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I a. 1   Technical Description
In line with the needs that were expressed and outlined in the Terms of Reference and during the consultations with the authorized representatives of the High Judicial and Prosecutorial Council of Bosnia and Herzegovina, the Architectural Studio developed the Main Project of Reconstruction of the Building, which is currently used by the Municipal Court, the Cantonal Court, and the Cantonal Prosecution in Tuzla. Namely, by relocating the Municipal Court to the newly-designed building located at the site of the “Dom Armije” building in Tuzla, there will be extra space freed to be occupied by the Cantonal Court and the Cantonal Prosecution. Prior to the development of the Main Project Design, the Preliminary Project Design for this re-construction was produced and presented. 
Also, before the Main Project was finalized the two judicial institutions harmonized all the details with the representatives of the High Judicial and Prosecutorial Council of Bosnia and Herzegovina in Sarajevo. The representatives of the High Judicial and Prosecutorial Council of Bosnia and Herzegovina gave their final resolution in reference to the Preliminary Project Design on 18 March 2016. The Main Project Design was produced on the basis of the approved Preliminary Project Design, and the final Project included the following phase-parts: 
· Architectural part,

· Construction part,

· Water supply and sewage installations,

· Mechanical installations (heating, ventilation and air-conditioning),
· Electrical power installations (strong and weak current),
· Study of the physical properties of the building, and

· Study of occupational safety and study of fire protection. 

This building is located in the center of the City of Tuzla, in the vicinity of the NLB Bank and close to the newly constructed administrative-residential building located at the site of the former Railway Station. The building was constructed in 1962 as the Tuzla District Court, and with minor interior and exterior interventions the building currently accommodates: 
· Tuzla Municipal Court, 
· Tuzla Cantonal Court, and
· Tuzla Cantonal Prosecution.

The total net area/surface of the building is 4.600 m2, while the size of the part of the building which is still used by the Municipal Court (first, second and the fifth floor) is 1.850 m2.
The overall dimensions of the building are irregular, designed in two constructive parts with two staircases and one elevator. The Block that currently accommodates the Cantonal Prosecution has a basement, ground floor and four floors, while another Block has a basement, ground floor, five floors and a loft with a restaurant for employees of these Institutions. The Block with more floors also has an elevator.
A series of five garages in a row for the official vehicles a ground-floor annex of the building, on its western side. Three garages are used by the Cantonal Court, one is used by the Cantonal Prosecution, and one is used by the Municipal Court. At the ground floor level, underneath the higher part of the building, there is a passage with the “Kralja Tvrtka I Street”, which connects the “Maršal Tito Street” and the “2. Tuzlanska Brigada Street”.
The building is of a classical construction, which was rather common for the place and time when the building was constructed. All panels/structure in between the floors are made of reinforced concrete (small-ribbed panels), which are leaned against reinforced concrete beams, carried by the brick walls or reinforced concrete columns. The designed layout of the main supporting walls and beams (550, 250 and 450 cm, and another direction 360 cm) limited any more radical interventions in the interior of the building, and therefore the courts and all other rooms had to remain the same along the initially designed supporting elements of the structure. The main supporting walls have the thickness of 25 and 38 cm, while the reinforced concrete columns have the dimensions 38 x 38 cm.
The building has the following installations:

· Water supply and sewage installations with internal hydrant network,

· Central heating installations with substation connected to the system of the City District Heating System, 
· Air-conditioning installations - partly ("split" systems installed in some offices and courtrooms),
· Electrical power installations (strong and weak current).
All of the listed installations are functional, however the sanitary facilities are in pretty bad condition; they are spatially dysfunctional and inadequate for the purposes they are to serve for the employees and visitors of the Institutions. 
Functional interventions of small and large scale, aimed at re-organizing the entire building, are proposed in the Main Project. It is important to note that the offices of the Cantonal Prosecution are and will remain located in the lower part of the building; while the offices and courtrooms of the Cantonal Court will be accommodated in the upper part of the building. In front of the main entrances of these functionally and physically separated institutions there will be eaves to ensure a more comfortable access.
The part of the building which is planned to be used by the Cantonal Prosecution will have the following parts, and the Project plans for minimum interventions to be made: 
· BASEMENT:

Archive rooms with three offices for storing of a variety of documents and evidence, the staircase that connects these rooms with the protocol registry and extra archive in the ground floor.
· GROUND FLOOR: 

Windshield, with access control and with a postal dispatch room, entrance hall with a reception, with staircase and newly-designed elevator, protocol registry, office of the chief of registry, extra archive, a sanitary facility, and a separate entrance to the building in the part that also accommodates offices for the judicial police with two detention units and a separate sanitary unit.
· FIRST FLOOR:
Hallway with a staircase and an elevator, 12 offices, for prosecutors, of which one will be for hearing minors and with a sanitary facility.
· SECOND FLOOR:

Hallway with a staircase and an elevator, 11 offices for prosecutors, a kitchenette, a server room with an office for the operator and with a sanitary facility.
· THIRD FLOOR:

Hallway with a staircase and an elevator, the office of the main prosecutor with the technical secretary’s office, 2 offices of the main prosecutor´s assistants, conference hall with 25 seats, 3 offices for prosecutors, and a sanitary facility.
· FOURTH FLOOR:
Hallway with a staircase and an elevator, 11 offices for prosecutors, and s sanitary facility.
Another, taller, part of the building is intended for the needs of the Cantonal Court and has:
· BASEMENT:

Archive with three rooms which are connected to the registry protocol in the ground floor via an internal staircase, a substation, handyman’s tool room with a sanitary unit, installation hallway, pantry, and a staircase that connects the basement and entrance hall on the ground floor.
· GROUND FLOOR: 

2 windshields with separate entrances for employees and for visitors, reception with the doorman’s space, entrance hall with the control of access, staircase and elevator, postal dispatch room, registry protocol, the existing courtroom for major trials with auxiliary rooms and with a separate entrance for protected witness, registrar’s office and a sanitary facility.

· FIRST FLOOR:
Hallway with a staircase and an elevator, two bigger and one smaller courtrooms, three offices for judges, one office for the judicial council, and a sanitary facility.
· SECOND FLOOR:

Hallway with a staircase and an elevator, 9 offices for judges, typist office (15 employees), telephone switchboard and sanitary facility.
· THIRD FLOOR:

Hallway with a staircase and an elevator, 7 offices for judges, the office of court president with one office for technical secretary, office of the court secretary, kitchenette and sanitary facility.
· FOURTH FLOOR:
Hallway with a staircase and an elevator, 13 offices for judges, server room with operator´s office and sanitary facility.

· FIFTH FLOOR:

Hallway with a staircase and an elevator, 16 offices for judges, typist office (15 employees) and sanitary facility.
· SIXTH FLOOR:
Staircase and machine/tools room for the elevator and with a smaller hallway; exit to the terrace – flat roof, restaurant for employees, a kitchenette with storage/pantry for groceries.
In addition to the referenced functional modifications in the building, the Project also plans for the existing chimney to be demolished from the ground floor level up to the roof above the sixth floor, as well as for minimum interventions in the final treatment in interior and exterior of the building. Some interventions will be necessary as a result of new layout of installations, while some will be required due to age and frazzle. 
In the windows zone of the southern side of the building, the Project plans for embedding of fixed sun breakers on the façade. Their function is sun-protection as well as the protection from overheating through the windows. The project does not plan for a change of locks in windows, as the windows have recently been replaced in the entire building. It would have been better if at the time when the windows were replaced the adequate sun-protection on the southern side was provided. 
The Project plans for brand new installations of water supply and sewage, hydrant network, electrical power installations (strong and weak current) to be ensured in the building, while the heating installations are to be reconstructed with introduction of A/C cooling system with Fail Coils.
A separate project has been designed for each type of installations, and the projects contain all of the necessary details. 
The building has the following net areas/surfaces: 
BASEMENT
height (- 2,32 m)
CANTONAL PROSECUTION 



