TECHNICAL SPECIFICATIONS

CITLUK MUNICIPALITY WASTEWATER TREATMANT PLANT PHASE  II
LOT 1
THE PROJECT CONCEPT

The project of the sewer system and the wastewater treatment facility at the Potpolje - Citluk locality is tasked to accumulate and purify wastewater from various business objects and lavatories for the widest array of purposes. As a number of technological objects supporting the facility has either already been built or is being Phase I constructed, the need for additional investment is reduced. 

The project outlines construction of the facility’s following technological units:

• main collector – wastewater intake pipeline (built and conveying to the central location)

• the facility’s mechanical part

• mixing and aeration pool

• post alluvium collection pool

• sludge stabilization pool

• sludge collection chamber

• purified water exit-chamber

The facility's main characteristics are a relatively small surface for the purifier installation and a relatively modest equipment power.

 TYPE AND QUANTITY OF THE WASTEWATERS

Sewerage system CITLUK-MEDJUGORJE is designed as a separator, and only sanitary consumable wastewaters and wastewaters from manufacturing plants with built pre-treatments (everywhere that is needed according to the characteristics of processed wastewater) should flow on the refining device.

Designing (building) separating drain system does not mean (guarantee) that the precipitation, especially with heavy-intensity and in the longer periods, will not reach in the sewage system. Other waters in the system are possible:

· Through the sewer manholes covers,

· Through the pipe fittings and pipes with the port holes when we there is a high level of underground water,

· Through the home port because of the connection from the roof areas and the sewage from the farm yard on Citluk-Medjugorje sewage system.

Urban wastewaters in their composition are biologically degradable or easily degradable substances.

They do not contain increasingly toxic and radioactive substances and they are not toxic for life expressed in the water. However, harmful effects depend on the characteristics of the receiver. 

Stream Lukoc that dries up in the critical period (summer) cannot receive wastewaters and therefore all wastewater should be purified to the level that ensures the health and the environmental protection of the environment and the people.

The composition of urban wastewater depends on population and its habits, as well as other factors that affect diet, habits and life of residents. Therefore, the composition of wastewater varies from place to place, and accurate information can be obtained only by appropriate tests and analysis. 

These tests are carried out for the settlement Citluk. However, they have been conducted for a number of villages, both in our country and abroad, and published in the literature. Based on these literature data, the following composition of urban wastewater for the village Citluk is estimated:

· large floating substances

20-30 l/apartment/day

· oils, grease, Crude oil


3-5 kg/apartment/day

· suspended substances


65-90 gr/apartment/day

· BPK5 on 200


          54-80 gr/apartment/day

· total nitrogen (N)


           8-14 gr/apartment/day

· total phosphorus (P)


2-13 gr/apartment/day

· total coliform bacteria   2.5x1011 - 2.5x1012 b.c./apartment/day    

QUANTITY OF WASTEWATER – LOADING PHASE OF THE DEVICE

Wastewater Citluk

In the following table, the total daily medium amounts of urban wastewaters for the concerned settlements in this project are given at the end of the planning period (2020). These values are based on the previously accepted specific amounts of wastewater inflow.

Accordingly, the total area which channels has the following amounts, taking hourly irregularity coefficient kh = 2.2:-residents and tourists: qmax.hour.= 10.80 x 2.2 =

 23.76 l / s 

	Settlement


	   Number of residents
	 Number of guests
	Qmedium
l/s

	
	
	Hotel accommodations
	Home accommodations
	l/st/day
	Q sr.dn.

