

	3
	conn.
	400
	5,0
	80
	35
	0.03
	1,05

	 

	
	
	 
	Loss of resistance in the network
	3,5

	
	
	 
	Geodetic height
	16,1

	
	
	 
	The loss on the connector and the water meter shaft
	5

	
	
	 
	Required overpressure
	25

	
	
	 
	Total losses
	44,6

	
	
	 
	Required pressure on the connector
	>45 m


By further analysis of actual data, and according to the method of the previous calculation we have:

•
maximum available (hydrostatic) pressure at the highest outlet is: 

210 – 162,00 = 48,00 m which is above of required 45,0 m.

Section marks in the tables of previous calculations are consistent with graphic attachments with schemes of hydrant water in the building.

All pipe dimensions are related to internal (flowing) diameter tube (in millimeters).
b) foul water sewage

The maximum amounts of used water will be determined by Samgin's empirical model:
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, where:

Q - amount of used water (l/s)

No – number of sanitary appliances of the same kind

Po – probability of simultaneous operation of the sanitary appliances of the same kind

qo – flow of used water from a single sanitary appliance

Tabela 3: Hydraulic calculation of wastewater on the sewage vertical line KvN2 Ø110

	sanit.appliance
	Total number of san.applian. Nо
	equivalent factor Ке
	equivalent num. of san.appliances NоКе
	Pо(%)
	qо(l/s)
	Q (l/s)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	toilet bowlwith a low-mounted water tank
	24
	6.00
	144
	10.00
	2.00
	4.80

	urinal
	10
	0.50
	5
	14.30
	0.17
	0.24

	washbasin
	23
	0.50
	11.5
	10.00
	0.17
	0.39

	sink
	5
	2.00
	10
	14.30
	0.67
	0.48

	TOTAL:
	5.91


For selected profile of the vertical line ( 110 mm with slope of 2% (taken from praxis) other hydraulic elements are:
· velocity in full pipe vd  =  1,19m/sek
· flow for the full pipe profile:  Qd= 10,2  l/s

· ratio Qh/Qd= 5,91/10,2 =0,580


       - 
ratio read from the diagram : Vh/Vd=1,03Vh=1,03x 1,19=  1,23m/s
- percentage of pipe fullnes:  h/D=0,55h=0,55x 100= 55 mm

Table 3: Hydraulic calculation of wastewater in the sewage horizontal line – building exit Ø160

	sanit.appliance
	Total number of san.applian Nо
	equivalent factor Ке
	equivalent num. of san.appliances NоКе
	Pо(%)
	qо(l/s)
	Q (l/s)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	toilet bowl with a low-mounted water tank
	30
	6.00
	180
	9.20
	2.00
	5.52

	toilet
	10
	0.50
	5
	14.30
	0.17
	0.24

	washbasin
	29
	0.50
	14.5
	9.20
	0.17
	0.45

	sink
	5
	2.00
	10
	14.30
	0.67
	0.48

	trocadero
	2
	0.70
	1.4
	14.30
	0.22
	0.06

	TOTAL:
	6.76


For selected profile of the vertical line  ( 160 mm with slope of 1% other hydraulic elements are:
· velocity in full pipe vd  =  1,06m/sek
· flow for the full pipe profile:  Qd= 19,3  l/s

· ratio Qh/Qd = 6,76/19,3 = 0,350


       - 
ratio read from the diagram: Vh/Vd=0,92Vh=0,92x 1,06=  0,98m/s
- percentage of pipe fullnes:  h/D=0,55h=0,407x 150  = 61 mm

c) rain water sewage
Hydraulic calculation for rain water sewage canals was carried out based on the following elements: 

     -  selected relevant rain intensity 155l/sec,ha (intensity of fifteen minutes downpour and two-year return period).

· Total area of the roof surfaces of the building is approximately 452 m2;

· The total amount of water from the rain on the roof surface is: 

· Q=155x452x0,95:10000=6,66 l/sec; 

· Water from the new part of the roof is drained by six vertical lines;

· The amount of water per single roof vertical line: 6,66 : 6 = 1,11 l/sec

· selected pipe profile (125

· Other hydraulic elements are (praxic is  that the vertical lines in the hydraulic sense count as horizontal with a drop of 2%): 

· velocity in full pipe  vd   =  1,29 m/sec

· flow for a full pipe profile:  Qd = 14,3  l/s

· ratio  Qh/Qd=1,11/14,3=0,078

· ratio read from the diagram :Vh/Vd=0,61Vh =0,61 x 1,29 =  0,79m/s

· percentage of pipe fullnes: h/D=0,21      h=0,21 x 120  =  25 mm

PART  V

ELEVATOR

TEHNICAL DESCRIPTION OF LOW-BURDEN ELEVATOR

TEHNICAL FEATURES:

NUMBER OF ELEVATORS

1

TYPE  



            Electric low-burden elevator

TRANSMISSION RATIO

1:1 

CAPACITY

100 kg 

DRIVING SPEED


0,3 m/s 

No OF STOPS

6 / -1,0,1,2,34/

No OF ACCESS DOORS

6, cabin passage under 180(
ELEVATION HEIGHT

18,36 m

COMMAND

    one,calling-sending from outside

ELEVATOR CHUTE



                   Construction

reinforced concrete



                   Base dimensions:

Width 1350 x depth 875 mm    

                Elevator chute pit:
800 mm

CABIN RAILS

T 50X50X5

ELEVATOR CHUTE DOOR



                   Dimensions: 

Width 750 x height 800 mm

                   Panel processing:
INOX 

MECHANICAL SPACE :



                                    Position:         Up,in top of elevator chute,leaned on guardrail and addition

                                                           steel girders anchored in lateral wall of elevator chute and

                                                           control  panel next to elevator chute in highest station

                                                           (IV floor)

ELECTRIC MOTOR STRENGTH

1,1 kW

POWER SUPPLY

3X380 /220 V, 50 Hz

DIAMETER OF BEARING ROPES
6,5 mm

NUMBER OF BEARING ROPES

2 pieces

CABIN

Metal, passage under 180°

                                   Dimensions:  
Width 750 x depth 750 x height 900

                               Cover of walls: 
Inox

MANAGEMENT ELEMENTS              Calls with buttons on access doors,buttons to number of 

                                                            stops,button STOP

SIGNALING

                         Confirmation of recieving call,

                                                            digital indicator of cabin position

CONTROL PANEL

                          Position:

Next to elevator chute in highest station (IV floor)
ELEVATOR CHUTE

Elevator chute is of reinfoced concrete.

Befor elevator installation,check all elevator chute dimesions.

Cabin and counterweigt are in same elevator chute.

All access on elevator chute are closed by metal doors.

Depth of the bottom part of elevator chute (elevator chute pit) is 800 mm.

Elevator chute pit bottom has to be permanent protected from water.

Camber of elevator chute above last station is 3700 mm.

There has to be ventilation hole in elevator chute,whose total area of cross cut is at least 1% from horizontal cross cut area of elevator chute and by which air from elevator chute is led to atmosphere.

Installations or devices that are not part of elevator,should not be built in elevator chute. 

Elevator chute has speed limiter that is mechanically connected with cabin frame.

It serves as security against  excess of cabin moving speed for more than 15%,and in that moment over switch that is placed on it,turns off management and driva voltage and if cabin continue to move,device for forced braking activates.

Cabin catcher device can not start to work by speed limiter before speed of 115% of rated speed is achieved.Device works equaly to both cabin rails.Speed limiter is moved by steel rope 6 mm diameter.Speed limiter should be approved and approval is delivered with equipment.

Elevator chute lighting

Elevator chute lighting is made with lamps that are protected from dust,with bulbs of 60W strength.Bulbs are distributed vertically at distance maximum 7 m,and first and last are maximum distanced 0,5 m from pit bottom or from the top of elevator chute(Investor obligation)

MECHANICAL SPACE 

Drive machine is placed in top of elevator chute (mechanical space).Into mechanical space,drive machine and speed limiter are placed on steel girders an in metal control panel (near elevator chute doors in ground floor) command A-table and distribution B-table with main switch.

Installations that does not belong to elevator should not be built in elevator space.

Mechanical space has to be dry and sound isolated,with fireproof walls and ceiling,bright coloured and without dust (temeperature 5(C do 40(C)-investor obligation.

Space in front of control panel has to be lighted so the strength of lighting is at least 200 Lx,measured on the floor.

Control panel door locks.

Feeder line for elevator power feeding is derived from main distribution panel to control panel in facility or to distribution board with main switch in.
For grounding of elevator,a grounding port of facility has to be brought into mechanical space and annular installed to all metal parts.A port of lighting rod of facility has to be led into mechanical space and elevator chute pit (investors obligation).Electrical insulation rubber mat is placed in front of control panel,during elevator maintenance.

Consumables goods (cleaning clothes..) are held in metal boxes with lids that are from fireproof material.

CABIN

Cabin is metal,covered with stainless steel.

It is made from steel tin and built in bearing steel frame.Cabin and counterweight are hanged by 2 independent steel ropes with diameter of (6,5 mm,that are transffered over drive strings and which is placed in top of elevator chute.

Rope construction is 8x(1+9+9)+VJ,with smooth light-drawn string with rated strength of 1770 N/mm2.

Ropes are approved and approval is delivered with equipment.Cabin is led by strongly fixed steel rails T 50x50x5 mm.Number of rails is even.They are supported and held up on consoles with enough length,so cabin can not leave them.

DRIVE MACHINE

Drive macine is placed in top of elevator chute and leaned on steel profiles that are anchored into lateral and back wall of elevator chute.

Drive machine strength is 1,1 kW.It is connected to electric net 3x380V/220V, 50 Hz.

On drive machine shaft a drive a sheave is built-in,over which tow ropes are crossing. When counterweight rests on  fenders,towing ability of drive sheave will block cabin lifting.

COMMAND TABLE-MANAGEMENT

Next to elevator chute door in last stop (IV floor) a metal control panel is placed,where are command board (A-board) and distribution board (B-board) with main switch.

THUNDERBOLT PROTECTION

Protection from atmospherics should be done by connceting both ends of elevator rails with ligting rod of building.Lighting rod is made within lighting rod of building,so rails connecting needs to be defined by installation project of a building.(not subject of this project)

FIRE EXTINGUISHER ( CO2)

It is placed near elevator chute door in highest station,on visible and accessible place and is secured from stealing.

CABIN COUNTERWEIGHT

Cabin counterweight is made from one or consist of more stronly connected parts or it is in shape of tin case filled with filling material.Counterweight parts has to be built so they can not fall out,break or waste.

Counterweight rails are T 50/A (T50x50x5)

If counterweight has more parts,there has to be a frame that holds strongly counterweight parts so they can not move or fall out.On counterweight frame are 4 sliderss,two in top part and two in bottom part that slide on rails.

FENDERS IN ELEVATOR CHUTE

For cabin moving limit same as her safe and soft stopping in case of invalid work of terminal switches,fenders are placed in elevator chute bottom.It is used an elastic polyurethane fender without damping whose rated speed is not bigger that 1,0 m/s.

MAIN SUPPLY LINE

Elevator supply line has to come from substation or main distribution board of facility.It supplies drive electric motor,elevator management,cabin and elevator chute lighting and jacks with protected contact.

Analysis of main supply line,for elevator supply (is not subject of this project) is done by projector for electrical installations of facility,based on data from elevator projector.

It is needed to count on voltage sag to starting current  during determination of supply line cross section (by producers data)

Electric motor drive data:

Pn = 1,1 kW

In = 3  A 

Ip  = 5,2 A 

cos φp = 0,84

fT = 0,87 

(corrective factor for environment temperature)
Id = 5 A 

(maximum elevator burden)

Iuk=Ip+Id=10,2 A           (maximum of total simultaneuos current)
l= 100 m                       (length of supply line)

λCu = 56 m/(mm2 

(conductivity of copper)
ΔU  =0,03(380=11,4 V    (allowed voltage sag-3%)
Cross section of voltage sag for allowed voltage sag criterion of suplly line of elevator (3%)

                   S=
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On the basis of upper analysis,cable of 5x4  mm2 Cu diameter is chosen,placed on wall or placed into installacion channel.