Archive space 






P=
70,00 m²

KPD/evidence – criminal cases




P=
30,55 m²

KPD/evidence – industrial crime cases (2 rooms)


P=
26,50 m²

Hallway with staircase 





P=
25,00 m²

Staircase    







P=
14,00 m²


TOTAL
 








166,00 m²

CANTONAL COURT
Archive space (4 rooms)





P=
137,30 m²

Room for evidence material





P=
  36,40 m²

Handyman´s workshop + hallway + sanitary



P=
  23,70 m²

Staircase







P=
  16,55 m²

Boiler room







P=
  41,40 m²

Hallways







P=
  39,60 m²

Staircases (2 staircases)





P=
  26,95 m²


TOTAL









305,50 m²


BASEMENT



TOTAL




471,50 m²




GROUND FLOOR
height ( + 0,30 m)
CANTONAL PROSECUTION
Windshield







P=
20,70 m²

Postal dispatch office 






P=
13,90 m²

Entrance hall 







P=
29,00 m²

Extra archive







P=
34,75 m²

Registry







P=
35,70 m²

Head of Registry






P=
15,00 m²

Hallway







P=
32,10 m²

Sanitary facility (men + women)




P=
14,20 m²

Court police







P=
23,65 m²

Detentions units (2 rooms)





P=
24,00 m²

Internal hallway






P=
21,50 m²

Sanitary facility (men + women)




P=
  8,00 m²

Storage room







P=
  7,70 m²

Certificates issuing






P=
16,20 m² 


TOTAL









300,00 m²

CANTONAL COURT
Windshield (entrance – exit)





P=
  12,80 m²

Reception







P=
    6,30 m²

Entrance hall 







P=
  61,90 m²

Postal dispatch office






P=
  14,40 m²

Storage







P=
    4,00 m²

Registry







P=
  60,80 m²

Head of Registry






P=
  10,50 m²

Hallways







P=
  35,10 m²

Court room (existing)






P=
  49,40 m²

Protected witnesses + sanitary facility




P=
    8,30 m²

Technical (audio + video)





P=
    6,20 m²

Archive







P=
  16,80 m²

Sanitary facility (men + women)




P=
    8,60 m²

Staircase







P=
  19,20 m²


TOTAL









314,00 m²


GROUND FLOOR



TOTAL



614,00 m²



FIRST FLOOR  
height (+ 4,04 m)
CANTONAL PROSECUTION
Office space (11 offices + minor hearing)



P=
  225,50 m²

Hallways 







P=
  109,80 m²

Sanitary facility (men + women)




P=
    14,20 m²

Staircase







P=
    13,00 m²


 TOTAL









     362,50 m²

CANTONAL COURT

Office space (3 offices)





P=
    54,68 m²
Big courtroom 







P=
    65,70 m²

Technic (audio + video)





P=
    10,85 m²

Middle court room






P=
    57,10 m²

Small court room






P=
    33,00 m²

Deliberation room






P=
    20,40 m²

Waiting room







P=
      9,65 m²

Sanitary facility (men + women)




P=
    20,55 m²

Sanitary facility for disabled persons




P=
      4,18 m²

Keeping / Cleaning 






P=
      4,00 m²

Hallway







P=
    70,55 m²

Staircase







P=
    15,35 m²

TOTAL









    366,00 m²


FIRST FLOOR



TOTAL




    728,50 m²

SECOND FLOOR
height (+ 7,46 m) 

CANTONAL PROSECUTION
Office space (11 offices)





P=
    203,00 m²
Server and server technician





P=
      23,00 m²

Kitchenette







P=
      17,30 m²
Hallways







P=
    109,50 m²

Sanitary facility (men + women)




P=
      14,20 m²

Staircase







P=
      13,00 m²


TOTAL









     380,00 m²

CANTONAL COURT

Office space (9 offices)





P=
    164,20 m²
Typist office (15 work places)





P=
      57,64 m²
Telephone switchboard





P=
      14,38 m²

Hallway







P=
      68,60 m²

Storage







P=
        4,00 m²

Sanitary facility (men + women)




P=
      20,55 m²

Staircase







P=
      15,35 m²


TOTAL









    345,00 m²


SECOND FLOOR



TOTAL



     725,00 m²



THIRD FLOOR 
height ( + 10,88 m) 

CANTONAL PROSECUTION
Office space (6 offices)





P=
    131,55 m²
Technical secretary






P=
      18,70 m²
Meeting room (25 seats)





P=
      50,46 m²

Hallways







P=
      50,82 m²

Room for clients and internal hallway




P=
      32,30 m²

Sanitary facility (men + women)




P=
      14,20 m²

Staircase







P=
      13,00 m²


TOTAL









     311,00 m²

CANTONAL COURT

Office space (9 offices)





P=
    186,50 m²
Technical secretary






P=
      27,90 m²

Meeting room (36 seats)





P=
      60,40 m²

Small kitchen







P=
      11,00 m²
Hallways







P=
      84,00 m²

Maintenance/Cleaning 





P=
        4,00 m²

Loggia (smoking area)





P=
        2,50 m²

Sanitary facility (men + women)




P=
      20,60 m²

Staircase







P=
      15,40 m²


TOTAL









      412,50 m²


THIRD FLOOR



TOTAL




    723,50 m²



FOURTH FLOOR  
height ( + 14,30 m) 

CANTONAL PROSECUTION
Office space (11 offices)





P=
    206,60 m²
Hallways







P=
    111,10 m²

Sanitary facility (men + women)




P=
      14,20 m²

Staircase







P=
      13,00 m²


 TOTAL









     345,00 m²

CANTONAL COURT

Office space (13 offices)





P=
    236,20 m²
Server and server technician





P=
      36,50 m²

Hallway







P=
      75,00 m²

Storage







P=
        4,00 m²

Sanitary facility (men + women)




P=
      20,55 m²

Staircase







P=
      15,35 m²


TOTAL









     387,50 m²



FOURTH FLOOR



TOTAL




     732,50 m²



FIFTH FLOOR  
height ( + 17,70 m) 

CANTONAL COURT

Office space (16 offices)





P=
    300,00 m²
Typist office (15 work places)





P=
      57,70 m²
Hallway







P=
      96,70 m²

Storage







P=
        4,00 m²

Sanitary facility (men + women)




P=
      20,55 m²

Staircase







P=
      15,35 m²


TOTAL









     494,30 m²


FIFTH FLOOR



TOTAL




      494,30m²

SIXTH FLOOR  
height ( + 21,14 m) 

CANTONAL COURT

Restaurant







P=
    53,10 m²
Kitchenette







P=
    15,95 m²
Storage







P=
      7,70 m²

Hallway







P=
    14,45 m²

Mechanical facility
 





P=
      8,65 m²

Staircase







P=
    15,35 m²


TOTAL









    115,20 m²


SIXTH FLOOR



TOTAL




     115,20m²




TOTAL AREA








4.600,00 m²


II a.1.   TECHNICAL DESCRIPTION OF THE MAIN SUPPORTING STRUCTURE IN ADDITION TO THE MAIN PROJECT OF RECONSTRUCTION AND RE-ORGANIZATION IN THE EXISTING BUILDING OF THE CANTONAL COURT AND CANTONAL PROSECUTION IN TUZLA 

For the existing building of the Cantonal Court and Cantonal Prosecution in Tuzla, pursuant to the adopted Architectural Project, the project of the main supporting structure was designed, i.e. reconstruction of the existing elements and spaces.

Functional and constructive interventions are provided for both wings of the building. Additional staircase to connect the basement and ground floor is designed for both the Court and the Prosecution building. A new shaft/pane for elevator is designed for the prosecution building and it is to be located right between the three wings of the existing staircase. The elevator communication will be limited from the ground floor up to the last floor.

The elevator pane/shaft is made of reinforced concrete, with the wall thickness of 15 cm, internal dimensions of 145x165 cm. The entry side of the pane/shaft has to be embedded in the existing upper part/ceiling level of the construction by "in-drilling" the reinforcement structure and overlapping with the new one, as shown in the reinforcement plans.