	Citluk
	3800
	300
	200
	120
	

	Gradnici
	1610
	-
	-
	120
	

	K.Gradac
	1480
	-
	70
	120
	

	Blizanci
	910
	-
	30
	120
	

	TOTAL:
	7800
	300
	300
	120
	  10,8 


Accordingly, the total area that has been channelled has the following amounts (having in mind coefficient of unequal consumption per hour) kh=2,2:

-residents and tourists:

qmax.hour= 10,80 x 2,2 = 23,76 l/s

Wastewater Medjugorje and Bijakovici

According to the project “ Sewage system for settlements Medjugorje-Bijakovici and parts of municipality Ljubuski” (Water management Institute Mostar, II/96, project number 95114/01) and subsequently conducted the audit conclusions, it follows that the structure of the sewer users for the planned developing period of the system will be as follows:

According to the accepted second variant for a planned period until 2020(from the report “Analysis of the impact of changes in demographic data on sewage of Citluk and Medjugorje” 1991) specific consumption per capita, which has been realized in sewers and the coefficient of daily and hourly unequal consumption, are shown in the following table:

	
	1 /day
	    Coefficient of unequal consumption

	    Residents
	120
	              2,2

	   Tourists
	120
	              1,7


Specific consumption per capita is 120 l/day.

Description of number of residents, according to the confluence parts of the channel, has been given in the previous chapter and it is residents 8300, tourists 29500.

	YEAR
	    MEDJUGORJE-BIJAKOVIĆI
	    TOTAL
	TOTAL

	 
	 Residents
	 Tourist
	 Residents
	 Tourist

	2003


	2300
	10000


	2300
	10000

	2020


	6000
	19500
	6000
	19500


Accordingly, on the total area that has been channelled we have following values:

-residents:: CITLUK MEDJUGORJE TOTAL: Q sr.day (l / s) 10.8 52.49 63.29 Q max.hour (l / s) 23.76 95.01 118.77

qsr.day = 8300  ∙ 120/86400 = 11,52 l/s

qmax.hour= 11,52 x 2,2 = 25,36 l/s

-tourists:

qsr.day =29.500 ∙ 120 / 86400 = 40.97 l/s

qmax.hour= 40,976 x 1,7 = 69,65  l/s
-total:

qsr.day 11,52 + 40,97 = 52,49  l/s

qmaxhour 25,36 + 69,65  l/s = 95,01 l/s
The total amount of wastewater for Citluk and Medjugorje that will come to the wastewater refining device is as follows:

	
	CITLUK
	MEDJUGORJE
	TOTAL

	Q med.day (l/s)
	  10,8
	     52,49
	     63,29

	Q max.hour (l/s)
	   23,76
	     95,01
	    118,77


Concerning the structure of users that will be connected to a common sewerage system (wastewater refining device), the loads are unevenly distributed throughout the year. Wastewaters from permanently inhabited population and part of the smaller production facilities are mainly characterized by equal amounts of wastewater during the year, while the visitors / tourists expressed very specific load changes during the year. 

As far as the choice of technological solution for the device and scaling the object from the I and II phase of construction is concerned, the following values of hydraulic load indicator for the device are accepted:

Phase I :

- dry period 




Qmax=50 l/s

- rainy period




Qmax=100 l/s

Phase II :

- dry period




Qmax=100 l/s

- rainy period




Qmax=200 l/s

However, as the supply pipeline system, including secondary sewage network, will be built in several stages which are primarily determined by the dynamics of insurance of required (high) investment funds, the proposal of the designer (adopted by the Audit Commission) is that a solution for the device should be developed with the load division on two stages:

Phase I





N = 7000 E + PE

Phase II





N = 14.000 E + PE

With this kind of load division, the adjustment of the device’s function to its initial lower loads than the nominal for phase I is provided, which is an advantage in technical terms, and also allows a gradual (partial) construction and equipping of the device, thereby avoiding unnecessary investments in phase I of loading the device.

In the absence of exact indicators, one PE
 adopts the average, common values of the parameters of wastewater pollution.

●   RECIPIENT

Recipient of refined wastewater is an occasional watercourse LUKOC stream, which is not classified according to star surface watercourses, and having in mind the character and the occasional course, discharge criteria for category II of watercourses are applied.

TECHNICAL DESCRIPTION

PHASE II 

I  EARTH AND CONCRETE WORKS

EARTH WORKS

Earth works shall imply all works done on excavations and preparation of earth structures in accordance with the final design, which shall be realized in adherence to average norms of construction. 