TEHNICAL DESCRIPTION  OF ELEVATOR 

TEHNICAL FEATURES:

NUMBER OF ELEVATORS
          2 (same tehnical features,difference is only in 

                                                             direction of opening doors)

TYPE



          Electric passenger elevator

PURPOSE


          Transportation of travelers

TRANSMISSION RATIO
          2:1 

CAPACITY

630 kg or 8 persons

No OF STOPS

6 /-1,0,1,2,3,4/

No of ACCESS DOORS

6, all access on the same side

SPEED



1,0 m/s 

ELEVATING HEIGHT


18,36 m

ELEVATOR CHUTE



                    Construction:

reinforced concrete (RC)



                    Base dimensions:

Width 1600 x depth 1800 mm 


                 Pit of the elevator chute:
   1400 mm

                    Top of the elevator chute:  3600 mm

MANAGEMENT


                                   From cabine
 With pushbuttons on register box (buttons with mark of stop,

                                                             button of opening doors,alarm button)

                                  From approach  With calling button on calling box,on frame of approaching 

                                                             doors

                   Service managemet

From the roof of a cabine, with pushbuttons on revision 

                                                           driving box

COMMAND

Microprocessor ''simplex'' , collecting in both directions, 



automatic evacuation to the closest station in case of 

                                                           disappearance electricity,fire program

DOOR OF ELEVATOR  CHUTE



                             Type:

Automatic, telescopic,double panel

                             Dimensions: 

Width 900 x height 2000 mm

                             Panel processing:
Inox, proof to fire F60 min

MECHANICAL ROOM:

Without mechanical room, drive machine placed in top

                                                           of elevator chute and metal control panel next to door of 

                                                           elevator chute,in highest station

CABIN

Metal, impassable ,standard equipment

                          Dimensions:  

Width 1100 x depth 1400 x height 2200 mm      

                          Cover of walls: 

Inox

                          Cover of floor: 

Black anti-slip rubber

         Cabin interior equipment: 

Indirect lighting in ceiling, INOX handle rail and miror on 3/4

                                                           of back side,emergency lighting (panic),control fins with call 

                                                            button,entrance protected with photocurtain

CABIN DOOR
    Automatic, telescopic, doublepanel, with



VVVF controlled drive

                         Dimensions:

width 900 x height 2000 mm

                         Panel processing:

Inox

SIGNALING

           In cabin

Confirmation of recieving call,cursor of cabin position and                                                           

                                                            direction of further moving,overload indicator of cabin,sound                                                                      

                                                            signal "Alarm"

            On all stations:

Confirmation of recieving call, cursor of cabin position and                                                                                          

                                                           direction of further moving


On rest of the stations:
Confirmation of recieving call, cursor of cabin position and                                                                                          

                                                           direction of further moving

The elevator is designed for vertical transport of passengers in residental permises.

Elevator implies permanent installed plant actuated with electric energy,used for transportation people,or burden,which are used by certain stations,using cabin,whose measures and construction allow normal safe access to people or burden,and which is moving in elevator chute between al least two firm built-in rails.

ELEVATOR CHUTE

Elevator chute is made of concrete.

Dimensions of elevator chute in base: 1600 x 1800 mm

Walls of elevator chute should not have dents or bumps bigger than 5 mm.Dents and bumps bigger than 2 mm have to be beveled under 75º angle to horizontal.

Walls of elevator chute have to be of material which is resistant to mechanical damages,fire and which will not make dust and will prevent dust deposition.

Walls of elevator chute have to be built as not-flexible,flat and smooth.Wall is considered as not-flexible if under the influence of vertical power of 300 N,at place of that power influence don't flex more than 10 mm.Wall is considered as flat if there is no dents or bumps bigger than 5 mm.Wall is considered as smooth if it is well cleaned and painted with bright colour.

Elevator chute has to withstand loads that  accrue during work of drive machine and during fit of cabin and counterweight on bumper.Forces that act in elevator chute are determined to elevators regulations and are given in Computing verification of elevator. 

Elevator cabin and counterweight are in the same elevator chute.

The height of elevator chute top is minimum 3600 mm.The steel grider is placed in top of elevator chute for installation/removal elevator equipment of appropriate capacity.

At each elevator access or elevator chute are openings,which are closed by metal access doors. 

In top of elevator chute has to be channel 350x350 mm (minimum 2 % of base area of elevator chute) for ventilation and smoke to outside facade or can be connected to ventilation system of facility and performed according to elevators and fireproofness regulations.

At the level of lowest station a switch "STOP" is built in,with marked positions "ON" and "OFF" as well as bipolar schuko connector with protective contact  and alternating swith for elevator chute lighting,related with alternating switch in machine room. (investors obligation)

ELEVATOR CHUTE LIGHTING

Elevator chute lighting is performed with lamps that are protected from dust with bulbs of 60 W.

Bulbs are arranged vertically on distance maximum 7 m,and first and last are maximum remoted 0.5 from bottom of the pit or top of the elevator chute.

ELECTRIC INSTALLATIONS IN ELEVATOR CHUTE 

Plastic channels which serve for main vertical line in elevator chute are secured on wall or on metal holders placed on elevator rails.Distance between two fixations should not be bigger than 2 m.Output of conductor from plastic channel is made by plastic pipes.For connecting electric installation of elevator  with rest parts of electric installations,junction box with clamp is built in,in the middle of elevator chute among which a flexible multicore cable is placed.All clamps are  marked according to tehnical documentation.The length of flexible cable is measured so even when elevator is in last stations,has free arch and is not touching elevator,or parts of elevator chute.The connection between conductors is made only in predicted and regulation permited boxes.

The access to elevator chute are lightened at least as lighting in staircase.  

MECHANICAL SPACE
The elevator does not have a separate mechanical room,drive machine is placed in top of elevator chute (mechanical space)

Drive machine and speed limiter are placed into mechanical space,and into metal control panel (next to access door in level 4) dashboard (A-board) and distribution board (B-board) with main switch.A fireproof device is placed in front of control panel (secured from stealing) according to the requirements of fire protection.In machanical space only installations that belong to elevator can be installed.

Mechanical space has to be dry and soundproof,with fireproof walls and ceiling,without dust and in bright colours (t = +5 ºC do +40 ºC).

The space in front of control panel has to be lightened so that strength of lightning is at least 200 Lx,measured on the floor.

The door of control panel locks.

For intallation and removal of elevator equipment under ceiling of elevator chute has to be steel girder with appropriate capacity.

For ventilation and smoke removal of machanical room has to be channel to outside facade of facility (with venetian blind and net) or channel to central ventilation system in facility.

Feeder line for elevator power feeding is derived from main distribution panel (MDP) to control panel in facility or to distribution board (B-board) with main switch in MDP.

For grounding of elevator,a grounding port of facility has to be brought into mechanical space and annular installed to all metal parts.A port of lighting rod of facility has to be led into mechanical space and elevator chute pit (investors obligation).Electrical insulation rubber mat is placed in front of control panel,during elevator maintenance.

Consumables goods (cleaning clothes..) are held in metal boxes with lids that are from fireproof material.

FIRE EXTINGUISHER (S9)

Fire extinguisher is placed next to access doors in level 5 and is secured from stealing.
MAIN SWITCH 

Main switch is placed in control panel.It is marked with "MAIN SWITCH" and positions "ON" and "OFF".
CONTROL PANEL WITH DISTRIBUTION BOARD (B-BOARD) AND DASHBOARD (A-BOARD)

Next to access door in level 4 a metal control panel is placed,where is placed dashboard (A-board) and distribution board (B-board) with main switch.

Distribution board with sufficient number of fuses and switches is made by schemes that are in project.

Dashboard consists of bearer frame with bearer table where are fixed elements of command ( contactors,relays,transformers..),which are mutually related with electric conductors.Command and signal circuits are derived with P conductors with intersection of 1 mm.Conductors colours are adjusted to regulations.

Connections between dashboards with the rest parts of the elevator are made by appropriate  terminals that are marked according to attached tehnical documentation.Collector panels for grounding all command elements are placed on steel parts of board frames,that are requested according to electrical sheme and at the same time are connected to central grounding of facility.Electric sheme is placed into special holder near the control panel.

ELECTRICAL INSULATION  RUBBER  MAT 

Is placed,if it is needed,in front of control panel in level 4,during service work.
THERMAL PROTECTION OF ELECTRIC MOTOR

Into reels of electric motor appropriate sensors are built-in,which will turn of elevator command if electric motor reels overheat.
ACCESS DOORS

Each access has doors,type : automatic,telescopic,doublepanel,fireproof F60 min.

Dimensions of bright opening of access doors are 900x2000 mm.

Automatic access doors are allowing quick and automatic opening and closing cabin entrance.Doors are with horizontal panel moving,metal construction.Quick and evenly moving is made by electric motor.

Opening and closing doors is quiet and without buzzes.Panel activation is made by special mechanism (with VVVF-regulated drive) which is built in top of cabin.Panels of the door have a device that will,in case that door encounter barrier ,stop closing and will open the door.

Opening time or closing time is from 1.6 to 6 sec.

All access doors have to have safety electric lock,made by elevator rules.Locks have to provide that door can not open if cabin is not in the station,or that elevator can not move if door are not well closed.

Natural of fake lighting,measured on the floor,under door of elevator chute has to be at least 50Lx.

CABIN

Construction of cabin is metal,passenger,standard equipment.

Dimensions are 1100 x 1400 x 2200 mm.Floor area is not exceeding the value that responds to cabin capacity.There is one entrance,protected with photocurtain.

Cabin door,type: automatic,telescopic,double panel.Door are with horizontal panel moving and construction is metal.Door drive is VVVF-regulated.

Cabin door shall not have any locks from inside,and door area has to be smooth.The same iz for outside are of entrance access door.The separation between doorstep on elevator chute and doorstep of cabin is maximum 30 mm.

Cabin ventilation is natural.

Regoster box is built into the cabin,for management and responds to adopted command type.

During exploitation,cabin is lightened so that the least strengh of light of cabin floor is min. 50Lx

On cabin doorstep there is protective tin with width that is equal to bright width of elevator chute door.Vertical part of protective tin is on the lower bottom scewed under 60º regarding to horizontal,and scew is 50 mm,measured horizontaly.The total height of protective tin of doorstep is 0.75 m. There is a doorstep on cabin entrance that holds all loads during loading and unloading of burden.

Cabin is build into safety bearer frame,built from steel profiles of appropriate dimensions,which provide full safety even at most adverse burden.There are sliders on cabin frame which through elastic connection give pleasant and safe elevator move.Sliders are built and placed so that they can not  divide from rails even if they get harmed.

Cabin frame is connected by tow ropes and inflection sheaves with indirect system for beares of tow ropes ends in top of elevator chute.

There is catcher device with gradual effect with wheels on cabin frame,which is activated by speed limiter effect.

During analysis of bearer elevator elements,biggest burden which occurs from burden during loading and unloading is considered.

Cabin floor is analysed with burden of 4,5 kN/ m2.
Cabin roof,beside requirements for mechanical strength of cabin walls,completes next conditions:

          -it withstands at least three persons or 3kN burden without permanent deformations.

          -there is free flat area with 0.12 m2  at least,length or width is at least 0.25 m .

ALARM SYSTEM

With press on "ALARM" button on registar-box,you activate sound signal that is built in elevator chute close to the main station ( level 0) and on elevator cabin.Sound signal is activated from special electricity source (battery) which has to be controlled during every elevator control.

DEVICE FOR SERVICE ELEVATOR MANAGEMENT

Device for service elevator management is placed on cabin roof and is used for driving on cabin during audit and maintaining of plant.Device has:

             -switch for turning off all commands

             -switch "STOP"  and 

             -two buttons for driving up and down,only while button is hold down.

EMERGENCY LIGHT

There is electric device with constant filing of electricity on cabin,which charges emergency light.With disappearance of permanent voltage in net,emergency light turns on automatically.Emergency light has to have at least 1 W strength,and lights at least for one hour and highlights management box.

MANAGEMENT OF CABIN AND COUNTERWEIGHT

Cabin  and counterweight are led with hard immovable steel rails,type-T,cabin is led by rails type T 75 x 62 x 10,and counterweight with rails type  T 50 x 50 x 5.Number of rails is even.The length of rails is appropriate size so neither cabin or counterweight can abdicate.Extensions of rails are made by suspenders and bolts.Rails are fixed by terminals for steel console,which are connected to walls of elevator chute by steel tiple.

Rails,their consoles and treads are holding all dynamic constraint during work,same as bending midst unevenly elevator load.

Sliding areas of rails are processed by scraping or cold drawing.

DRIVE SYSTEM

INDIRECT SYSTEM 2:1

Characeristics of indirect system is that that endings of tow ropes are not directly fixed to cabin frame and counterweight.

During reversal of drive sheave,during abidance of bending sheaves on cabin frame and counterweight,cabin is moving slower than tow ropes,that is why this is system with tranmission ratio 2:1.

By press on calling button (on access doors or in cabin) and with elements on command table,electric motor of drive machine starts to work.In channels of drive sheave appropriate abrasion is made for activation of tow ropes

By coming into call station,work of drive machine is automaticaly turned off.

DRIVE MACHINE

Drive machine is placed in top of elevator chute and leaned on steel profiles,which are fixed to steel grider construction of elevator chute.

Drive machine is without gearbox type,with sinchrone drive eletric motor of nominal strength 4.4 kW.Drive eletric motor is connected to electric net  3 x 380 / 220 V, 50 Hz and projected for plugs number 180 h-1.
Drive sheave is built-in drive machine shaft,over which tow ropes are crossing.When counterweight rests on  fenders,towing ability of drive sheave will block cabin lifting.

CABIN FRAME

Cabin frame is made from steel profiles of appropriate dimensions,which provide full safety even at most adverse burden.

There are sliders on cabin frame which through elastic connection are giving pleasant and safe elevator moving.Sliders are set up and built so they can not separate from rails even if they get damaged.

There are two bending tow ropes on rear side of cabin frame,which reaches transmission ratio 2:1.

There is safety gear with gradual effect on cabin frame.

COUNTERWEIGHT

Counterweight consists of counterweight frame and weights.

Counterweight frame is made from steel profiles.Counterweight frame has installed sliders,which provide safe moving of counterweight between rails.

There is tow rope installed on upside of counterweight frame,which reaches transmission ratio 2:1.

The frame has steel weights which can not fall out,break or disburse.

Free space between counterweight and elevator chute wall,measured on longest spot cant be less than 50 mm.Free space between moving elevator parts can not be less than 70 mm.