Side walls of the pane/shaft will be embedded in the similar way, at the level of foot protection of the existing staircase. 
Elevator shaft was scaled to withstand the influences of VIII seismic zone according to the MSC scale and as such it is to be reinforced with minimum of necessary reinforcement according to the Rules for construction of architectural buildings in seismic areas.

The Project plans for a smaller building to be additionally built next to the Prosecution building and the new building will only have a ground floor in the overall dimensions 5,76m x 9,89m. The main supporting constructive system consists of longitudinal and transversal reinforced concrete walls d=15cm, and of brick walls. Ceiling construction is reinforced concrete panel, thickness 15cm and 12cm, partly flat and partly sloped.

Due to functional reasons, this building has its foundations based on reinforced concrete slab with the thickness of 30 cm.

All constructive elements will be of the MC-30 concrete quality and reinforcement 500/560 and 400/500.

According to the static and seismic calculation the building will require minimum reinforcement, adopted according to the Regulation of technical norms for construction of architectural buildings in seismic areas. Vertical reinforcement at wall endings is grouped to l/10 quantity of 0,15% wall surface. The central part is reinforced from both sides with grids Q-188.
During the execution of all works below the height of current terrain, it is mandatory and necessary to take care of all security precautions to prevent any possible damages and to protect the existing building, which is only dilated from the new one (he one that is designed).

In front of the main entrance to the Court the Project plans for the eaves structure with the shape of a flat roof panel with the dimensions 18,35 m x 8,31 m. The eaves is leaned against the four reinforced concrete beams/columns, with diameter d=50cm, on the raster 10,80 m x 5,80 m. Due to drainage possibility to one side only, the main supporting construction is planned in a slope of cca 2%.
Next to the console-like ending of the beams and panel in the length of 6,00 m, it is mandatory and necessary to have a “rise” in the formwork – 5 cm, so as to compensate for the rheological concrete deformations. 
The seismic calculation for VIII seismic zone according to the MCS scale is done for all new structures in the Project. 
The static and dynamic analyses were carried out for the entire construction, with the use of the software "Tower-3D Model Builder 7.0" ("Radimpex", Belgrade), for which the Project Designer has a proper license. The building is scaled for permanent use and load, and for seismic influences of VIII seismic zone, according to the MCS scale.

Detailed constructive and reinforcement plans have been prepared by using the same software, and these are annexed to the graphic part of the project. The adopted/approved reinforcement in "Tower 7" was directly exported to ArmCAD 2005 (for which the Project Designer owns a license), therefore the possibility of errors is minimum. 

Given the sensibility and complexity of the designed solutions, which have not been implemented in our country for a long time, this project requires a professional contractor who will fully meet the requirements prescribed by the Tuzla Canton Law on Planning and Construction. The same goes for contracting the team of experts to carry out the tasks of Supervisory Body.

In case of major modifications of the Construction Project, the contractor is obliged to consult the Project Designer. 

III a. 1   TECHNICAL DESCRIPTION – Water Supply and Sewage System 
I   General

In accordance with the Architectural-Construction Project and with the Terms of Reference, we have prepared the project design for water supply and sewage system entirely in line with the technical regulations for this type of installation. The project design includes internal installation of water and sewage network taken 1,00 m' from the building.

II    Sewage System

Installation of faecal sewage (sewerage) network shall be made with hard polypropylene low-noise pipes, similar to "REHAU'' type with appropriate fittings and sealed rubber rings. The pipes and fittings have to be from the same manufacturer. The pipes laid underground and the pipes for venting shall be made of PVC, similar to the "VARGON" type.

The freely laid/guided pipes below the ceiling shall be laid onto appropriate pipe clamps with rubber inserts. The pipes laid/guided through the concrete slabs and wall notches must be protected with a cover made of felt, which ensures the necessary dilation of pipes. It is planned for all toilets to have the installation of PVC floor drain type HL-300, or HL-310 for an example or HL-510, with insulating foil, flange and nickel grid 11 x 11 cm, "Huterer - Lechner" - Austria. The ventilation of sewage is to be ensured through PVC verticals ending on the roof by installing ventilation pipes. 

After the mounting works are completed, the entire sewage system is to be tested as watertight, and the testing results will be recorded in a report in the presence of the Supervisory Body. All verticals of the sewage system will be tightened with appropriate pipe clamps with rubber inserts on each 2 m. Sizing/scaling of faecal sewage (sewerage) system was done on the basis of the amount of waste water of individual sanitary equipment. The newly faecal sewage (sewerage) shall be connected to the existing installation in the basement, with previous check of its functionality and any necessary cleansing/purification. 

The installation of a pump in a concrete-made manhole is planned to serve the purpose of drainage of water. Interior dimensions of the manhole are 80 x 80 x 85 cm with an iron-cast lid of the 60 x 60 cm dimensions, with a rubber seal.

III   Water Supply

The installation of sanitary water supply network will be carried out with the use of polypropylene pipes "AQUATHERM" or pipes with the same technical specifications from another manufacturer, with appropriate fittings. The connecting of pipes and fittings shall be made by means of welding, heating the endings of pipes and fittings followed with their connection. The description of mounting of pipes and fittings is laid out in the manufacturer's instructions. Freely laid/guided pipes are tightened with appropriate pipe clamps for this type of pipes with noise-prevention pads. The pipes which are laid in the wall notches are to be protected with pipe insulation SSL d = 4 mm, while the freely laid/guided pipes will be protected with the insulation “plamaflex” d = 9 mm. The installation of "fusiotherm" concealed valves of 20 and 25 mm is planned to be carried out in each sanitary facility/toilet. The sanitary water supply network shall be connected to the existing installation in the basement.

The hydrant network is planned to be of galvanized steel pipes with appropriate fittings and insulation felts, i.e. "plamaflex". The pipes laid underground are to be insulated with "dekoradol" tape while the freely laid/guided pipes under the ceiling will be insulated with "plamaflex" d = 9 mm.

For possible fire extinguishing it is planned to construct wall fire hydrants in the size 50 x 50 x 15 cm equipped with a polyester-made (trevir) hose  52 mm, length 15 m, Al-valve 52 mm, nozzle 52 mm.

The new hydrants network shall be 1,00 m´ outside the building, and the exit point shall be adjusted to the position of the connection to the City Water Supply Network system. This connection shall be made according to the regulations of the public enterprise “Water supply and sewage system” Tuzla.

Scaling of the sanitary water supply system was carried out based on the units of load of individual sanitary equipment. Scaling of fire fighting network was carried out on the basis of simultaneous work/operations of two hydrants and on the basis of the 5.0 l/sec amount of water and of 2.5 bar of excess pressure.

Hot water is provided via electric boilers with the volume of 10 l, 80 l and 150 l.
After the mounting works, the installation of water supply system needs to be tested at the pressure of 10 bar, and the testing results will be recorded in the Report in the presence of the Supervisory Body.

IV    Sanitary Equipment 

Sanitary equipment/accessories shall be in white color and of I class, with single-lever faucets manufactured by “ARMAL” Maribor or ”UNITAS” Ljubljana, entirely in line with the description in the Bill of Quantities. The selection of sanitary equipment will be made with the prior agreement of the Project Designer/Architect and Investor. 

Note:

Sanitary accessories are not included in the Bill of Quantities and will be identified and determined afterwards on the basis of the choice expressed by the Investor and with agreement of the Project Designer/Architect. 