All earth works shall be realized in accordance with valid technical regulations, following the blueprints of the final design and instructions of the engineer in charge. 

The investor is obligated to hand over to the contractor, before the beginning of the works, the layout plan with all needed data relevant to the constant points on the ground, in order to be able to mark the structure on the ground (pipelines and the reservoir) before the ground works begin, as well as for the contractor to survey the area in the presence of the engineer in charge.

All excavation works need to be performed in accordance with design profiles, altitude peaks and regulated slope, with regular cutting off to achieve the contours established in the final design, and/or further to the demands of the engineer in charge. The excavated materials may be used, further to the approval of the engineer in charge for the creation of embankments, levelling or creation of plateaus or other surfaces. The surplus of excavated material shall be transported to the refuse dump.   

Earth works shall be divided in three groups: clearing of the terrain, excavations on the terrain for the purpose of levelling the ground for transport of machines, excavation of trenches, excavation of the construction pit, compressing, planning and transport of the excavated materials. Before the realization of ground works begins, it is necessary to clear the terrain designed for pipeline and reservoirs (bio-area and sedimentation reservoirs) from all undergrowth, permanent and temporary structures, etc.

The excavation shall be performed by machines, for terrain of a category different from the category established in the price list, the contractor is obligated to enter these changes on the record by entering them onto the construction site log, with the knowledge of the engineer in charge. 

The calculation of the excavation shall be made in accordance with the adequate line items of the construction norms, as unforeseen works in terms of the contract. 

The contractor is obligated to provide professional manpower, machines and necessary materials for ground works to be realized in line with valid regulations.

Unit price contains the costs of the underground waters and water from precipitation, therefore, the latter shall not be calculated separately.

Loading, unloading and irregular spreading of the excavated material on the refuse dump are included in the unit price of material transport. 
Calculation of works shall be performed upon coalescence based on the profiles recorded before and after the excavation, i.e. based on quantities envisaged by the design, and if the realized works differ from the ones envisaged by the design, the quantities established upon measuring, entered into the construction site log and recognized by the engineer in charge.

Security of excavation

During the excavation it is necessary to secure the pit, when the need arises, by providing reinforcement to prevent the collapse of the earth.

CONCRETE WORKS

All structures in concrete and reinforced concrete envisaged by this design need to be realized in line with the “Rulebook on technical norms for concrete and reinforced concrete (‘Official Gazette” number 11/87), unless envisaged differently by the project design. 

If the contractor has a change in realization to propose to the investor, he needs to submit the proposal with the adequate explanation to the investor at least 10 (ten) days before the structure or the construction element in question is scheduled for realization.

The contractor is obligated to invite the engineer in charge to inspect the excavation, once the excavation for the structure is made, before this structure is set in concrete.  The contractor is also obligated to invite the engineer in charge to inspect the set reinforcements, board forms and scaffolding before the constructive reinforced-concrete parts are to be set in concrete. Only once the engineer in charge gives his approval, by entering it in the construction site log, can the setting in concrete of the constructive element begin. The entire process of work regarding the setting in concrete and preparation, must be entered into the construction site log, so that the entire course of work and whether in all phases of realization can be accurately established. 

The selection of binding material, aggregate, water and additives to the concrete for realization of the works in reinforced concrete must be done in line with articles 6-15 of the “Book of Rules on technical norms for concrete and reinforced concrete” (“Official Gazette”, number: 11/87).

The components of concrete are determined by weight, and the ration of cement, water and aggregate needs to ensure the necessary brand and other properties of concrete as envisaged by the project design. 

For each position and type of construction in the project there is a marked type and brand of concrete that needs to be achieved. What is stated is to be proved in stipulated tests. The contractor needs to prove the stipulated quality of the concrete used by certification. The certificate needs to state the part of construction for which the tested sample had been used. 