TOW ROPES 

Cabin frame (and cabin in ti) and counterweight are hanged to a steel tow ropes with fibrous nucleus.Tow ropes are made of steel wires for special elevator constructions.Constitution,ovality and streching respond to conditions set by tow ropes standards.

Tow ropes are evenly loaded,which is provided by device for hanging on cabin frame.Ropes should not be fixed by connecting or interlacing.If it is needed to change one tow in group,all towes have to be changhed,

Tow ropes safety coefficient is bigger than 12.

Tow ropes endings are connected to steel profiles/consoles in top of elevator chute,through device for hanging,on on cabin side and oder on counterweight side.Evenly load of tow ropes is provided by this devices.

When counterweight rests on fenders,towing ability of drive tow rope will prevent cabin to lift by spinning of a tow rope.Towing ability is calculated by elevator rules.

.

SAFETY SYSTEM

CATCHER DEVICE

There is catcher device with gradual effect on cabin frame,which has to work in down direction and has to stop cabin by speed limiter and keep cabin on rails even in case of free fall.It is installed in bottom part of cabin frame.

SPEED LIMITER

Catcher device works by help of speed limiter,when speed of moving is 115% of normal speed.Speed limiter is moved by steel rope,and is installed in top of elevator chute.

Ration between tow rope diameter and nominal diameter  rope is at least 30.

It is predicted that,through electric safety device on speed limiter,elevator drive turns off before speed of cabin moving reaches speed of accession into speed limiter effect.

Rope of speed limiter is tight by device (in elevator chute pit) whose tow rope or weight is driven and supplied with electric conctact.If rope unbend or discontinue,elevator will stop to work.

If speed limiter after releasing of catcher device do not go back into work position automaticaly,by electric safety switch for back control,elevator moving is stopped as long as speed limiter is locked.

Realising elevator into work can be done only by qualified person that works on elevator maintenance.

Speed limiter has to be accessible because of maintenance and checks during elevator work and has to be sealed.

FENDERS OF CABIN AND COUNTERWEIGHT

There are fenders set up into elevator chute pit for cabin and counterweight move limit as lons as safaty stop of cabin in case of invalid work of back switches.They also provide safe space in elevator chute pit.Elastic polyurethane fender without damping is used (for nominal drive speed to 1.0 m/s)

TERMINAL SWITCH

Elevator drive,after passing of cabin through bottom or up station,is turned of by terminal switch.Terminal switch starts to work before cabin touches fenders and before cabin passes over last station at maximum 100 m.

Terminal switch do not finish to work even when cabin is placed on fenders.Elevator terminal switch is not used as switch for stopping elevator in last station.After terminal switch action,realising elevator into work again has to be done by qualified person that works on elevator maintenance.

SAFETY DEVICE THAT WORKS WHEN ELEVATOR DURING DOWN RIDE ENCOUNTERS A BARRIER

Elevator has a device that will stop elevator drive and keep it in state of inaction when descent is blocked by some barrier in elevator chute.

This electric device starts to work in time that does not exceed less then next values:

· 30 s and

· driving time need for whole height ride,enlarged at the most for 20 s

EQUALIZATION OF ELECTRIC POTENTIAL ON METAL MASSES

Rails in elevator chute same as drive machine,control panel are connected by steel galvanized tape.All rest matal elements in elevator chute and room for control panels are connected by appropriate cable. 

Ends of guardrials are connected to lighting rod installation of the facility.

ANALYSIS OF MAIN SUPPLY LINE

Main supply line is predicted for elevator needs which charges drive aggregate,lights and connectors.

Intersection of supply line is determined by following data:

     -strength of electric motor drive of drive machine: P = 4,4 kW,
     -nominal electricity of electric motor drive of drive machine: I n = 13,5 A,

    -starting electricity of electric motor drive of drive machine  I p = 18 A
      - other load (lighting and jacks) :    I o = 10 A,

and by strength of electric motor drive (which is the biggest consumer),adopts suplly line type 

PP00-Y 5 x 6 mm2
Check of adopted suplly line is done by determination of voltage sag along the whole route (from main distribution panel (MDP) to drive machine) based on following sizes:

 -maximum simultaneus electricity:                  
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28 A,

 -strength factor of electric motor drive              
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0.9,

  -maximum route length                                    
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100 m,

-special addmitance of copper (from which is made supply line wire): 
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56 m/Ω·mm2,

           -line pressure of eletricity net: 
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380 V,

          -area of transverse section of adopted supply line: 
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           -allowed voltage sag alonge the route,for elevators: 
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Real voltage sag is:
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Based on acquired value it is seen da adopted supply line satisfies voltage sag.
CHECK OF  RECHARGEABLE BATTERY CAPACITY IN CABIN

Within cabin there is electric device with rechargeable battery,which is used for necessarily lighting and sound alarm for alert-ring.Device is connected to alternant voltage 220 V.

By disappearing of constant supply of net,emercengy lamp is automaticaly turned on,and battery capacity has to provide lighting (it lights registar-box) for at least one hour.

Simultaneusly it can be used for call through sound alarm.

Needed capacity of rechargeble baterry is determined by following sizes:

 -      strength of emergency lamps: 
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 -    strength of alarm                    
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 -      rechargeable battery voltage  
[image: image54.wmf]a

U

=

12 V,

 -        efficiency                                
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-         minimum needed work time  
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and is: 
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Based on obtained value rechergeable battery of 2.3 A·h capacity is used.

 PROTECTION FROM POWER SURGE

Facility in which elevator is built-in is connected to TN-C net,and installation of elevator is made in TN-C system-neutral and protective cable are made separately.

Protection from indirect touch is made by melting fuse fillers.For efficient protection,in case of damage of busted impedance between phase and protective cable,there is automatic turning off of voltage in prescribed time by burnout of melting fuse fillers.This request is done if it is : 
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where are;

     -
[image: image59.wmf]s

Z

-impendance of loop damage which includes source,cable under voltage to point of                    accidence,and protective cable from point of accidence to source,

   -
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 -electricity burnout of melting filler,and as:

          -in time of 5 sec,for stabile built-in devices of elevator macjine( electrical-distribution  panels,electric motor,managerial group)

         - in time of 0,4 sec,for circuitry connection with protective contact and 

       - Uo – phase voltage of electricity net (Uo = 220 V).

For needs of efficiency analysis of protection from power surge,we use values of electrical turn off(burnout) of melting fillers of sluggish fuse from exclusion curve for characteristic times from 0,4 sec and of 5 s,as long as calculated values of highest permited impendace of accidence loop by above written formula.

Table of turning off melting fillers     Ia (A)

	Rated current of filler
       In (A)
	2
	4
	6
	10
	16
	20
	25
	35
	50
	63
	80
	100

	tisklj= 0.4 s
	8.7
	19
	34
	60
	86
	108
	140
	240
	340
	510
	770
	1100

	tisklj = 5 s
	5.5
	13
	20
	33
	49
	63
	83
	130
	180
	280
	400
	580


Table of highest permited impendace of accidence loop Zs max (()
	Rated current 
umetka In (A)
	2
	4
	6
	10
	16
	20
	25
	35
	50
	63
	80
	100

	tisklj= 0.4 s
	25.3
	11.6
	6.47
	3.67
	2.56
	2.04
	1.57
	0.92
	0.65
	0.43
	0.29
	0.2

	tisklj = 5 s
	40
	16.9
	11
	6.67
	4.49
	3.49
	2.65
	1.69
	1.22
	0.79
	0.55
	0.38


Protection from indirect touch satisfies if impendance of accidence loop does not exceed values:

· - for fixed devices of elevator (electric-distribution panels,electric motor,managerial group) which are filled by circuit that is insured with melting filler of 
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2.65 Ω 

· for connectors with protective contact which are filled by circuits insured with melting filler to  
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Before realising elevator into work,it is needed to measure impendace accidence loop and determine if they are in permited limitations.

Guiders in up and bottom part should be reconnected,same as all metal masses in machine room and connect them to equalization system of electrical potencial.

PROTECTION FROM ELECTRICAL MISTAKES

Dangerous drive elevator condition should not appear in case of appearance of some following mistakes:

      -voltage failure

      -unpermited voltage failure

      -loss od electrical conductance of duct

      -connection with mass or groung

      -short connection or interruption in electrical parts like are resistors,capacitors,semiconductor,bulbs

       - if anchor of contactor or relay are not going back into start position

       -non opening of one contact part

       -non closing one of contact part and 

       -phase changing

.
 COMMAND- "Simpleks"- collective in both directions

Collective management in both directions is used for one elevator-"simplex"

Elevator machine memorizes and collects all call that are sent for drive in determined direction.This call are registered in moment of calling,and it is not important if elevator is moving or is placed in station.

When cabin with travelers is moving in determined direction,it stops on by the way outside call,by natural station sequence.

When cabin is left by the last traveler,it stays empty on that station with closed automatic doors until next call or command..

MANAGEMENT

Outside calls are used by buttons on calling boxes,which are placed at each access.

On management box (registar-box) are buttons with stations marks,where passengers choose floor that they want.Beside that,on management box are buttons for opening and closing of door,ventilator button and alarm button same as boxes for priority drive.

There is device for service elevator management (revision box) on cabin roof,which is turned on from normal mode by toggle switch.By turning on device for service management,outside and cabin management turns off.Service cabin drive can be achieved only by constantly pressure on button that is made so it can not be accidentally pushed.Service management device has "STOP" switch which is closer than 1 m from elevator chute door.During elevator management by service management,speed of cabin moving is equal to speed of berthing,while none of safety devices turns off.During service drive cabin is not passing the last stations.

SIGNALING

By calling buttons on calling boxes on access there is also signalization of call confirmation,notification that cabin is coming,and direction of further cabin moving.

By buttons on management panels in cabin,there is signaling of call confirmation for drive to each chosen station,cabin position,direction of further cabin moving and possible cabin overload.

There is easily noticed and accessible device in cabin for alert (alarm).Alert device supplies by extra electric energy source for emergency lighting of cabin and is made as ring.Sound signal of alert device is clear heard in cabin and all stations.

ELEVATOR TESTING-TEHNICAL CONTROL 

After elevator installation is done,elevator has to be tested by elevator rules from authorised institution,which has to give tehnical control report.

Tehnical elevator control has to be done occasionally.Occasional tehnical control has to be done al least once a year.

USE PERMIT

Based on technical control report investor is obliged to ask for use permit from authorised institution for permit issuing.

DOCUMENTS THAT ELEVATOR IN TRAFFIC HAS TO HAVE

Elevator in traffic,or at delivery,has to have guarantee certificate.Elevator also has to have technical instruction from manufacturer.

Lift u prometu, odnosno pri isporuci, mora biti snabdjeven garantnim listom. Lift je snabdjeven i tehničkim uputstvom proizvođača. 

Work performer is obliged to provide to investor following attests:

          -access door latches

          - steel tow ropes

          -steel rope of speed limiter

          - catcher device

          -speed limiter

          - cabin and counterweight bumper

          -electrical insulating mats

 MAINTENANCE

Investor,or customer is required by realasing elevator into work,to provide elevator maintenance by elevator regulations which includes:

         -every day checks,by one person in charge.

         - regular maintenance by qualified elevator maintenance institution

         -regular technical overview,by qualified institutions.

Guarantee period for this job is 2 years,counted from day when elevator is placed into right drive.

Each damage that happens on elevator,made by low quality of material,by infirm production or infirm installation.Contractor has to respond on Investor call,and to remove breakdown and set up elevator in right drive.Contractro in not responsible for unprofessional and careless handling.Every elevator has to have a maintenance book.

SIGNS,ANNOUNCEMENTS AND MARKS

All signs,announcements and marks are easily visible and understandable,made from lasting material and permanently attached.

A sign of capacity in kg and permited number of persons are placed in elevator cabin and on elevator drive chute.

Company marks are placed in elevator cabin.

A part for placing into work switch "STOP" is red coloured with permanent caption "STOP",letter height is at least  7 mm.

Emergency button is yellow coloured,with peremanent sign "ALARM",letter height is at least 7 mm or symbol in bell shape,Z.

Buttons for commands in cabin are marked with numbers,letters and symbols.

Roof has following notices and marks:

         -On stopping switch or next to it-sign "STOP"

         - On service switch or next to it-sign "NORMAL"  and "SERVICE"

         -On elements for service drive or next to them-drive direction mark 

There is instruction in control panel for hand cabin launch,management and key use for forcedly elevator chute door opening.

On lighting switch of cabin,elevator chute and machine room is table with title:

"CABIN LIGHTING" "ELEVATOR CHUTE LIGHTING"

On switch "STOP" in elevator chute or next to it are marks "ON" and "OFF".

Contactors,relays,fuses of connection terminal and managing device are marked according to electric schemas in project attachements.

On device for elevator chute door locing is device mark.

  On catcher device on visable spot,a metal table with following data is placed:

     -producer

     -largest mass in kg that catcher device is made for.

     -biggest allowed elevator speed for which catcher device can be used.

 On drive machine,on visible spot there is metal table with following data:

· producer

· technical features

· factory number and year of production.

On speed limiter a table with following data is placed :

       -producer

       -speed of coming into action (m/s)

       -limiter mark

GENERAL CONDITIONS

During guarantee, counted from day when elevator is placed into right drive,each damage that happens on elevator,made by low quality of material,by infirm production or infirm installation,contractor has to respond on Investor call,and to remove breakdown and set up elevator in right drive.Contractro in not responsible for unprofessional and careless handling

After elevator installation is done,elevator has to be tested by elevator rules from authorised institution,which has to give tehnical control report.