III a. 2.   SCALING OF SEWERAGE SYSTEM DRAIN (FV-2) 

      N x P x q

Q = ------------------
   100

	Type of sanitary equipment
	Number of devices

N
	Equivalent factor

K
	Product

N x K
	% of use

P
	Outflow Quantity Q

	 TOILET BOWL
	24
	6,00
	144,00
	3,60
	2,00

	 WASHBASIN
	24
	0,50
	12,00
	12,90
	0,17

	 URINAL
	10
	0,50
	5,00
	14,30
	0,17

	 TROCADERO
	2
	2,00
	4,00
	14,30
	2,00

	 SINK
	3
	2,00
	6,00
	14,30
	0,67


         (24x3,60x2,00) + (24x12,90x0,17) + (10x14,30x0,17) + (2x14,30x2,00) + (3x14,30x0,67)

Q = --------------------------------------------------------------------------------------------------------------------------

                          100

Q = 1,728 + 0,526 + 0,243 + 0,572 + 0,30 


Q = 3,369 l/sec

Based on the amount of waste water Q = 3.369 l/s the pipe profile DN 125 will be suitable, and under the 0.5D fill and with a decline of i=2% it can allow the flow of Q =5.65 l/s water. 
The sewer/drain diameter DN 160 is accepted, which under the 0.5D fill and with a decline of i = 2% can allow the flow of Q = 8.60 l/s water. 
For the FV-1, which drains less of water, the agreed diameter of the horizontal sewer/drain ditch is DN 160.

  III a. 3.   SCALING OF SANITARY WATER SUPPLY NETWORK (VV-2)

	ROUTE

FROM - TO 
	NUMBER OF

THE UNIT LOADS
	QUANTITY OF WATER (l/s)
	PROFILE DN
	LENGTH OF THE ROUTE (m')
	RESISTANCE PER m'
	TOTAL RESISTANCE (m')

	Sink - A
	1,00
	0,250
	20
	0,70
	0,55
	0,385

	A - B
	2,00
	0,354
	25
	9,50
	0,22
	2,090

	B - C
	4,50
	0,500
	25
	3,40
	0,43
	1,462

	C - D
	7,00
	0,661
	32
	3,40
	0,22
	0,748

	D - E
	10,50
	0,791
	32
	3,40
	0,31
	1,054

	E - F
	13,00
	0,901
	32
	3,40
	0,40
	1,360

	F - G
	16,50
	1,000
	40
	0,70
	0,11
	0,008

	G - H
	18,00
	1,061
	40
	5,00
	0,12
	0,600

	H - I
	20,25
	1,173
	40
	1,00
	0,15
	0,150


TOTAL:
  7,857

LOSS AT THE HEIGHT:
22,500

REQUIRED OVERPRESSURE:
10,000

------------------------------------------------------------------

TOTAL:
40,357 m

At the point of connection of sanitary network installation, the pressure in the network must be min. 4.035 bar and amount of water Q = 1.173 l/s.
The connection is to be made to the existing sanitary water network in the basement. 
III a. 4.    SCALING OF INTERNAL FIRE PROTECTION NETWORK
	ROUTE

FROM - TO 
	NUMBER OF

THE UNIT LOADS
	QUANTITY OF WATER (l/s)
	PROFILE DN
	LENGTH OF THE ROUTE (m')
	RESISTANCE PER m'
	TOTAL RESISTANCE (m')

	A – B
	100
	2,50
	2''
	8,70
	0,08
	0,696

	B – C
	400
	5,00
	2 ½''
	3,42
	0,08
	0,274

	C – connection
	400
	5,00
	2 ½''
	60,00
	0,08
	4,800


TOTAL:
  5,770 m

LOSS AT THE HEIGHT:
  23,200 m

REQUIRED OVERPRESSURE: 
25,000 m

--------------------------------------------------------

TOTAL: 
53,970 m

At the connection point of internal fireproof network installation, the pressure in the network must be min. 5.40 bar, and amount of water Q = 5.00 l/s.
TECHNICAL DESCRIPTION

1. INTRODUCTION

For the project: Reconstruction and re-organization of space in the existing building of the Cantonal Court and Prosecution in Tuzla, - it was necessary to produce a main project design for HVAC installations with heating substations, cooling and ventilation.

The building is divided into two parts: the space and rooms of the Court and the space and rooms of the Prosecution

The building includes basement, ground floor and 6 floors.

Building will be provided with the following HVAC installations:

1.1. Heating substation

1.2. Chiller/Cooling facility with a substation

1.3. District Heating System with radiators

1.4. Hot-Air Curtains
1.5. Heating and cooling with fan-coils

This Project Design complies with all current and relevant regulations, rules and recommendations of the authorities applicable in Bosnia-Herzegovina, as well as with the usual recommendations and guidelines applied for this type of installation. 

1.1. Heating substation

The existing substation that is connected to the hot-steam pipeline of the District Heating System of the City of Tuzla, will be completely retained. The existing heating substation works with hot water temperatures 145/75 °C in primary circle and temperatures 80/60 °C in secondary circle. The substation is the indirect type for heating residential and commercial buildings. The substation will be supplied with additionally new hot-water manifolds, new circulating pumps for radiators and fan coil units heating.
Based on the calculated total heat loss amounting to:

Qtot = 426042 W with an increase of 10% due to soiling/filthiness of heat exchanger the total heat losses are calculated as follows: 468642 W; based on these data and figures the selection of the heating substation was made: Q = 470 kW
 

All pipelines and manifolds of hot water in the boiler room and heating substation are thermally insulated with a vapor barrier with a minimum thickness of 13 mm. Prior to installation of pipelines, their exterior and interior cleaning and preparation by coating with protective paint in two layers needs to be carried out.

1.2. 
Chiller/Cooling facility with a substation
As a source of cold water 7 / 12oC the Project Design commands for the use of two chillers, one for the Court and one for the Prosecution building. The chillers will be mounted on the roof of the 6th floor. Cooling capacity of the chiller for the Court is 155 kW, while the one for the Prosecution is 96 kW, at outdoor temperature t = 35 °C. The environment-friendly refrigerant is used. The chiller is supplied with hydro kit, which has a built-in double-pump (main + auxiliary), expansion vessel, safety valve with spring pr = 2 bar, opening pressure Ppo = 3.5 bar. Chiller will be mounted on floating reinforced concrete basis separate from the building structure.

The chillers are connected via steel pipeline to a hydro switch with a secondary circulation pump for circulation of cold water through fan-coils. Primary circulation of cold water through hydro-switch is enabled by circulation pumps installed in the chillers. All pipelines of cold water from the chiller, which are installed in the open roof, will be insulated with the vapor-tight insulation 19mm thick and further insulated with aluminum metal sheet with thickness of 0.6 mm. It is recommended that before commissioning of cold water system, it needs to be filled with a mixture of water and 25% antifreeze agents, in order not to drain water from the system during the winter.
In order to expand the cold water system the Project Design adopted the system with closed expansion vessel, with volume V = 200 liters, working pressure of 1.5 bar, pressure Bypass ppr = 3 bar.

1.3. District Heating System with radiators

In the auxiliary rooms that do not require air conditioning (basement, toilettes, boiler and engine rooms, substations, as well as archive in the basement) the Project Design plans to retain the existing radiators heating system. 
In order to enable circulation of hot water for radiators and hot air curtains, the Project Design envisages a common pipeline. On the branches of the pipeline there will be balancing valves for balancing flow for each of the consumers. Horizontal distribution of pipes will be underneath the ceiling, and the radiators will be supplied through those pipes All piping will be provided with external and internal cleaning, preparing, for the insulated ones there will be a coating of protective paint in two layers, while for the non-insulated pipes there will be a coating with paint resistant to high temperatures in two layers. 

The passage of the pipeline through the building structure should be carried out so that there is no direct contact between the steel pipes and construction materials (thermal insulation or protective transit-tubes). 
Controlling the initial temperature of hot water depends on the outside temperature with night reduction achieved through the automatic regulation in the substation.

1.4. Hot-Air Curtains
To prevent the penetration of cold outside air through the front door on the ground floor there will be two hot-air curtains that will be installed in the windshields of the entrance hall. Hot water with gradient 80 / 60 °C will be used for heating the air. The designed type of hot-air curtains is the type with the installation in suspended ceiling. Hot-air curtains are supplied with a control box and a thermostat.

1.5. Heating and Cooling with Fan-Coils
In all rooms in which the employees and staff members will be accommodated (offices, meeting rooms and courtrooms, foyers, main ports) the heating and cooling is designed through heating and cooling system with individually-managed devices/units (four-pipes fan-coils). The Projects plans for the parapet four-pipe pipeline system of FC devices with vertical design and with mask and with additional condensate hose/drainage and filter on the lower side. The FC units are with a heater and a cooler. The fans of FC units must have at least three speeds.

Each FC unit is equipped with a ball valve on the supply hot water pipe and with a radiator sub-valve on the return hot water steel pipe, and with a factory-fitted venting valve on both heat exchangers, and with a factory-fitted transient automatic valves. The connection between regulation valves and FC unit is via flexible pipes. 
In order to enable the circulation of hot water to FC units the project Design planned for a secondary variable flow circulation pump, while for the circulation of cold water a hydro-kit pump installed in air cooled chiller will be used.

Pumps are equipped with non-return valves preventing cold water mixing with hot water and vice-versa.

The new hot/cold water piping will be in the location of the existing vertical structures/pipes of heating, but the number of vertical pipes will be reduced. Horizontal pipes in tracks will lead from the main pipeline and will be lowered to the ceiling of the floor beneath, while the holes of 80 mm diameter will be drilled to allow the passage of pipes for fan coils. The gradient of hot water is 55/45 °C. The distribution pipeline of cold water with the gradient of 7/12 °C, is laid from the chiller mounted on the roof and connected to the distribution circle of the sixth floor and to vertical heating installation pipes. Principally all FC units are connected as the lower distribution, with installed air vents on the heat exchangers of FC units. All piping of cold water is to be thermally insulated with a vapor-barrier of the thickness of 13 mm, and a piping of hot water by the insulation with a vapor-barrier of the thickness of 10 mm (also taken into account that the valves on the pipeline of cold water must be thermally insulated too). Draining of condensate from the units is designed to be with solid PVC or metal pipes with a connection to the designated drains or siphons-sinks in the toilettes. The condensate pipeline in terms of the slope is laid the same way like other pipelines. The penetration of the pipeline through the building structure should be carried out so that there is no direct contact between the steel pipes and construction materials (thermal insulation or protective transit-tubes).

The regulation of the initial temperature of the hot water supply depends on the outside temperature and is achieved via regulators, three-way valve and contact-sensor.

Electrical power cables for FC units will be supplied with power from a fixed junction/distribution cabinet next to each FC unit, taking into account that the connection from fixed cabinet to thermostat is done with cable PPOO 3x1.5 mm2 and the connection from thermostat to FC unit is done with cable PPOO 8x1,5 mm2.

V a.1. TECHNICAL DESCRIPTION

TECHNICAL DESCRIPTION: HIGH VOLTAGE

The Project involves the necessary reconstruction works on the wiring in the existing building of the Cantonal Court and Prosecutor’s Office in Tuzla in accordance with the Terms of Reference and the applicable laws and regulations. The building has the following floors: basement, ground floor, and six floors (part used by the Court) and four floors (part used by the Prosecutor’s Office). 

The electrical installations project was developed on the basis of Terms of Reference, architectural background and input, data from other installation projects, the applicable technical standards, and experience of engineers in similar facilities with restrictions related to limited resources and insufficient information and knowledge in reference to the existing electrical installations which will partly be retained.

Power Supply of the Building 

The main low-voltage cabinets (GRO) are located on the ground floor of the Court and the Prosecutor's Office and are powered/fed via the existing KPO cabinet located in the basement. Power supply for other power switchboards is provided from the main GRO, as laid out in the block diagram of power supply.

The power cord from the distribution network is not subject of this project.

Metering of electricity is done in a special separate section which is part of GRO for the Court and the Prosecutor's Office 

Basic data on power electricity are:
	1.
	Power supply voltage:
	3x231/400 V

	2.
	Frequency:
	50 Hz

	3.
	The system:
	TN-S

	4.
	Pins:
	157,37 Kw   Prosecutor's 

212,1   Kw    court

	5.
	fi:
	0,7

	6.
	Pmax
	258,63 kW

	7.
	pf:
	0,9 ind 

	8.
	Imax: (no comp. Of reaction. One.)
	412,48 A 


The main low-voltage supply cabinet (GRO) is a free-standing type, made of twice pickled sheet metal, and with electrostatic paint job.

The GRO consists of field network, generator, and UPS power supply. Degree of protection is IP 21. The elements for power distribution and protection system elements are molded case circuit breakers, high-efficiency fuses with appropriately rated current and with breaking capacity.

Secondary distribution cabinets are made of twice pickled steel, for installation on the wall or in the wall, and with the degree of protection IP 21. The number of sections and types of voltage are given in the graphic part of the project.

Elements of electrical distribution and protection system elements are miniature and molded case circuit breakers with appropriately rated current and with breaking capacity. 

The Backup Power Supply

The backup power supply facility is secured via automatic diesel-electric generator, for indoor installation, with soundproof housing and a built-in reservoir in the base. A diesel generator is equipped with a microprocessor control unit for control, display of sizes, and with protection of diesel-generator set, with the following characteristics:
A diesel generator for the Court and the Prosecutor's Office is located within the garage at the west side of the building and it is cable-connected to the transfer panel ATI. The transfer panel is linked with the GRO.

The Uninterruptible Power Supply (UPS) System 

All users that are planned to have an uninterrupted power supply will be fed from the central UPS. The project includes two UPS units for the Court and the Prosecutor's Office. The UPS units are located in the server rooms.

Installation of Lighting

The selection of the type of lamps as well as the layout of lights is designed on the basis of architectural substrates, requirements of the Architect and lighting-technical conditions relevant for the use of space. The layout and type of lights is given in the graphic part of the project.

It is left to the Investor and Supervisory Body to decide whether some of the existing lamps will be repaired and kept, so as to reduce the costs for the purchase of new lamps. Lighting control space is local.

Anti-panic lamps are placed at all exits. Anti-panic lamps have the power supply of 230 VAC and 1-hour autonomy.

Installation of lighting is carried out with the guide type PP-Y 3-5x1,5 mm2, which is mounted partially on the cable carriers and partly on the clamps in suspended ceilings and partly in protective PVC pipes in the walls.

Equipotential

For all the metal masses in sanitary facilities it is planned to provide the potential equalization system (WC's, etc.). Connecting of metal masses of individual sanitary facilities is done in a box with equipotential with p/f conductors, which are connected to the bus in the box for potential equalization. All buses of equipotential boxes are connected to the fifth (PE) bus of the nearest switchboard via an appropriate p/f conductor.  

Also, all other metal masses are connected to the nearest bus PE with p/f conductors (cable carriers, metal frame doors, etc.).

Cable Carriers

For the mounting of installations of high and low voltage (cables), it is planned to install galvanized cable carriers of dimensions customized in line with the number of cables. Cable carriers are mounted in the suspended ceiling where the suspended ceiling is mounted or on rails of the construction in other areas without suspended ceiling. The graphic part of the project contains exact location for mounting of cable carriers.

Installing the Sockets and the Connectors

The type of sockets is determined according to the place of installation. The following types of sockets are used in the facility:

· Single-phase sockets for installation in trunking and floor boxes

· Single-phase sockets for mounting under plaster

· Single-phase sockets on top of plaster

The Socket Color is determined in accordance with the type (grid voltage - white, generating voltage - red, UPS voltage - green color).

The exact locations of installation of sockets are given in the graphic part of the project.

Power supply for sockets and connectors is ensured with conductors type PP-Y 3-5x2,5 mm2, which are mounted on cable carriers, and partly on the collars and in the protective pipes. 

Electrical Installation of Mechanical Devices

These installations include power supply for the following technological units:

· Power supply for the air-conditioning (AC) device chamber 

· Power supply for chillers

· Power supply for fan coil

Note: Distribution cabinets of the AC chambers as well as distribution to the elements in the AC chambers are given in the project of mechanical installations and are not the subject of this project. Also, the control and handling of fan coil with cable connectivity is not the subject of this project and is elaborated in the mechanical installations project.