Based on technical control report investor is obliged to ask for use permit from authorised institution for permit issuing.

Investor,or customer is required by realasing elevator into work,to provide elevator maintenance by elevator regulations which includes:

         -every day checks,by one person in charge.

         - regular maintenance by qualified elevator maintenance institution

         -regular technical overview,by qualified institutions.

PART VI 
LANDSCAPING PROJECT
BUILDING – CONSTRUCTION

1. TECHNICAL REPORT

1.1.  General Information
Subject: Main design of adaptation and rehabilitation of the part of the existing building and realisation of the first phase of the new building of Basic Court, on cp 1658/1, 1658/3,  1660 and 1661 in cadastre municipality Banja Luka 6 (new survey).

1.2. Introduction
The subject of this offprint of investment - technical documentation is making of the main landscape design of i.e. construction of vehicular - pedestrian areas for the functioning of the building of the Basic Court in Banja Luka. The site is located in the northeast part of the center of Banja Luka, on the corner of Bishop Platon Street and St. Sava Alley.

The design was developed using a PC, with the use of specialized software (GAVRAN – Civil Modeller2013- GCM++, Autocad, Autocad civil3d …)
1.3. Bases for designing
The basis for making of this design consists of:

· Terms of reference provided by investor,

· Urban and technical conditions, made ​​by the company "Routing" Ltd. Banja Luka,   September 2014
· Location Requirements
· Geodetic survey map of the terrain,

· Regulatory plan City Centar - Alley,
· Relevant national legislation (laws, regulations, standards),

· A report on geomechanical tests, 

· Field observations by the designer.
1.4. Legal Regulations
The designing process was guided by:

· Regulations on the essential requirements which public roads, their elements and facilities must comply with in terms of traffic safety - Ministry of Transport and Communications Bosnia and Herzegovina, Sarajevo, January 2007, 

· Guidelines for the design, construction, maintenance and supervision of roads, Sarajevo / Banja Luka in 2005,
· Law on the Principles of Traffic Safety on the roads in Bosnia and Herzegovina (Official Gazette of Bosnia and Herzegovina no. 6/06, 48/10)

· Regulations on traffic signs and signalisation on the roads, ways for marking of works and obstacles on the road and signs that traffic participants are given by an authorized person; Official Gazette of Bosnia and Herzegovina No 16/07 from March 7th, 2007.

· Law on Spatial Planning and Construction (Off. Gazette of RS" No. 40/13)
· Law on Public Roads ("Off. Gazette of the RS" No.89 / 13)
· Ordinance on the content and inspection of technical documentation ("Off. Gazette of the RS" No.101 / 13)
· Rulebook on Requirements for planning and designing of facilities for the unobstructed movement of children and persons with reduced physical abilities ("Off. Gazette of the RS" br.93 / 13).
1.5. Present Status
The location of the anticipated construction is partially maintained area with asphalt surfaces, which are in a poor condition due to many years of use . The terrain is mostly plain, covered with low vegetation and trees that will mostly be retained. Embankments,  high up to 3m, which have been disposed during the building construction are on soil surface, which is mainly composed of clay – gravel soil mixed with construction waste material (rubble). More profoundly, the structure of the terrain consists of gravel with grains mainly of limestone origin.  
1.6. Layout plan
Total area, which has been treated in this project is approximately 400m2. All elements of the layout plan are fully taken from verified urban and technical conditions. Vehicular access to the parking area is from the street Bishop Platon through controlled entrance ( Entrance"A"), while the main pedestrian entrance is from the Saint Sava Alley (Entrance "B"). 
At the parking area, a total of seven parking lots for passenger vehicles of employees has been achieved.

For practical reasons, the space is defined by two axes - axis "A" and "B". 

1.7. Levelling Plan
The area is quite limited in terms of leveling. On one side are the limitations of the existing road and on the other hand, the elevation of the entrances to the facilities. To improve precipitationwater drainage, on axis „A“ a roof-shaped cross slope with slope angle of 2%  towards curbs is applied, while the longitudinal slope of parking edgings (along curbs) has angle slope of 0,5% oriented towards gutter outlet. 

Cross slope on „B“ axis is omited  due to longer longitudinal slope which is 3,14% from the street towards the building to the grate line, and 2% from the building towards the grate line. 

Cross slope on other pedestrian surfaces around the building is 2% and it is oriented so that water is drained from the building.

1.8. Pavement structure

Modern pavement structure with hard surface road made of precast concrete elements with dimension 20 × 20 × 8cm was planned on the part of vehicular and pedestrian areas, and the parking lot is paved with concrete elements with dimensions 10 × 10 × 8 cm in a different color to indicate parking spaces. Maximum axle load of 10 tonnes per axle was selected when dimensioning the pavement structure, which will occur during the construction phase, while during the exploitation a low intensity load from passenger cars is expected. Based on everything said it is reasonable and technically acceptable to assume that the traffic is mostly carried out by passenger cars with low intensity, whose influence on the durability of the pavement structure is negligible. Considering that site on which the reconstruction of roads is envisaged is  located on approx. 162 m above sea level, it is obvious that harmful effects of frost will be relevant  for the  determination of certain elements of the pavement structure.
For dimensioning of individual elements of the pavement structure the following has been taken as input parameters:

· Basic load of a wheel is 5t (10t per axle)

· Penetration depth of isotherm zero into the ground for the subject area is from 60 to 65 cm, the most unfavorable case was selected, ie. the depth of frost penetration of 65 cm.

· The minimum load capacity of substructure CBR=5%.

Based on all of the above and taking into account the traffic load and analysis on the adverse effects of frost respecting the minimum technological thickness of the individual layers,  the following pavement structure was selected:
	Concrete products
	DGAL
	8,00 cm
	Prefabricated concrete elements with dimesions 20×20×8cm 

	Sand
	
	4,00 cm
	Underlying sand, of fraction 0/4mm 

	
	dtamp
	30,0 cm
	A layer of loose crushed stone aggregate  0/31,5mm.

	
	
	
	

	
	
	
	

	
	
	
	

	
	dnm
	
	Subgrade made from natural material or improved subgrade made from filling material 
(min. CBR=5%)


Conclusion: The planned pavement structure meets all criteria examined, and as such can be applied. 
1.9.  Earth works and material sources

During works on the site, there is no need for the construction of embankments, side cuts and cuttings. 
The part of the design relating to geomechanics gives detailed guidelines and characteristics of materials, which are being used for construction.

Since the surface layer of the terrain is composed of materials with significant admixture of organic material, first it must  be removed and deposited, and upon the completion of works graded over the green areas and sown with grass.
The excess of 56,70 m3 is to be transported to the city dump or to another location for which is necessary to obtain the approval and consent of the supervising engineer.
Quarries near the site:

"Ljubačevo", limestone quarry -  approximately 20 km away from the site,

"Planina", limestone quarry - approximately 15 km away from the site,

"Drugovići", diabase quarry – approximately 30 km away from the site.
Asphalt mixing plants near the site:

"Ljubačevo" – approximately 20 km away from the site,

"Planina" - approximately 15 km away from the site,

"Drugovići" – approximately 30 km away from the site,

"Kamičani" – approximately 40 km away from the site.

Materials required can be provided  from other locations, but previously obtaining the consent of the supervisory engineer and submitting the proof of technical validity of the material.

1.10. Drainage
Drainage of the surface is regulated using the gullies and line grids, to which the precipitation water is directed by a precast concrete curbs 20/24/100 and 10/20/100 which must be resistant to the damaging effects of frost and salt. The water is directed further to the main drain and connects to the existing city sewage network.
Precipitation water from the pedestrian surfaces around the buildings, due to their small area, is allowed to infiltrate into the surrounding terrain. 
 Evacuation of water from the lower layers is done through partially perforated drainage pipes Ø110 mm at a minimum depth of 80 cm from the upper edge of pavement. In order to obtain the proper channeling of underground water it is necessary that all layers are designed with cross-slopes. Outlet of the drainage goes into the gullies, through which, along with surface waters, it is drained into the main drains. An integral part of this design is a Hydrotechnic part, which is given in a separate volume, but makes this project a unified unity.
1.11. Traffic Signalization

1.11.1. Introduction

The basic requirements for the design are defined by the Regulations on traffic signs and signalisation on the roads, ways of marking of works and obstacles on the road and signs that traffic participants are given by an authorized person. In addition to the mentioned regulations, the applicable standards in the field of civil engineering were used.
1.11.2. Design solution

Elements of layout plan were taken from the construction part of the design. The design of the traffic signalisation has been done based on the elements of the construction part of the design and the current method of regulating traffic in the immediate environment. Access to the parking area of the Basic Court in Banja Luka is carried out over sidewalk of the street Bishop Platon, with the width of the roadway of about 4.0 meters. 

Within the court complex, a parking space with a capacity of 7 parking spots has been provided. The designed construction solution provides for the integration of new traffic areas with the current situation.
1.11.3. Vertical Signalization

Installed vertical signalization should be of a standard type and shape, retro-reflexive, with colors, shapes and sizes according to the current regulations and standards. The level of retroreflection of the signs should comply with the regulations on the class of retroreflection.

Dimensions of the vertical signalization sign:

· The radius of the circle, in which  a regular octagon of the sign II-2 is inscribed, is  600mm (class 2).
· The radius of the circle of the sign II-41 is 600mm (class 1).
· Dimensions of the rectangle-shaped sign, additional table ("Except for the employees of the Basic Court") V-7 are 600x300mm (Class 1).
Elements, used for attaching of signs to the bearing posts, must not be visible on the faces of the traffic signs.

Vertical signs are placed on the situation of the roads to the real positions.
Signs in the vertical direction should be placed so that the lowest bottom edge of the sign is at a distance of max. 2.20 m from the ground surface at the microlocality. The horizontal distance between the pavement edge and the nearest edge of the traffic sign must be at least 0.30 m.
During the actual construction, the lowest deviations of traffic sign positions from the designed ones are allowed, if the need arises.
Horizontal Signalization
Basic requirements for characteristics and quality of materials and the use value must be in accordance with the applicable national standards. Elements of horizontal signalization are marked by white paint. The process of paint application is spraying or spreading to previously prepared (cleaned and degreased) dry pavement. Marking elements of the horizontal signalization shall be made on the basis of data from the Layout.
Elements of the horizontal signalization are shown in the graphic part Traffic Signalization Plan.
Longitudinal road markings
Horizontal signalization mark width is:

· width of the dividing full lines (sign VI-1) is 0.10 m; 
Transverse road markings
Transverse road markings are designed in accordance with the designed method of  traffic regulation and designed vertical signalization. Solid lines for stoping the vehicles on the intersections must be withdrawn so that the driver of the vehicle has an acceptable overview of the traffic of vehicles and pedestrians across the intersection.

· full stop line width (sign VI-11) is 0.50 m.
Parking spaces are marked by using precast concrete products, so that the marking with paint is not necessary.
Calculation of horizontal traffic pavement markings shall be per square meter.
1.11.4. Traffic sign posts

Standalone sign posts are made of galvanized steel pipes. Lattice girders and girders of special construction are designed and made individually, depending on the size of the sign which they carry, wind effects, the position of the sign in the road section or intersections, and by constructive measures presented in the design.

Poles are placed in the precast or cast on site concrete foundations.

Foundation size are determined according to the number of traffic signs on the post and wind effects according to standards and statistic analysis of traffic sign manufacturer.

Traffic sign posts:

· Must be protected from corrosion with protective paint or plastificated;

· Must be secured from rotation with rungs anchored into the concrete foundation.
The calculation is performed per piece of built-in traffic sign or post, , payment per unit prices in the contract..   
1.11.5. Equipment

To control the entrance for official vehicles to the atrium area of the Basic Court building, it is necessary to install a ramp, which will be controlled by an official person or automatically. A detailed layout of the ramp and its position are shown on the attached Plan of traffic signalization and equipment as well as on the attachment Details of the installation of traffic signs and equipment. 

The existing ramp for the control of the entrance from the street Bishop Platon is retained, with possible small correction of the placement position. The previous method of control is fully retained.
1.12. Horticultural design

1.12.1. Introduction

The relevant location is characterized by the presence of valuable green matrix composed of groups of high dendrofond dominated by broadleaved trees of proper physiological and aesthetic conditions. The above mentioned green structure is formed on the grass parterre, which is partially devastated as a result of its use for the purpose of parking. 

Existing green structure consists of mature trees of linden, ash, mulberry, Indian bean tree, field maple, blue spruce and tree of heaven.             

The concept of landscaping at the subject site includes retention of existing mature trees to the maximum extent possible, then the reconstruction of existing lawn and raising plantations of high and bushy dendrofond, and planting perennials in flower pots, according to the schedule given at graphical appendix no. 10 "green plan".

By this resolution, the removal of two trees , an Indian bean  tree (Catalpa bignonioides) and a tree of heaven (Alianthus altisima), for the need of extending  the building of the Basic Court, is planned. Positions of trees planned for removal are given in graphical appendix no. 09 "Current dendrofond layout with plan for removing". All stages of the technological process which will be carried out on the removal of mentioned trees must be adapted to maximize the preservation of existing trees that will not removed.