Protective Measures

Technical measures for protection against electric shock

Protection against electric shock is ensured by the application of appropriate technical measures, namely:

· Protection Measures against direct contact

· Protection Measures against indirect contact

Protection against direct contact is performed according to current technical standards as follows:

· Protection of parts under voltage by means of insulation 

· Protection with barriers or with housings

· Protection with barriers

· Protection by placing out of reach

· Additional protection by means of protective devices of residual current (RCD)

Protection against direct contact with live parts on equipment and electrical installation, is planned to be carried out with the use of materials, equipment, lines and equipment within the limits of the nominal value, quality according to current standards, proper and conscientious development and maintenance of equipment and electrical installations.

One part of equipment that is live is located in cabinets with a key, and accessible only by trained and authorized persons, while the rest are mostly protected by isolation (cables, lighting, installation accessories, etc.).

Protection against indirect contact is carried out according to current technical standards as follows:

· Protection with automatic disconnection of power supply

· Protection using the class II devices or appropriate insulation

· Protection with electrical separation

Protection against indirect contact with live parts in the electrical TN-C-S system, is planned to be carried out with automatic disconnection of power supply through a differential switch. This means that conductive parts of equipment and devices, which could come under voltage, must be connected with protective conductor and with a grounded point of the supply system.

The entire installation will have a laid special protective guide/conductor to which all the metal masses of the facility should be connected. Protective conductor is connected to the safety bus in each distribution cabinet, which is then connected to the bus for equipotential, which is connected to a ground electrode.

Protective devices (fuses) and cross sections of conductors were selected so as to ensure automatic disconnection in time set by protection measures, if at any point there is a negligible impedance fault (short circuit) between the phase conductor and the protective conductor or conductive parts that may come under voltage.

The distribution cabinets are planned to have separate buses for the neutral and protective conductors. The vessels in the lines in the electric distribution are color coded and vessels with blue insulation must be used for the neutral, and the green-yellow color to the protective conductor.
Overload protection is ensured according to current technical standards as follows:

· Protection against current overload

· Protection against short-circuit currents

Protection against current overload is achieved on the basis of coordination of lines and protective devices, so that the operating feature that protects the power line must comply with the following conditions:



 
1)  IB ( In ( Iz



2)  I2 ( 1,45×Iz
where the following applies:

 IB = current for which the circuit is designed (A)

 Iz  = permanently permitted current of lines/conductors or cables (A)

 In  = rated current of protection devices
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  = current at which the protection device reliably operates

In this case, the protection against current overload is achieved by using circuit breakers at the beginning of each circuit.

This way we achieve the protection of power lines and circuits to which only the properly functioning and maintained appliances can be connected.

Protection against short-circuit currents secures interrupting of short circuit currents before this current causes a risk of thermal and mechanical effects in conductors/lines and connections.

For short circuits lasting up to 5s, the time in which short-circuit current raises the temperature of the guide to the maximum allowed is being calculated approximately in the following manner: 



[image: image2.wmf]0

t

t

ks

£




[image: image3.wmf]I

S

k

t

ks

2

2

×

=


where the following applies:
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= Duration of a short circuit in which the cable achieves the maximum allowed temperature
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= Off time fuse

k
= Coefficient of the type of cable that is not designated for cables with the section of below 10 mm2, the duration of the short-circuit above 5s, etc. and depending on the type of guide (74-135)

S
= in a cross-section in mm2
Protection against difference/balance in potential is achieved by inter-connecting all the metal masses at the building and by connecting them to the installation of lightning rods.

In the selection of cross-sections of lines/conductors (see calculation) the following was taken into consideration: voltage drop in certain circuits.

Every circuit should be designed in such a way that it can be separated from other energized lines/wires (the connection/compound in the control cabinet was done by screws and clamps).

The distribution boxes/cabinets will have separate buses for the neutral and protective lines/conductors. The vessels in the lines/conductors in the electric distribution are color-coded and the vessels with blue insulation must be used for the neutral, and the green-yellow color for the grounding line/conductor.

After the installations have been completed, the Contractor shall perform functional testing of installations as follows: check by examination and testing.

The check is usually done on a switched-off electrical installation, and the examination will include verification of the following: 

1. protection against electric shock, including measuring of the distance in reference to protection, with installing of equipment in the housing (cabinets)

2. protective measures against spreading of fire and heat impact of line/conductor to permanently allowed values of current and allowed voltage drop

3. selection and adjusting of protective devices

4. proper setting of appropriate switching devices from the viewpoint of separating distances

5. selection of equipment and protective measures against external influences

6. recognition of neutral and protective line/conductor

7. placement of schemes/layouts, labels with warnings and similar notifications

8. recognition of circuits, fuses, switches, clamps, and other equipment

9. conductors connecting

10. accessibility and availability of space for operation and maintenance.

General testing must be performed in this order:
1. continuity of protective conductor and main and auxiliary line/conductor for potential equalization

2. resistance of electrical wiring insulation

3. protection by electric separation of circuits (with connected equipment)

4. functionality (functional testing of control and protection devices)

5. measuring of lighting level

6. measuring of grounding resistance.

TECHNICAL DESCRIPTION OF LOW VOLTAGE

FIRE ALARM SYSTEM

Automatic fire detectors will be placed in all rooms, while in corridors and communications there will be manual fire alarms. In areas with low fire risk there will be no automatic fire alarms: such as bathrooms, toilets, etc.

Fire alarm control panel is located in the security room at the ground floor. 

Alarm sirens that will give sound signal in case of second-instance alarms will be connected to the loop.

A detailed diagram of connections between the elements of fire detection system is laid out in the draft "Block diagram of the fire alarm installation".

The project plans for management of some of the systems, which will be located on the premises, and are related to safety from the standpoint of fire safety, such as ventilation systems, power supply facility, electric sliding doors, etc.

Installations will be laid p/w in protective PVC flexible casing ( = 16 mm, and partially in the suspended ceiling on the cable carriers or PVC protective casing.

Installation of fire alarm for smoke detector (manual or automatic fire alarms) will be carried out with communication type cables JB-Y (St) Y 2x2x0,8 red flame retardant, which are laid in PVC flexible pipes.    

 VIDEO SURVEILLANCE

Based on the information received from the authorized representative of the Investor, Mr. Đinđić, the video surveillance system has already been agreed upon in the process of contracting. This project only defines a specific location for the installation in the communication cabinet with the police.

STRUCTURED DATA NETWORKS

GENERAL

Universal communication wiring represents a link between universal sockets that are installed in workplaces and divider tab in the communication distributor unit. On the side of the divider tab they are connected to the universal wiring of application (data, telephony, etc.), and on the side of the user socket (server, terminal, phone, alarm system, video surveillance, etc.).

HORIZONTAL DISTRIBUTION

Horizontal distribution (tertiary level) is the link between secondary communication hub and ports at working units/workplaces. It is carried out with 4-paired cable FTP 4x2x24AWG for data transfer to frequency of 250Mhz. The symbol for this connection will be a star. Horizontal distribution cables that come from universal connector planned for data transfer and connectors for RFT applications end up in another communication hub on patch panel RJ45 on connectors RJ45, Cat.6. On the side of the connectors it is also planned for ending up at connectors RJ45, Cat 6.

The plan is to have one communication hub in each server room of the Court and of the Prosecutor’s Office with 19-inch cabinets.

The lengths of cables in the horizontal distribution should not exceed 90 m (including connection cables up to 100 m), although according to the relevant ISO/IEC 11801 2nd Edition Class E standard this is not a limiting factor.

Marking the installation and final measurement

After completing the cable installation, the Contractor is required to mark all passive elements of computer and telephone networks according to EIA/TIA-606A. Every cable must be marked on each end with label that has been assigned to it in the Project Design. The same label should be placed on the connector and on the connector of the patch cable. 

After installing the computer network, the measuring and certification of networks will be carried out in accordance with the ISO 11801 for the required class (E) and performance (Cat 6). Be sure to perform measurements of each link.

Installation of the telephone network will be carried out in universal method - structured installation according to ISO / IEC 11801 2nd Edition Class E, all in accordance with the recommendations for Cat.6. Logically this installation is divided into two parts.

The Main Communication Hub

The main communication hub is located in the server room on the first floor of the building and consists of one unit of free-standing communication cabinet of 19". 

 NOTE:

All metallic elements/parts in the building must be connected to the grounding in order to ensure equipotential (air-conditioners, metal flashings, etc.).

During the execution of works the Contractor will be obliged to comply with this technical description, the given scheme, technical requirements, bill of quantities and applicable and relevant regulations to perform low voltage electrical installations.   

Notes for the Investor and Contractor:

The Project was designed in accordance with the requirements of the Terms of Reference provided by the Investor, and in line with the requirements of architectural project design and pursuant to the applicable and relevant regulations for this type of installation.

This Project could not foresee which parts of the existing installations can be preserved and kept because this would have required detailed site visits, recording and elaboration of the current status of electrical installations project. This involves opening of distribution cabinets, testing of circuits to identify individual sockets and lighting bodies as well as testing of cables and installed elements in distribution cabinets. Also, the Investor needs to decide which lighting bodies will be repaired and preserved/kept and in what premises will these be installed. By visual inspection we found out that a good part of installations of sockets are placed on plaster in canals as well as majority of installations for A/C and communication installations.

We suggest that the installations of the existing air conditioning devices are kept until the purchasing and commissioning of fan coilers is in place. 

After the Contractor has accessed the site, and after the dismantling of lighting bodies (including assessment of their status and functioning) and after assessing and verifying the distribution cabinets and existing installations, the Supervisory Body is obliged to consult the Investor and jointly decide which existing installations can be kept. It is the responsibility of the Contractor and Supervisory Body to record any deviation from a project design into the as-built project design, and the same applies to the condition of existing installations that are to be kept, which will be examined during the execution of works. 

Due to limited funds, the project does not include purchase and delivery of new telephone switchboard nor the equipment for courtrooms.

When we were designing this Electrical Installations Project we did not have a copy of Interior Design Project, which is precondition for proper arrangement and layout of sockets and lighting bodies. Prior to the commencement of works the Investor is recommended to run another inspection of layout/scheme of sockets and communication outlets in offices, in order to verify the conformity of the projected and planned positions of connectors and seating arrangements with the duties/jobs that are to be performed in each office. Where necessary any modifications in positions of connections will be made. The power supply cable to the building is not subject of this Project. We do not have any input related to cross-section of the power supply cable leading to the building, or the one from the KPO to the main distribution cabinet. After design of this Project the Investor should order the analysis of power supply by the Electric Power Utility in order to have them check the cross-sections and issue a new energy permit. 

The Bill of Quantities planned for the installation of card-based control, cable laying, while the Investor will express their requirements during the execution of works. 

Existing communication cabinets and equipment are to be used if they meet the new projected state.

CALCULATIONS OF POWER SIZE
Control of Current Load

Sizing of the cables was carried out in line with the current load depending on the peak power and strength factor.
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In doing so, the peak power is the sum of all peak powers (in kW) passing through the relevant section.

Each line is included in the budget with a calculation of permitted current for a specific case (depending on the manner and conditions of laying). The cable is selected so as to meet the conditions of protection:

a) protection against current overload
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where the following applies:
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= current in the cable(A)
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= current at which the protection device reliably operates
b) protection against short-circuit currents
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where the following applies:
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 = Duration of a short circuit in one cable achieves maximum permissible temperature
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 = off-time of the fuse
k  = coefficient type of cable that is not designated for cable cross-section less than 10 mm2, duration of the short circuit over 5s, depending on the type of guide/line (74-135)
A = section in mm2

Control of Voltage Drop

For the calculation of voltage drops we selected typical circuits (distribution switches and the most unfavourable appliances/power using elements). In doing so we took into account meeting the conditions that the total voltage drop across the load to all appliances/power using elements is up to 5% for lighting and 8% for other consumers if the building is connected directly to the substation (Article 20, paragraph 2 of the Rulebook on Technical Standards for Low Voltage Electrical Installations). If powered by a low-voltage grid, the voltage drop of up to 3% for lighting circuits and 5% for other consumers will be expected. 
The voltage drop is determined by the formulas:
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The presented results include a calculation of lines in accordance to the load current and voltage drop calculation. The permitted power for installation cables, as well as correction factors due to the conditions of laying cables, are determined according to the applicable standards of Bosnia and Herzegovina.

Between the phase conductor and the protective conductor or visible parts that can come under voltage, the following condition must be met:    Zs · Ia ( U0
where the following applies:
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= current operation of the automatic disconnection of the power supply (A) at a time that corresponds to the norms
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For this to be achieved for each circuit, the following condition must be met:
Ik ≥ Ia ,
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The calculation results include information for controlling the actions to protect over-voltage of characteristic circuits.

The data in the tables indicate that the predicted protective elements are properly selected in reference to the impedance of individual circuits and that they are in compliance with all the conditions laid in the regulations.

After all s carried out it is mandatory to perform measuring to prove the effectiveness of protection for all circuits. 

The results of calculation for power supply of the building are supplied in Annex.

Conclusion

Calculations laid out in the Annex indicate that the selected cables and protective elements are in compliance with the technical requirements for:
· Current load of cables given the maximum current and laying methods

· Allowed voltage drop

· Allowed touch/contact voltage due to the fault clearance time.

The calculations used the following data, size and forms:

	1
	Data on starting/entry point 
	 
	 
	 
	 

	2
	Data on final/end point
	 
	 
	 
	 

	3
	Specific conductivity of the cable
	  
	 
	 
	 

	 
	Cross-section of the cable cores
	s
	(mm2)
	Used in the calculation 
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	4
	Line length
	l
	(m)
	 
	 

	5
	Installed power
	Pi
	(kW)
	 
	 

	6
	Simultaneity factor
	fi
	 
	 
	 

	7
	Peak Load
	Pv
	(kW)
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	8
	Voltage 
	U
	(V)
	 
	 

	9
	Power Factor
	cos
	 
	 
	 

	10
	Electricity
	I
	(A)
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for three-phase system (U=3x400V)
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  for single-phase system   (U=230V)



	11
	Correction factor of common laying
	k
	 
	 
	 

	12
	Peak power of the cable 
	Iv
	(A)
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	13
	Permitted current of the cable
	Id
	(A)
	 
	 

	14
	Voltage drop in the route
	u%
	(%)
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for three-phase system
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  for single-phase system   


	
	
	
	
	   - specific conductivity of the conductor material for Copper 56, for aluminum 36
	 

	15
	Total voltage drop
	U%
	(%)
	the sum of voltage drops per routes 

	16
	Active resistance of the line 
	Rv
	()
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	17
	Reactance of the line 
	Xv
	()
	Data taken from the TECHNICAL MANUAL 

	18
	Total active resistance 
	R
	()
	Sum of active resistance per routes 
	 

	19
	Total reactance
	X
	()
	Sum of reactance per routes

	20
	Total apparent resistance
	Z
	()
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	21
	Three-pole short circuit current 
	IKS3
	(kA)
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	22
	Impact No -f(R/X)
	
	 
	Factor dependent on the attitude of active and reactive resistance =f(R/X) Data taken from the TECHNICAL MANUAL 
	 

	23
	Surge current of the three-pole short circuit 
	IKSU
	(kA)
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	24
	Earth fault current
	IKS1
	(kA)
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	   (Uf=230V - phase voltage)

	25
	Rated current of the fuse
	 In 
	(A)
	 
	 

	26
	Permitted duration of failures 
	td
	(sec)
	 
	 

	27
	Current of the fuse switch-off 
	 Ia 
	(A)
	 
	 