By planting of the new tall trees, a revitalization of the existing green structure is achieved, thereby forming variable aged structure of the vegetation, while satisfying the sanitary-hygienic but also aesthetic conditions. The newly formed green structure with an existing one, allows the attractiveness of the area throughout the year, which was achieved by proper selection of species in terms of phenophases of flowering as well as colorful characteristics.

By raising the green massif of cherry laurel (Prunus laurocerasus) and planting of  Irish yew (Taxus baccata var fastigiata), and by forming a perennial composed of lavender (Lavandula hybida) and fescue (Festuca glauca), the additional increasing of the landscape values of the area is achieved.

It is necessary to protect the sprouts of all the trees that are retained with boards, before the start of construction.

The contractor is obligated to transfer the positions from the project and mark the places for planting the plants, and  to take care of them during the construction works.

After completion of construction works, horticultural arrangement of the site begins.

1.12.2. Planting of the high Dendrofond 
Planting of high dendrofond refers to the planting of 18 trees within the free grassy area on the plot. the planting of seedlings of Sweetgum (Liquidambar styraciflua), the Judas tree (Cercis siliquastrum), tulip tree (Liriodendron tulipifera), blue spruce (Picea pungens glauca), Serbian spruce (Picea omorica), red oak (Quercus rubra) and silver linden (Tilia argentea) is planned and according to pozitions presented in graphical appendix no. 10 "Greenery plan". The most optimal time for planting trees is the period from October to March, although the planting can be carried out in some other period also. The procurement of cultivated container trees, older than 4 years, is recommended. Dimensions of the holes for planting of high dendrofond  should have a minimum diameter of 1 m and a depth of 1m. After completion of planting it is necessary to anchor the trees with wooden stakes. Planting is done in accordance with the standards for this area.
1.12.3. Planting of the bushy Dendrofond

Planting of bushy dendrofond refers to planting of groups of laurel cherry (Prunus laurocerasus) and short linear structure of Irish yew  (Taxus baccata var fastigiata), but all according to the positions and technical conditions of planting given in graphical appendix no. 10 "Greenery plan". Procurement of cultivated container trees, older than 3 years is recommended.

1.12.4. Planting of perennail plants

Planting of perennail plants is refered to planting of fescue (Festuca glauca) and lavender (Lavanda hybida) within planned jardinieres and according to positions and technical conditions of planting presented in the graphical appendix no. 10 "Greenery plan. 

1.12.5. Lawn reconstruction

The reconstruction of the lawn is performed on the existing lawn areas where  mowing, aeration and overseeding of lawns in places where it is needed is planned. In the newly formed surfaces with hummus raising of a new lawn is executed, and it includes manual sowing of grass mixture to the already prepared soil. After seeding a new lawn, gently raking of the soil is needed to enable the seed to get to the depth of  0.5 - 1 cm. In the end, gently rolling of sown area is done, and abundant watering. Sowing rate is approximately 35 g / m2. The most optimal time for reconstruction and raising the lawn is the second half of March - beginning of April and the second half of August - beginning of September.

For overseeding of the existing lawn and planting of new grass surfaces it is necessary to use the following grass mixture:

· Festuca rubra 
            50%

· Poa pratensis 
            22%

· Lolium perenne           22%

· Agrostis alba 
              5%

· Trifolium repens
  1%

1.13. Conclusion

The final report presents the concept solution and the description of proposed interventions. 

Designer of the main design is obligated to do all the work in accordance with the Guidelines for the design, construction, maintenance and monitoring of the roads Sarajevo / Banja Luka 2005, and other applicable standards and regulations.

At the same time it is necessary to comply with the relevant norms in this field, especially regarding to material quality and their installation. 

Cost estimation is made based on the price of materials for construction season of 2014.

HYDROTECHNICAL INSTALLATIONS
1. SPECIAL ANNEX ON OCCUPATIONAL SAFETY
Contents

2.1. The dangers and hazards while working on the site
2.2. The dangers and hazards while using water supply system and sewage installations
2.3. The planned measures for elimination of danger and hazard while using water supply system and sewage system
2.4. Conclusion

Annex is made according to the regulations and standards of occupational safety and fire protection during design, article 13. of the Law on Occupational Safety (Official gazzete of RS, no. 06/09) and the Law on Fire Protection (Official gazzete of RS, no. 71/12). 

The dangers and hazards while working on the site
Description of the location

Location of the facility is an integral part of the urban settlement with arranged access to the town traffic routes and arranged surrounding terrain as an urban area.

Access to the site is directly from the road built according to the regulations of the Law on traffic safety, and regulations for the development of roads for traffic in the inner city area.

The location has a direct connection to the water supply installations of the city water supply network, with manholes constructed in accordance with regulations of the appropriate local authority, and a connection to the public sewage network.

The dangers while working on the site

· The danger of uncontrolled use of water supply system and sewage on site.

· The risk of uncontrolled overflow of stormwater sewage of the facility at the site.

         Protective measures while working on the site

· Protection against uncontrolled usage of water supply and sewage manhole is to be achieved by building the manhole in accordance with the regulations and which can only be used by an authorized person.

· Protection against uncontrolled overflow of stormwater sewage at the site  is to be achieved by the appropriate collecting of overflow on the surface, and by draining it to the surrounding area and to the street.

1.1. The dangers and hazards while using water supply and sewage system
Water supply system

Unhygienic water supply  sources 

Impure, inoperative and non-chlorinated installation

The possibility of pollution from passing through the sewage manhole

The network not tested at the required pressure

Usage of improper materials for installations

Sewage system

Insufficient slopes

Improper network management

Insufficient number and arrangement of ventilation vertical lines

Improper material selection

Incorrect dimensioning of sewage network

            Improper selection and arrangement of access eyes and revision manholes
1.1.1. The planned measures for elimination of danger and hazard while using water supply system and sewage system
Water supply system
Water supply is provided from the city network

Water quality is at the level of the drinking water, ie. hygienic and bacteriologically tested and valid for use

Water supply system must be chlorinated and tested before commissioning

Water supply system is separate from the sewage system, and any passage through the sewage manholes is avoided

It is planned by the Technical description for testing the water supply network with the necessary pressure before system starting 

Prescribed and already tested material has been applied for water supply system installation  in accordance with existing regulations and standards.

Sewage

Prescribed slopes for all types of installations have been selected in accordance with the regulations.

Sewage network distribution is solved in accordance with the architectural design and regulations for this type of installation.

While designing the sewage system, it was strived for providing sufficient ventilation verticals, in order to enable the proper functioning of the installation.

Prescribed and already tested material for installation of sewage is applied in accordance with regulations and standards

Inside the facility, given its purpose, there is no industrial waste water, nor devices for its purification.

While designing the sewage system, it was strived for the proper dimensioning of the sewage network in accordance with the regulations and standards for this type of installation.

Access eyes and revision manholes are planned in all critical areas, turns, connection spots of two or more canals, at the bottom of each vertical line, so that the control and possible intervention is enabled.
1.2. Conclusion

All necessary measures to eliminate the dangers and harmfulness in terms of safety at work, and in the use of systems and facilities are planned by the design.

Based on annexes in the design and the textual and graphical parts, the designer claims that the water supply and the sewage system will function properly and can be used in accordance with the Regulations and general measures and standards of occupational safety for buildings intended for the working and auxiliary purposes.

2. TECHNICAL REPORT
Adaptation and rehabilitation of part of the existing building and the realisation of the first phase of the new building of the Basic Court is planned  at the location CP 1658/1, 1658/3, 1660 i 1661, in cadastre municipality Banjaluka 6 in Banjaluka.
Near the site there is installed public water supply system of the first altitude zone to which the connection is made for providing the hydrant and sanitary water for the existing court building from where it is necessary to install new systems for the purposes of the hydrant and sanitary water for the new court building.

On the locality of the building there is a developed public sewage network.
An installation of external distribution of water supply and sewage system was planned by the design, to meet the needs of the facility. Supply of sanitary appliances in the facility and internal hydrant network will be carried out from the existing central water meter manhole as it is specified in graphic attachment.  Distribution and arrangement of manholes is under the jurisdiction of municipal company ODJKP "Vodovod" in Banja Luka. Designed water supply pipelines PEHD of profile Ø90 for internal hydrants and separate supply line for sanitary water in the object PEHD of profile Ø50 which are connected to the pipeline in the central water meter manhole.

Within the graphical attachment Layout there are indicated locations of existing external public hydrants in the environment with which the facility is protected against fire.

Supply pipelines of sanitary and hydrant water from the connecting manhole to the facilities are installed in the trench, on a subbase of fine sand, at a depth below the freezing zone, which is then backfilled to the top with the soil from the excavation. After pipeline installation, before backfilling it is necessary to flush the system with clean water and test the waterproofness, and before putting it in service to carry out disinfection using chlorine under the conditions  prescribed by the applicable technical regulations. A more detailed description of the execution of individual works is given in the attached technical conditions.
Part of the displaced and the new foul water sewage system is designed to go through the parcel of the facility from the exit of the building to an existing manhole that is connected to a combined city main drain 60/90 cm in the road bed of the alley Saint Sava.
Complete foul water sewage system was designed from PVC pipes for street sewage, Ø160 mm(Ø150) for connecting the output of the vertical lines from the building to the revision manhole, and Ø200 mm(Ø188,2) and Ø315mm(Ø299,5) for the main drains directed to the existing connecting manhole.
Connecting of pipes is done by EPDM or rubber joints with gasket. Strength of ring is SN 4 kN / m 2, SDR41, because pipes are installed in the area with no traffic load, and they are installed at a great depth. Sewage pipes are dimensioned based on water consumption in buildings and simultaneity of use of the particular sanitary appliances.
Precipitation water sewage is made of gutter vertical lines and street drains directed to the revision manholes of the precipitation main drain that is connected to the existing city combined main drain 60/90 cm in the road bed of the Alley Saint Sava and precipitation main drain in the road bed of the street Bishop Platon. Vertical gutter lines are designed to drain rainwater from the roof. They are connected to revision manholes from where the water is drained into the secondary precipitation main drain. For the purpose of dimensioning of the external precipitation main drain, hydrological data on the duration and intensity of rain was used. Coefficients of precipitation water runoff that flow in the main drain are 
φ = 0,90 for asphalt, paved surfaces and φ = 0,95 for the roof.

Dimensioning of pipes and hydraulic calculation is given in tables in chapter 4.
For sections of the sewage, which are the subject of this project, PVC pipes for street drains were selected, Ø160mm (Ø150) for connecting the output of vertical gutters from the building to the revision manhole and Ø160 mm (Ø150) for connecting the street drains and main and secondary drains Ø200 mm (Ø188,2). Connecting of pipes is done by EPDM or rubber joints with gasket. Strength of ring is SN 4 kN/m2,  SDR41. In execution of works it is possible to select the pipes made ​​of different materials (PP, etc.) as long as they meet the hydraulic and static requirements for the specific sections. Changing the type of material requires the consent of the supervisory authorities and the designer.
The bottom level of the manholes and sewage pipes are given in the design with absolute levels (levels relative to the sea level), as it is seen in the graphic attachments.

3. SPECIFICATIONS OF WORKS
for installation of  water supply and sewage systems
Previous measures
31. Installation of water supply system and sewage system covered in this design should be performed completely according to the design.

32. Before starting work, the contractor is required to compare the designed connector with the actual situation on the site and discuss with the supervisory authority of the possible disputed issues.

33. Prior to any eventual changes, the contractor is obliged to timely inform the supervisory authorities and obtain the consent of the designer.
Setting the lines
34. The contractor should check all elevation levels in the project and reconcile them with the actual levels on the spot.

35. During the sewage network installation, it is required to install connection to the street channel first, then the lower distribution, and at the end the vertical lines with branches.

36. All horizontal lines are set with inclines towards the lowest discharge spot 
37. Materials corresponding to Yugoslav standards (JUS) can be used, and they must be inspected prior to use on site.
38. Only brand new materials and equipment are allowed for use.

39. Bending of galvanized pipes must not be carried out in the warm nor in the cold state 

40. While installing the pipes in the wall, they should be placed perpendicular to the wall surface. Pipes should not be installed diagonally through the wall.

The pipes in the ground
41. All pipes are installed in a layer of sand covering the pipe on all sides, thickness min. 5 cm.

42. At the bottom of the trench there must be sufficiently thick layer of well compacted sand. Humus, waste building materials, gravel and stones must not be used for backfilling trenches.

43. Placing pipes in the trenches can begin only after the supervisor determines that the trench is dug properly and according to the project.

44. The trench should not be filled before the supervisory authority reviews the network, nor prior to testing installation.

Pipes in structures
45. Firm installing of the pipes into the walls, concrete and other structures is not allowed.

46. Openings for the passage of pipes through the structure must be sufficiently large and the space between the pipe and structures filled with plastic mortar, to prevent damage to pipes.

47. Water pipes are protected with a protective tubes whose diameter is 40 mm larger than the outer diameter of a water pipe when passing through structural walls, and the space is filled with wad and asphalt putty.

48. Potential unforeseen chasing of the walls and interfloor construction can be carried out only upon prior permission of the supervisory authority.

Protection of the pipes
49. Water pipes must not pass through the walls of chimneys and ventilation ducts, through sewage manholes, under floor of the toilet or urinal or through the places where they can be exposed to contamination.