	28
	Product  
	Uo
	(V)
	Z*Ia<Uo,     Uo=230V
	 


	1
	From
	Grid
	KPO
	GROT1/M
	GROT2/M
	GROT2/M
	GROT2/M
	ROT2.2/M
	ROT2.2/M

	2
	To
	 
	GROT1/M
	GROT2/M
	ROT2.2/M
	ROT3.2/M
	ROT4.2/M
	Single-phase socket
	lighting

	3
	
	 
	56
	56
	56
	56
	56
	56
	56

	 
	S (mm2)
	 
	150
	50
	6
	6
	6
	2,5
	1,5

	4
	l (m)
	 
	50
	25
	20
	23
	26
	15
	15

	5
	Pi (kW)
	 
	157,37
	49,8
	20
	25
	15
	2
	2

	6
	fi
	 
	0,8
	0,8
	0,9
	0,8
	0,9
	1
	1

	7
	Pv (kW)
	 
	125,9
	39,8
	19,1
	12,3
	10,4
	2,0
	2,0

	8
	U(V)
	 
	400
	400
	400
	400
	400
	230
	230

	9
	cos fi
	 
	0,9
	0,9
	0,9
	0,9
	0,9
	0,95
	0,95

	10
	I (A)
	 
	202,1
	64,0
	30,7
	19,7
	16,6
	9,2
	9,2

	11
	k
	 
	1
	1
	1
	1
	1
	1
	1

	12
	Iv (A)
	 
	202,1
	64,0
	30,7
	19,7
	16,6
	9,2
	9,2

	13
	Id (A)
	 
	355
	178
	47
	47
	47
	27
	27

	14
	u (%)
	 
	0,47
	0,22
	0,71
	0,52
	0,50
	0,81
	1,35

	15
	U (%)<5%
	 
	0,47
	0,69
	1,40
	1,21
	1,19
	2,21
	2,75

	16
	Rv ()
	0,003
	0,006
	0,009
	0,060
	0,068
	0,077
	0,107
	0,179

	17
	Xv ()
	0,01
	0,004
	0,002
	0,002
	0,002
	0,002
	0,001
	0,001

	18
	R ()
	 
	0,009
	0,017
	0,077
	0,086
	0,095
	0,184
	0,256

	19
	X ()
	 
	0,014
	0,016
	0,018
	0,018
	0,018
	0,019
	0,019

	20
	Z ()
	 
	0,016
	0,024
	0,079
	0,088
	0,097
	0,185
	0,256

	21
	Iks3 (kA)
	 
	15,5
	10,7
	3,2
	2,9
	2,6
	 
	 

	22
	=f(R/X)
	 
	1,20
	1,24
	1,00
	1,00
	1,00
	 
	 

	23
	Iksu (kA)
	 
	26,2
	18,8
	4,5
	4,1
	3,7
	 
	 

	24
	Iks1 (kA)
	 
	5,6
	3,9
	1,2
	1,0
	1,0
	0,5
	0,4

	25
	In (A)
	 
	gL315
	Gl160
	C32
	C32
	C32
	 B16
	 B10

	26
	td (sec)
	 
	5
	5
	5
	5
	5
	0,4
	0,4

	27
	Ia (A)<Iks1
	 
	1900
	800
	320
	320
	320
	80
	50

	28
	Uo (V)
<230V
	 
	31,2
	19,0
	25,3
	28,1
	30,9
	14,8
	12,8


	1
	From
	Grid
	KPO
	GRO/M
	GRO/M
	ROS5/M
	ROS5/M

	2
	To
	 
	GROS/M
	RO-RMS
	ROS5/M
	Single-phase socket
	lighting

	3
	
	 
	56
	56
	56
	56
	56

	 
	S (mm2)
	 
	150
	50
	10
	2,5
	1,5

	4
	l (m)
	 
	50
	40
	35
	15
	15

	5
	Pi (kW)
	 
	212,1
	59,4
	32,45
	2
	2

	6
	fi
	 
	0,8
	1
	0,6
	1
	1

	7
	Pv (kW)
	 
	169,7
	59,4
	19,5
	2,0
	2,0

	8
	U(V)
	 
	400
	400
	400
	230
	230

	9
	cos fi
	 
	0,9
	0,9
	0,9
	0,95
	0,95

	10
	I (A)
	 
	272,4
	95,4
	31,3
	9,2
	9,2

	11
	k
	 
	1
	1
	1
	1
	1

	12
	Iv (A)
	 
	272,4
	95,4
	31,3
	9,2
	9,2

	13
	Id (A)
	 
	355
	178
	143
	27
	27

	14
	u (%)
	 
	0,63
	0,53
	0,76
	0,81
	1,35

	15
	U (%)<2%
	 
	0,63
	1,16
	1,39
	2,20
	2,74

	16
	Rv ()
	0,003
	0,006
	0,014
	0,063
	0,107
	0,179

	17
	Xv ()
	0,01
	0,004
	0,003
	0,003
	0,001
	0,001

	18
	R ()
	 
	0,009
	0,023
	0,071
	0,178
	0,250

	19
	X ()
	 
	0,014
	0,017
	0,017
	0,018
	0,018

	20
	Z ()
	 
	0,016
	0,029
	0,073
	0,179
	0,250

	21
	Iks3 (kA)
	 
	15,5
	8,9
	3,5
	 
	 

	22
	=f(R/X)
	 
	1,20
	1,59
	1,00
	 
	 

	23
	Iksu (kA)
	 
	26,2
	20,0
	4,9
	 
	 

	24
	Iks1 (kA)
	 
	5,6
	3,2
	1,3
	0,5
	0,4

	25
	In (A)
	 
	gL315
	Gl160
	C50
	 B16
	 B10

	26
	td (sec)
	 
	5
	5
	5
	0,4
	0,4

	27
	Ia (A)<Iks1
	 
	1900
	800
	500
	80
	50

	28
	Uo (V)
<230V
	 
	31,2
	22,9
	36,5
	14,3
	12,5


Photometric Calculation

The calculation of indoor lighting most commonly uses the method of lighting efficiency. This method is based on the fact that achieving the light intensity E on the surface of a * b, the required luminous flux is 
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E – illumination, ( - light flux, 

a, b – length and width of the room

Taking into account the spatial efficiency of lighting, sources aging and defilement of lamps, the following applies:
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(p – spatial efficiency of lighting






v1,v2 – coefficients of defilement and aging of lamps

Spatial efficiency of lighting (p is given in the table for lamp in manufacturer's catalog. It is determined on the basis of the space coefficient (k) and the reflection factor of the walls and floor.

For direct illumination:
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hk – useful height, h- room height

	Room name
	 
	Entrance hall court
	Office
	Courtroom
	Office 1 
	Office 2 

	Nominal brightness
	En (lx)
	300
	400
	400
	400
	400

	Dimensions of
	length
	a  (m)
	9,00
	5,00
	12,00
	5,00
	5,70

	premises
	width
	b  (m)
	5,50
	6,58
	5,20
	3,70
	3,40

	
	height


	h  (m)
	2,80
	2,30
	2,30
	2,30
	2,30

	The index of premises
	k
	1,75
	1,96
	2,50
	1,47
	1,47

	reflection
	rs,z,p
	731
	731
	731
	731
	731

	lamps
	type of lamps
	 
	S1
	S1
	S1
	S3
	S3

	 
	number of light sources
	D1 (pcs)
	2
	4
	2
	2
	2

	Sources of light
	type
	 
	FC 26W
	FC 58W
	FC 58W
	FC 58W
	FC 58W

	
	Luminous flux
	F0  (lm)
	1.800
	5.500
	5.500
	5.500
	5.500

	The entire luminous flux
	Fcel (lm)
	3.600
	22.000
	11.000
	11.000
	11.000

	Spatial efficiency
	hp
	0,50
	0,44
	0,50
	0,45
	0,49

	Coefficient of defilement and aging 
	v1xv2
	0,80
	0,80
	0,80
	0,80
	0,80

	The actual number of lamps
	ns  (pcs)
	12
	2
	6
	2
	2

	Actual medium brightness
	Esr  (lx)
	349
	471
	423
	428
	445
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