50. At the crossing points with other water supply systems, pipes must be protected. Water pipe must be higher, and the inter-space should be packed with clay at least 20 cm thick. If the distance is less, water pipe must be passed through the protecting tube same as when passing through a wall.

51. In places where they are exposed to freezing, the pipes must be thermally insulated. Insulation is to be done carefully and lines must not be backfilled before the authorized authority inspects it.

52. When work is suspended, pipes must be temporarily shut, so that the water would not be contaminated or filled with waste material.

Joints
53. The pipe joints among themselves and between the pipes and fittings, that is couplings, or special parts must be done carefully. When connecting, the inner diameter of the pipe should not be narrowed with parts of the valve, tow, tin, lead or otherwise, nor deformed by bending pipes.

54. Connecting of pipes should not be executed in the wall, floor slab or the like. This kind of connecting should be avoided if possible.

Fastening of the pipes
55. Pipes must be fastened to the walls, ie. structure with clamps spaced at a maximum of 2.0 m and a lead pipe at a distance of up to 1.0 m. Additionally, they must be leaned on the wall through their entire length.

56. Pipes should be placed so as to allow expansion due to heat.

Fittings
57. Water supply fittings must be previewed, and installed after it is confirmed that they are operational.
58. Installing of fittings should be performed accurately while taking into account easy handling and the aesthetic appearance.

59. All valves and drain faucets should have the same diameter as the pipe.

Sanitary equipment
60. Installation of sanitary equipment should be performed accurately and according to the attached details.

.

61. The height of sanitary appliances, if not otherwise indicated in the design, measured from the finished floor, are as follows:

	Type of sanitary appliance
	For adults

(cm)

	washbasin
	80

	mirror (measured from the axis)
	155

	wall faucet or tap
	105

	kitchen sink
	60

	kitchen tap
	50

	flusher (high) lower edge
	200

	toilet paper holder
	90


Testing the installation
32. 
Water supply system

Test pressure to which it is necessary to test the building system should be at least one bar greater than twice the working pressure, ie. to the one obtained by hydraulic calculation done by the following procedure:

All openings and ends of the pipe network are closed with plugs, then the network is filled with water. Prior to that, a the pressure gauge is installed in a suitable spot, and water is compressed with a manuall pump until the pressure gauge indicates a specific test pressure. If the needle on the gauge decreases, the network is to be observed in order to find a water leaking spot. This is done both visually and manually, palpating all connections to check whether they are wet then drying them and re-checking. Faulty connections are to be repaired and then the test is repeated. Charging and discharging of the network is made through hose bib. Before putting to operation,the system should be flushed with pressurized water to clear the network from foreign objects that could have reached into it during work. Repeat until the water becomes fully clear.

After these tests water disinfection is carried out according to the following procedure:

-
Disinfectant will be prescribed by the sanitary water supply service, in accordance with the sanitary inspection of the city.

-
Flushing and disinfection control should be performed only under the supervision of a responsible, qualified and authorized representative of the company sanitary service.

-
It is believed that 30-50 mg/l is sufficient. In this case the dose is prescribed by the authorized representative of sanitary services, who is entirely responsible for the disinfection and the eventual consequences.

-
Lower concentration (10 mg/1) is recommended when chlorine remains in contact for 12-24 hours.

-
Normal duration of chlorine is 3-12 hours.

-
Higher doses of chlorine are used when it is known that the pipeline contains organic matter which can not be removed by flushing, or when it is necessary to shorten the time of disinfection.

-
Minimum duration of disinfection should be 30 - 60 minutes. 

-
Adding chlorine is done through chlorinators through a special connector. Water discharge is done at the end of the network until the chlorine is clearly felt. 

-
Parts of the network that are not be disinfected must be safely separated from parts of the network that are to be disinfected 
-
Accountable manager of sanitary services should ensure the protection of workers who work on disinfection, since the chlorine is hazardous to health if not carefully handled with.

-
The responsible manager of system users should publicly notify users that it is dangerous to use water during disinfection.

-
When disinfection is completed the pipes should be flushed with clean drinking water until you get clean drinking water (with tolerable concentration of chlorine).

-
A Record of finished chlorination should be kept, verified by the person under whose control  disinfection of pipelines was performed.

33. 
Sewage network

Testing of sewage networks regularity in buildings is carried out in three stages:

-
The first stage consists of an examination of the lower draining network before it is backfilled, with controlling of the slope of the canal according to the design. To test the regularity of joints it is necessary that the whole system is filled with water after the channel is shut at the lowest end. In case of a leaky joint, the joint must be melted near the coupling and then sealed, and tested again. Only after this, the trenches can be backfilled.

-
The second stage is executed when the whole vertical network with branches is installed. The testing is performed using water or air. 

Testing with water is done partially for certain vertical lines, after all the ends of the branches are blocked except the highest part through which the network is filled.

Testing is carried out under the pressure of the water column height of at least 3.0 m above the highest outlet. If within 15 minutes all joints hold, it is a sign that all joints are functional.

Vertical networks are tested with air using a compressor with pressure gauge. The compressor is connected to one of the openings while all others should be firmly clogged. Test pressure is 0.35 atm. and it lasts 15 minutes. Slightest decrease in pressure means that there is a joint leak, and it must be put into proper condition.

-
The third stage – Testing is done after installing of all sanitary appliances. Test pressure is 2.5 cm of the water column (0,0025 atm). 

If there are no changes in the entire network and all the siphons hold water, it means that the installation is functional.

Until the tests are executed the grooves for pipes should not be closed, nor should the flooring be installed.

38. Testing is done at the expense of the contractor.

Obligations of the contractor
39. For the calculation of executed works, established quantities and unit prices agreed are relevant.

40.  When calculating the executed works on the installation of thermal insulation, measures are taken from the external surface of insulation in m2.

41. If the contractor determines that the planned work can be done in a technically easier, simpler or more rational way, or that some technical requirements or disposition of drawings and other contract documents are detrimental to the durability, stability and quality of work, the contractor is obliged to enter their comments and observations into construction diary and to add their own suggestions.

3. HYDRAULIC CALCULATION
· Water supply system
The estimated amount of water is:

Sanitary water:

Q=0,25xΣJO1/2 =0,25x(30)1/2 =1,37 l/sec.            

For the selected profile of the external pipe (from water meter manhole to the building) strong polyethylene (PE HD 100) Ø50 mm (internal diameter of the pipe d = 44 mm, SDR17 wall thickness, s = 3.0 mm, surface of water flow cross-section 0.00152 m2, speed of 0.90m / s.

Hydrant water:

The total amount of water required for fire suppresion inside the building for internal and external hydrant network for buildings up to 22 m high is 5.0 l/sec for internal hydrant network (according to the terms of the Ordinance on technical standards for hydrant network for fire suprresion, official Gazette of. RS No.39 / 13). 

For the selected profile of the connecting pipe (from the city's water pipes to the water meter manhole) strong polyethylene (PE HD 100) Ø90 mm ​​(internal diameter of the pipe d = 79.2 mm, SDR17 wall thickness, s = 5.4 mm surface of water flow cross-section 0 00492 m² and speed    1.02m / s.

· Combined sewage section RoM2 to the existing manhole
For the purposes of dimensioning of precipitation water main drain, hydrological data on the duration and intensity of rain were used 155 l/s/ha. Coefficients of stormwater runoff that flow into the main drain are φ = 0.90 for asphalt, paved surfaces and φ=0.95 for the roof.
For the purposes of dimensioning of  foul water main drain, data on amount of used water from the design of internal installations were used quk = 6.76 l/s, inflow of precipitation water from three gutters 3x1,11 l/s = 3.33 l/s and part of asphalt surfaces directed at linear grating placed at the entrance q = 155x150x0,90 / 10000 = 2,09l / sec.

Qz=6,76+3,33+2,09 =12,99 l/s
For the selected profile of the connecting line RoM2 to the existing Ø 200mm with slope 1% other hydraulic elements are:
· velocity in full pipe vd  =  1,23m/sec
· flow for a full pipe profile:  Qd= 34,9  l/s

· ratio Qh/Qd = 12,99/34,9 = 0,370


       - 
ratio read from the diagram: Vh/Vd=0,93 Vh=0,93x 1,23=  1,14m/s
- percentage of pipe fullnes:  h/D=0,420h=0,420 x188= 71 mm

•
Combined sewage section that is being relocated
For the purposes of dimensioning of precipitation water main drain, hydrological data on the duration and intensity of rain were used 155l/s/ha. Coefficients of stormwater runoff that flow into the collector amount to φ=0.90 for asphalt, paved surfaces and φ=0.95 for roof.
· Canopy at the entrance, size area 15 m2 ;
total amount of rainwater on the roof surface is: 
q=155x15x0,95/10000=0,23l/sec; 

· Sewage outlet from the old building:

The maximum amount of water used will be determined by Samgin's empirical model:
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, where is:

Q - amount of used water (l/s)

No – number of sanitary appliances of the same kind

Po – probability of simultaneous operation of the sanitary appliances of the same kind

qo – outflow of used water from a single sanitary appliance

	horizontal drain Ø150 from the old part of the object
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	toilet with a high-perched water tank
	23
	3.60
	82.8
	10.00
	1.20
	2.76

	urinal
	14
	0.50
	7
	12.00
	0.17
	0.29

	washbasin
	19
	0.50
	9.5
	10.25
	0.17
	0.33

	TOTAL:
	3.38


amount of precipitation water from three gutters: 3x1,11 l/s=3,33 l/s

The asphalt surface which is directed on drain: (410/2 x 155 x 0,9) / 10000 = 2,96 l/s
Qz = 0,23 + 3,38 + 3,33 + 2,96 = 9,9 l/s

For the selected profile of the connecting line RoM1 to the existing (300mm with slope 0,13 % other hydraulic elements are:
· velocity in full pipe vd  =  0,62m/sek
· flow for a full pipe profile:  Qd= 55,2  l/s

· ratio Qh/Qd = 9,9 / 55,2 = 0,180


ratio read from the diagram : Vh/Vd = 0,77 Vh=0,77x 0,55=  0,42m/s
percentage of pipe fullnes:  h/D=0,285h= 0,285x300= 71 mm
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5.  TECHNICAL TERMS
All the works must be performed according to the project design and these terms, which are integral part of the project design, as well as according to regulations applicable to this type of installations.
Facility must be constructed according to the approved project design. If, during construction, there is a justified need for minor deviations form the project design, the contractor is obliged to provide written agreement of the relevant supervisory body of the investor for such discrepancy, who will, as needed, inform the designer about the change and ask for his/her approval.
The designer, who developed this project design, may approve major discrepancies from the approved project design, which change the essential technical solution.
The Investor may approve major discrepancies from the approved project design, which significantly change the plan and bill of quantities or affect the contracted obligations of the contractor.
Prior to opening of the construction site, the works manager is obliged, together with supervisory body of the investor, to check the compliance of the project design and the situation at the field.
Installed material must comply with the valid regulations, technical terms and standards. 

After bringing of the material to construction site, the supervisory body is obliged to check the material and its status, and to record it in the construction ledger. If the contractor uses the material which is consequently found to be non-compliant, such material, at request of the supervisory body, must be removed and other material compliant with regulations, must be installed.
In addition to material, works have to be solid as well. Anything that would prove not to be solid during and after the works, the contractor needs to compensate at its own costs.
During performance of labour, attention should be paid to coordination of works with other contractors, and to damage as little as possible of already performed labour, in fact the existing installations.
Inclusion into existing devices and installations, as well as drilling and hammering works on reinforced concrete construction must be done only with written approval of the supervisory body.
Works manager is obliged to daily keep the construction ledger and construction book.
After completion of all works, the contractor must test the installations according to the valid regulations. Obtained measuring results must comply with the regulations.
If installation, during the testing, proves to be incorrect, the contractor is obliged to bring it to proper condition at its own costs.
Taking installations from the contractor may be done only after completion of all works and testing of installation correctness.
After completion of works, the contracting organisation is obliged to make measuring protocols and technical documentation of the situation after performed labour, and to submit the original documents to the Investor.

Investor is obliged, in consultation with the contractor, to determine the guarantee period for this installation. Guarantee period must not be shorter than a year, and is calculated from the day of receipt of all installations by the user. Within this deadline, the contractor is obliged to remove all the damages and shortages in installations, arising from improper work or poor quality of used material, without right to compensation or without any delays.
6. TECHNICAL DESCRIPTION 
6.1. BASIC INFORMATION
Network LV supply of the Magistrate's Court will be provided by laying one LV cable type XP00 4x150mm2; 0,6/1kV, from LV closet of the Transformer station to the entrance cable cabinet on the facade (ECC). Cable will be laid in protective plastic tubes of 160 mm diameter in cable ditch, with dimensions 0,4x1m.
6.2. TECHICAL INFORMATION
LV cable: TS 10/0,4kV "SOCIJALNO"  - Magistrete's Court building

Name of the object: LV underground cable for connection: TS 10/0,4kV "SOCIJALNO" (LV closet) - ECC mounted on the facade of Magistrete's Cort building
· Starting point: LV closet in TS 10/0,4kV
· Ending point: entrance cable cabinet on the facade of Magistrate's Court building
· Length: 26 m
· Total cable length: 33 m
· Type of designed cable: XP00 4x150mm2; 0,6/1kV
· Type of cable endings: Cable endings for four string cables insulated with artificial mass for inner mounting (0,6/1 kV).
6.3. DESCRIPTON OF THE LV UNDERGROUND CABLE LINE
Route of the relevant LV underground cable line goes from cable Transformer station 10(20)/0,4kV to the planned entrance cable cabinet (ECC) on the facade of the new Magistrate' Court building, with length of aproximatelly 26m. 

Cable will be placed into plastic pipes of 160mm diameter, into cable ditch dimensions 0,4x1m..

The second part of the route that passes through the building's foundations and cable trays, with length of aproximatelly 25m, is the subject of the main electrical design of the building.

6.4.BASIC INFORMATION OF USED CABLE
Cable with diameter 150mm2 and following technical characteristics is forseen by design:

Cable type XP00 (NA2XY - acc. to VDE)

Cable rated voltage 
  1 kV
Conductor
 copper rope
Insulation type
 cross-linked polyethylene
Outer cable sheet
 PVC mass

Cable rated current underground (A)
392 mass

Cable rated current air (A)
 412 mass

Conductor active resistance (Ω/km) - maximum
 0,123

External cable diameter d (mm)
 45,1

Minimum allowed bending radius R (mm)
 12d

Cable weight (kg/km)
 6115

6.5. TECHNICAL CONDITIONS FOR CABLE LAYING
While laying the cable in a pipe or canal, it is very important to avoid all damage to the cable cape, which can be made by dragging the cable on sharp rocks or during the insertion of the cable into a pipe. Because of that, it is necessary to place the cable with a satisfactory number of workers, by which the cable dragging on the ground will be avoided.
During loading or unloading of cable drums, it is necessary to do that with a crane or other devices, with the goal of avoiding cable damage on the drum.
The lowest temperature of the cable with an outer cape made of polyethylene, during placement ant mounting of joints and endings is +5oC. In the case of placement on lower temperatures, it is required to heat the cable, i.e. heating in a warm room.
Before the unrolling and placement of the cable, it is necessary to check the functionality of the protective caps at the end of the cable, the state of cable cape on the outer layers, potential places of cable cape damage during unrolling and the general state of cable drums. It is also necessary to check: label sign on the cable drum, labels on the outer cape of the cable and the cable type compatibility, operational voltage, diameter and type of the conductor and the cable length with the projected information for the specific cable route.

During cable placing in the cable ditch, it is necessary to make sand bedding on the bottom of the ditch. The bedding thickness should be about 10 cm. It is very important to use sand with good heat conductivity to provide appropriate cable cooling.
Before cable covering it is necessary to do the following:
· Test the placed cable
· Screen the exact cable route, mark the crossings with other objects, joining places and the exact cable length.
After that, the cables are covered with a layer of sand, which is 10 cm thick, and then, plastic shields are placed, which are required to cover the entire line.
At the top of the ditch, it is required to place a plastic tape with a warning sign, and then, cover up the ditch entirely.
In the LV closets, the cable line will be marked by an inscription, placed by matrix upon an aluminum tag, with the dimensions of 150x150 mm.
On the tag, it is necessary to mark:
· Name of the cable output (input)
· Cable type and diameter
· Length of the cable line
· Year of construction.
The tags will be tightened under the cable endings, on a well visible place.
It is necessary to mark the cable route on the field by concrete poles with the appropriate metal
plate, on which should be a mark of the cable route.
Closing and crossing with other installations and objects on route
Closing and crossing with other installations and objects on route should be done in accordance with current Technical Recommendations of Elektroprivreda and according to terms stated in authorities' acceptances of communal and other relevant companies and institutions.

Placement of energy cables is forbidden beneath or above other underground installations, except in case of crossing. On places of crossing electric energy cable with other underground installations, placement of cable couplings is not permitted. Cable couplings must be distanced from the crossing place at least for 2 m.

Crossing with traffic roads
On places of cable crossing beneath the road, cables should be protected using plastic pipes with diameter ф160 mm, placed on depth of 1 m.
Cable canalization typically should be placed vertically on the road axis in direction of cable route continuation, and only in exceptional cases deviation of utmost 30o is allowed. Cable canalization is longer on each side of the road for at least 0,5 m.
If cable route is crossing pedestrian sidewalk and continue in green belt, it is necessary to terminate cable canalization in green belt.
Crossing with waterworks and sewage
1. Minimal horizontal distance between energy cable and waterworks in case of parallel placement should be 1,5 m. On the place of crossing, cable can be placed beneath or above waterworks, depending on pipes depth position, which should be established with test transversal excavations along the route.
2. Vertical inner space between cable and main pipeline must be at least 0,5 m. If this distance is smaller it is necessary to protect energy cable from mechanical damage by placing it to protective pipe, so that the pipe is longer from crossing spot for 1 m on each side.
Crossing with heating pipeline
In case of parallel placing of cable and heating pipeline minimal horizontal inner space between both must be 2 m.

In case of crossing, cable is by default placed beneath the heating installation. If this distance cannot be achieved at the whole cable length, at the places shorter than 5m 0,5m distance is allowed. If the existing heating pipeline is so deep that cable depth will overstep 2,5 m, then cable should be placed over heating pipeline using additional heat protection. Crossing of heating pipeline and cable in case of heat protection missing should be done at minimal horizontal inner space of 0,5 m.

Crossing with telephone-telegraph (PTT) cables
Crossing of energy cables and TT underground cables should be done by default under angle of 90o, and not less than 45o, with vertical distance of 0,3 m.

If mentioned distance cannot be preserved, cables should be divided with protective pipes on the crossing place. Protective pipes for energy cables must be of material with good conductivity (i.e. iron), and for TT cables from non-conducting material (concrete or plastic). In case of parallel placement of cables minimal horizontal distance between them is 0,5 m.

Crossing with power cables
In case of crossing with power cables, LV cables must be above cables with higher voltage level. During placement of two LV cables, distance between them must be minimum 0,1m, and during placement of LV cable in common ditch with HV cables minimum distance must be 0,2m. At paralel leading of LV cables and cables with rated voltage of 110kV minimum distance must be 1m.
Cable coupling and termination
Cable coupling and termination should be done using appropriate cable accessories (cable couplings, cable terminators) which must have certificate on conducted testing. Mounting of cable accessories should be done exclusively according to producer's directions.
Cable testing after placement
Ispitivanje izolacije kabla poslije polaganja izvodi se na potpuno instaliranom kablu, s njegovim priborom, a u skladu sa JUS N.C5.235. Ispitivanje se može uzvesti na jedan od slijedećih načina:
Cable insulation testing after placement of cable is done on fully mounted cable, with its accessories in accordance with JUS N.C5.235. Checking can be done with one of following:
a) DC voltage
b) AC voltage
Values of testing voltage are given in following table, as well as time of testing duration.

	
	
	

	Cable rated voltage Uo/U (kV)
	0,6/1
	0,6/1

	
	
	

	Cable type (insulation)
	PE-X
	PVC

	DC voltage for testing (in kV) Testing duration (in min)
	6 

15
	4,5 

15

	AC voltage for testing (in kV) Testing duration (in min)
	3,5 

5
	2,5 

15


Upon testing finish, authorized tester is obligated to provide appropriate protocol with testing
results.
7. TECHNICAL CALCULATIONS FOR LOW VOLTAGE CONNECTION 
7.1. PERMISSIBLE CURRENT RATING OF THE CABLE
Calculations of the permissible current rating will be derived for new LV cable: Transformer station 10/0,4kV; 1000kVA - Entrance Cable Cabinet (ECC) on the facade of the new building, which consists of one LV cable of type XP00 4x150mm2; 0,1kV.
Rated current load of cable insulated with cross-linked polyethylene and PVC shield is given within section 6.4 and for used cable, type XP00 4x150mm2; 1kV is:
· For cable laid into the ground: In= 392 A
· For cable in the air: In= 412 A
Rated current load in usual drive is applicable for cables laid in soil directly on sand layer or minced soil layer without or with mechanical protection of bricks, plastic or similar shields or insertion into pipes along the route to the maximal length of 10 m if the following cable laying in the soil conditions are fulfilled:
	Cable laying in the soil rated conditons

	Depth of cable laying
	0,7 - 1,2 m

	Temperature of the soil in depth of cable laying
	20° C

	Specific thermal resistance of soil
	1 Km/W

	Normal distributed load
	0,7


Rated current load at free cable, laying in the air, in case that convection and radiation cable cooling is not prevented and in case there is no temperature rise and no other heating sources, if fulfilling the rated laying conditions is given by the following table:
	Cable laying in the air rated conditions

	Distance cable-wall/floor/ceiling
	>2 cm

	Environmental temperature without direct sun radiation
	30° C

	Normal distributed load
	1


Permissible current rating of the cable is presented with:

Id= Cn∙ In (A),

where:
Cn - multiplication of correction factors 

In - rated current load of the cable.
The following correction factors are used for calculation of permissible current load:
Correction factor f - considers dependence on specific thermal resistance and temperature of the soil, and distributive load factor
Correction factor f2 - considers the number of cables in the same trench with 7 cm distance among them, specific thermal resistance of the soil and distributive load factor
Correction factor f3 - considers the cable laying in the air conditions (system number, raceway number.)

Correction factor f3 - it is necessary to introduce an additional correction factor for the difficult conditions of cooling - cable is inserted in pvc pipe lenght more than 10 m

The following table presents correction factors for the most common conditions for the cable laying (specific thermal resistance of the soil amounting 1Km/W and temperature for the soil in the depth of cable laying amounting 20°C):

	Permissible current rating m
	0,50
	0,60
	0,70
	0,85
	1,00

	Number of cables
	f1
	1,05
	1,02
	1,00
	0,96
	0,93

	1
	f2
	1,09
	1,06
	1,01
	0,94
	0,89

	2
	
	0,99
	0,92
	0,86
	0,78
	0,72

	3
	
	0,90
	0,83
	0,77
	0,69
	0,62

	4
	
	0,85
	0,78
	0,71
	0,63
	0,57

	5
	
	0,81
	0,73
	0,67
	0,59
	0,53

	6
	
	0,78
	0,70
	0,64
	0,57
	0,51

	8
	
	0,73
	0,66
	0,60
	0,52
	0,47

	10
	
	0,70
	0,63
	0,57
	0,50
	0,44

	
	f3
	According to the cable producer catalogue


In our case it is: 

f1=1 

f2=1,01

f4=0,8

Permissible current rating of one LV supply cable is:
ld = 1∙1,01∙0,8∙392 = 317(A)

Rated current of the mentioned cable connection is:
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Where:
191kW - installed consumer power at the toll station Odzak
which is less than permissible current rating of the designed supply cable which is Id=317A, so that selected cable is appropriate for current rating.

7.2. CALCULATION OF THE CABLE CURRENT RATING AND SELECTION OF PROTECTIVE DEVICE RATED CURRENT
Conductor current, in usual drive of the electrical installation, must be less than rated current of the fuse or rated operational current value of the circuit overload protective device and that value must be less than continuously permanent conductor current:
I < I no < I doz
where:
I - Cable current in usual drive (real current rating) I doz - permissible current rating of the cable

I doz - permissible current rating of the cable
Permissible current rating of the cable is derived from the equation:
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where:
P - profit active power 

U - rated line voltage 

cos φ - power factor
In our case it is:
Current rating of one supply LV cable: I = 290A 

Selected rated current of the fuse: In = 300A
Permissible current rating of the line (cable, type XP00 4x150mm2): Idoz = 317A.
290 < 300 < 317 (A)
From the upper equation we can see that the protective fuses to be installed in LV closet of the supply Transformer station10(20)/0,4kV have been correctly selected.
7.3. POTENTIAL DROP CALCULATION
Potential drop in percentages is calculated depending of the network type as follows:
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where:
k - factor, amounting k=1 for three-phase network, k=2,25 for two-phase network and k=6 for single-phase network
P - active rating of certain consumers at the network connection (kW) 

l - distance of the certain consumers at the network connection point from Transformer, or
supply point (km) 

s - cable sectional area (mm2) 

U - rated line voltage of the network (V) 

γ - specific electrical conductivity of the conductor (m/Ω mm2 ): 

Aluminium conductors - γ = 36 m/Ω mm2

Copper conductors - γ = 56 m/Ω mm2

Calculation of the potential drop will be performed according to the following drawing:
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After inserting the values into the potential drop equation we get:
U(%) = 0,469
According to current Technical regulations for transformer stations out of object they supply, the allowed potential drop from transformer station to LV closet amounts 3%. Potential drop calculation shows that selected supply LV cable satisfies in terms of potential drop.

7.4. Control of dangerous contact voltage protection efficiency
Protective measures in TN (TN-C-S) system:

Protective device’s tripping characteristic and fault loop impedance must provide that in case of fault between phase and protective conductor or earth (exposed conductive part) at any location inside circuits, there shall occur automatic disconnection of power supply in designated time. This condition shall be satisfied in case of:
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Where is:

Zs - fault loop impedance, equal to the sum of the impedances of the power source, phase conductors to the fault location and protective conductor from the fault location back to the power source.


Ia - tripping current that provides for protective devices automatic tripping in time designated in table 1 of JUS N.B2.741 dependant of nominal voltage U0, or under special conditions in time shorter then 5 seconds.


U0 - nominal phase to neutral voltage

In accordance with JUS longest permissible touch voltage time for AC 230V is 0,4 s. (paragraph 5.1.3.4 ) or up to 5 s. (paragraph 5.1.3.6 - JUS N.B2.741)

Earth fault current will be estimated according to the following drawing:





By calculating the earth fault current, taking into account the impedance of the power supply grid, transformers and power cable, we get:

Ik =8,8 kA, tripping time for the 300 A fuse in the substation is 4ms<<5s
Supply line fulfils the condition of longest permissible touch voltage time for AC 230V.
8. ELABORATE ON PROTECTION AT WORK AND FIRE PROTECTION 
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8.2. Expected dangers that can arise during the object construction
8.3. Applied protection measures
8.4. Applied fire protection measures
8.5. Monitoring
8.6. Additional protection measures for object described in this Elaborate
8.1. List of laws, technical norms and generally recognized rules that has been used in Main design production
8.1.1. Law on protection at work (Sl.glasnik RS 8/08).
8.1.2. Law on spatial development and construction (Sl.glasnik Republike Srpske br. 40/13).

8.1.3. Law on fire protection (Sl.glasnik RS 71/12).
8.1.4. Rules on technical norms for electric-energetic plants with rated voltage above 1000V (SL. list SFRJ No.4/74).
8.1.5. "Rules on technical norms for protection of power supply from surge" (Sl.list SFRJ 7/71, 44/76).
8.1.6. "Rules on protection at workplace using power supply" (Sl.list SRBiH 34/88)."

8.1.7. "Rules on technical measures for installation and maintenance of power supply installations" (Sl.list SFRJ 19/68).

8.1.8. "Rules on technical norms for construction of low voltage overground lines" (Sl.glasnik 
Republike Srpske br. 87/11),

8.1.9. "Rules on technical norms for protection of low voltage networks and belonging 

transformer stations (Sl.list SFRJ 13/78)

8.1.10. 
"Rules on technical norms for LV electrical installations" (Sl.list SFRJ br.53/88 and 54/88)

8.1.11.  "Technical regulations on lightning conductors"(Sl.list SFRJ 13/68).

8.1.12. 
"Rules on equipment and procedure for rescue service in the case of accident at workplace" (Sl.list SFR 38/86).
8.1.13. "Technical recommendations in electrical power distribution services".
8.2. Expected dangers which could occur during rehabilitation or construction of objects
This Elaborate process dangers for people and for object, which could occur during rehabilitation or construction of objects without considering the problems and dangers during maintenance period, which must be regulated by "Law on protection at workplace" and Technical recommendations. All participants in designing, construction, rehabilitation and exploitation works must be informed about mentioned measures.
During the designing, construction or rehabilitation of object following dangers can be expected, which can cause damages for people, equipment or entire object.
· Danger caused by current,
· Danger from physical-chemically injuries,
· Danger from mines and other unexploded ordnances (UO further in text). 
Danger from current at work performance
Considering the fact that construction or rehabilitation works on subject objects can only be done in disconnected mode, danger for people could occur in following circumstances:
· improper access for work on object before acceptance of consent from authoritative service and work order,
· improper disconnection and protection grounding of object and improper markings and informations about works,
· failing to take measures for capacitance discharging,
· improper protections from live parts and failing to take measures for disabling of accidental touches,
· failing to take measures of proper testing and determining if object is diconnected,
· thunderstroke into the object or his closeness,
· unpreparedness of the work place and failing to take all necessary measures to prevent the touch with other live installations or lines.
Danger from physical-chemically injuries
During the works on LV networks, besides the danger from current, there are many other dangers which can cause hard injuries:
· danger from injuries which can occur during the shipping and discharging, storaging and installation of equipment,
· danger from injuries during the drilling for poles foundation, drilling the canals and barrows and all other necessary civil earth works,
· danger during he height works,
· danger from injuries of people or objects during the felling of trees and cleaning of route,
· danger from accident during streching and tightening of ropes and cables, specially over roads, rivers, other lines and all other objects,
· danger while lifting and transffering of load with machines,
· danger during the workers movemnt along the construction-site,
· danger during slipping or collapsing of soil,
· danger from snake bite or bite of poisonous insects,
· danger while handling oil, lubricants, chemicals or flames,
· danger for workers or other passerby and vehicle if barrows or canals are left excavat (specially during the night).
Danger from mines and other unexploded ordnances
During the construction or rehabilitation works attention should be strictly paid on possibility of existance of mines and other unexploded ordnances as well as a posibility of maliciously subsequently placing of the same. Subject location is not endangered by this.
8.3.  Applied protection measures
In order to protect people and objects, in terms of general protection at workplace, all construction or rehabilitation works on electric power supply objects must be done in accordance with regulations prescribed in „Law on protection at workplace" and other regulations with similar theme, and according to regulations from „Branch standard of Jugoslavien electric power community" (GSE 40/81) which is accepted in B&H as „Branch standard of BH electric power community".
Before the beginning any works, Contractor must prepare „Construction-site organisation elaborate". The works can begin only if all Law conditions for protection at workplace are satisfied. Investor is obliged to name the Supervising staff, and Contractor the head of works.
Besides all these general conditions and procedures, during the construction or rehabilition works and in order to protect people and objects following is predicted:

8.3.1 During the preparation of documentation, all technical measures are provided according to regulations from Laws, Technical recommendations mentioned in point 1. of this Elaborate. Following is done in this sense:
· Optimal location and cable line is selected, considering terrain and urbanistic conditions as well as of a position of other installations and objects,
· As a confirmation for location coordination, or cable line, as a part of this documentation are attached all written consents of authhorities,
· Position, type and height of object's elements, provide satisfaction of prescribed safety heights and distances of alive parts from the ground or grounded parts of equipment, or other objects.
· With right selection and dimensioning of grounding, it is provided that touch voltage or step voltage don't go over allowed value in the case of object failures.
· With right selection and dimensioning of grounding and overvoltage protection device, overvolatge protection of the object is provide.
· With right selection of type, position and technical characteristics of protection devices (switches, fuses, etc) object is protected from short circuits and protected if some part is in failure (protection with neutralizing in low-voltage network).
· With right selection of sort, type and technical characteristics of elements which builds or rehabilitates the object (poles, ropes, insulators, carriers, devices and other), statical and mechanical safety is provided. All elements must be tested according to related Technical regulations and must have written guarantee for technical conditions satisfaction (atest).

8.3.2. In terms of protection from injuries, Head of Works must provide construction site, equipment and mechanization, as well as tools and accessories which must be attested. Before the beginning of drilling for poles, groundings, cables and all other drillings, Head of Works must inform supervising stuff of other municipal services and Municipality. If drillings are done closely to other underground installations, supervising stuff must be informed, and wokers must be aware of a position of those installations.
If drilling is done in closeness of houses, retaining walls, roads and similar, and if there's a possibility of subsidence or damaging of surrounding objects, it is necessary to stop the works immediately and consult designer or other persons in relevant expertise (geologist, structural engineer, etc.).
Contractor must provide and worker must use personal protective equipment:
· overall
· footwear
· safety helmet
· safety belt
· protection glove
8.3.3. Construction or rehabilitation of electric power supply objects can be stand-alone or be manged by professional stuff. Company's general act defines professional qualifications of the stuff that issue orders, supervise, organize or work independently.
Professional stuff must be aware of security measures and technical regulations from the subject scope of works, and first aid in the case of electric shock and procedures in the case of fire.
The work is forbidden for the persons who are under influence of alcoholic beverages or narcotics.
8.4. Applied fire-protection measures
Design documentation includes the measures prescribed in „Law on fire - protection" which are mostly resumed on:
· correct location of the object and and cable line selection
· undertaking of appropriate civil measures

8.5. Control
After the finish of the works, it is necessary to do all testings and measurings to confirn calculated values. If results give the values which don't match the needed ones, supervising stuff should be immediately informed, and they should forbid commissioning of the object.
To provide secure controlling and inspectiong of installations, manipulations and fixing works, it is necessary for all the participants to get known with „Law on protection at workplace" and internal Regulations on protection at workplace, maintaining and rehabilitating of electric power supply objects and procedures in the case of appearance of some kind of danger.
On demand of inspector for elecrical power supply matters and inspector for work matters it is necessary to provide:
· investment-technically documentation for the object with special enclosure with description of protection at workplace measures in designing phase,
· construction-site planning elaborate,
· construction-site record,
· attests for built-in equipment
· work order.
8.6. Special protection measures for the Object embraced by this Elaborate
After the finish of the works, it is necessary to collect all remaining waste material (cable joint's and cable head's packages, parts of cable,...) and place it at a forseen spot.
EXTERIOR – MECHANICAL INSTALLATIONS

TECHNICAL DESCRIPTION

1) General information

For the needs of the purchaser, a project for the external planning execution was made – mechanical phase, which involves disposition of the part of the existing hot water pipeline network DN 80, by route taken from the Town planning – technical conditions, and on the basis of the consent of city heating plant »Toplana« a.d. Banja Luka, no.: 01-15350-02/14, issued on 10.09.2014. Displaced hot water pipeline network will serve to provide the necessary heating energy for the new Basic court building, through the existing heating station TS – 30.

2) Technical planning

Providing that the existing hot water pipeline network DN 80, at one shorter part, is in a collision with the planned object of the new Basic court building, its disposition with a compensation of its temperature elongation is predicted. During the phase of disposition of the existing hot water pipeline network DN 80 from the concrete canal, the replacement of the existing hot water pipeline network DN 80 with the factory pre-isolated pipes DN 80/160 will occur (in the ground – no canal lay). No canal lay of factory pre-isolated pipes was predicted,  for the hot water pipeline network system 130/73oC. Technical characteristics of the pre-isolated pipes, pre-isolated pipe elements and connecting muffs for pre-isolated pipes must be according to the European norms, and:

2.1 Pre-isolated steel piper:

· Pre-isolated steel pipes made according to ISO norms, of St37.0 material, according to DIN 2458/1626 (all radius) with ends prepared for connection, according to DIN 2559-22,

· Nominal pipe wall thickness, according to  ISO 4200, with minimum values, according to EN 253,

· Pipes must have factory attest, according to DIN 50049/3.1.B,

· Pipes are equipped (inside isolation) with a monitoring system (copper alarm guide),

· Pipes length 2 m,

· Test pressure 21 bars.

2.2 External protective pipe:

· Hard polyethylene PEHD, according to EN 253 (DIN8074/DIN8085),

· Material density, of which the protection pipe is made, must not be less than 935 kg/m3.

2.3 Heating isolation
· Stiff polyurethane foam (PUR), according to DIN50049-3.1.b,

· Minimum volume weight: 80-90 kg/m3 (EN 253),

· Cell closure, approximately 90% (EN 253),

· Warmth conductivity coefficient  on the 50 oC temperature: 0,028 W/m2K,

· Maximum permanent temperature 130 oC,

· Maximum short temperature 150 oC,

· Pipes supplier must confirm the lasting of the isolation according to the real working condtition,
· Pipes supplier must provide heating losses for the maximum working temperature

2.4 Pre-isolated steel cranks: 

· Made according to EN 448,

· Pipes material according to the technical conditions for the pre-isolated steel pipes,

· External protective pipe, according the technical conditions for external protection of pre-isolated steel pipes,
· Heating isolation, according the technical demands for the isolation of pre-isolated steel pipes,
· Cranks are equipped (inside isolation) with monitoring system (copper alarm guide).

2.5 Flat connector for pre-isolated pipes:

· According to EN489,

· Is used for isolation of external connection spots of steel pipes,

· Made of same material as the external protection pipe,

2.6 Final cap

     Serves for waterproof layer of pre-isolated steel pipes in shafts.

2.7 Penetrating rubber rings

      Made of extremely resistant rubber, create waterproof penetration of the hot water pipeline network through shafts, and beside the closing effect, they provide dilation of the pipeline.

2.8 Firm bearings

     On the hot water pipeline, installation of firm bearings is predicted (2 pieces). 

2.9 Monitoring system

Pre-isolated pipes and fittings are delivered with two factory built in guides, which are connected and bind to the monitoring system, in charge for continued detection and locate the existence of moisture along the pipeline.

2.10   Venting and discharging of the pipeline

Hot water pipeline DN 80/160 is connected to the existing hot water pipeline network DN 80 on the places given by coordinates of the breaking and firm spots ČT1 and ČT2. Displaced part of the hot water pipeline network on the existing hot water pipeline network DN 80 is, at only one part of the route, made of steel factory pre-isolated pipes, diameter of DN 80/160. Venting of the pipeline is in the building (in the heating station TS -30), while discharging of the pipeline is in existing shaft Š1. 

2.11 Hot water pipeline crossing with other installations

By this project are taken into consideration all existing installations with documentation and planned installations, predicted by UTUs, as the elements that could be recorder on the field. For most of the installations, with which the hot water pipeline is crossing, there is no data on the depth they are laid at, therefore, in the project, “usual“ depths were taken to which some installations are laid. Disposition of the existing and planned installations is visible in the graphic attachment.

Construction and mechanical works executor is obligated to comply with General and Technical conditions for the delivery of heating energy of a.d. heating plant «Toplana» Banjaluka. The executor is obligated to perform canalling over the whole route with maximum precaution to avoid possible damaging of the installations that eventually exist, but not evidenced de to the lack f documentation, and to do all canalling manually in the cause of prevention of damaging the existing installations.

Notice: During the construction of the entrance „B“, one should take care not to damage the existing hot water pipeline DN150.
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