Sample testing is performed by adequate institution registered for testing of construction materials, which has been approved by the investor. 

The costs of this testing is paid by the contractor and are calculated as part of the unit price of works in concrete and reinforced concrete. 

Board forms used for setting a structure in concrete needs to meet the requirements from the “Book of Rules on technical measures and conditions for concrete and reinforced concrete”. 

The board form for setting a structure in concrete and reinforced concrete must be smooth (made of metal or hard boards); the removal of the board form must be done with care and once taken off the board form must be cleaned with appropriate cleaning agents. The board form must be clean and moist (sprinkled with water) before concrete is set in. The setting in of the concrete must be done in such a way as to prevent separation and ensure equal quality throughout the entire structure. If the setting in of the concrete has been done properly, than once the board form is removed, the surface should be straight and smooth. In the event of unforeseen interruption in the course of concrete works, the contractor must ensure that the interruption does not leave harmful consequences to the carrying capacity and other capacities and properties of the structure. Resuming with the concrete works after the interruption may only be done after all the bad parts of the structure have been removed. Surfaces where the setting in of the concrete is to be resumed must not be covered with cement milk. The seams need to be processed with SIKA mortar. After the concrete had been set, it is necessary to take care of it in accordance with the rules of the profession, and undertake measures in order to protect the concrete parts from unforeseen strain. 

If protective measures are not taken then the concrete must not be installed at a temperature of the surrounding air lower than 5 degrees centigrade (+5°). 

The contractor is obligated to inspect if there are any present or pending harmful effects on the concrete before, during and after the realization, inform the engineer in charge of the said, and arrange all possible protection measures with the investor and engineer in charge. 

Protection of the structure from sun or freezing of the concrete is included in the unit price and therefore must be carried out without additional charge. The contractor is obligated to repair at this own cost all harmful consequences created as a result of inadequate protection or rebuild the structure again. 

Errors in casting as well as joints must be performed to perfection and meet the appearance of the surrounding concrete. The edges and seams of the structure must not be damaged. 

The concrete shall be calculated per m2 or m3. In case of calculation per m3, openings of 0.05m3 in individual volume are recognized, while in calculation per m2 openings of 0.025 m2 will be recognized. 

Costs of procurement of material, supply and making of concrete are calculated into the unit price of the realization of the structure and shall not be calculated additionally. The same goes for procurement, installation and dismantling of the board form and scaffolding. 

Reinforcing 

The use of ribbed steel 400/500 and grids for reinforcement grids is foreseen for all structures in reinforced concrete.

Concrete steel must meet the demands of the standards in force. 

The reinforcements must be made to match in every detail the valid PTP regulations for reinforced concrete. 

The reinforcements must be made in accordance with the project, fixed and tied in a solid way as to maintain its shape and position once the concrete pouring in begins.

The calculation and payment shall be made based on 1 kg of weight of installed steel. 

General conditions 

The contractor is obligated to study the project documentation and inspect the construction site before starting the work.

The contractor is obligated to submit to the investor or designer possible suggestions for technical improvements but can apply them only upon receiving approval from the designer or the investor.

All materials and equipment installed in accordance with the project must be new, never before used and of standard 1st class quality of the best make and the best brand. No material of poorer or poor quality may be selected or accepted, and all works must be carried out with great care, high level of expertise and high quality. 

The overall materials and equipment must correspond to the latest regulations and standards used for this type of work. 

II MECHANICAL WORKS

Mechanical works and equipment are installed after construction part of the project, with the exception of breakthroughs, pipes and other elements go through the concrete elements. Suction pressure polyethylene pipes (PEHD PN = 10 bars, Pe 100) are installed on steel brackets, according to the required drop. The wastewater discharge outlet from the suction pressure pipe is directed on the PEHD pipe with a T piece, which is made of cast iron or with welded performance. The length of the drainage of the PEHD pipes is 2.0 to 4.0 m, with built-in flat well head control valve DN = 150 mm with handle for regulation of the flow.

Suction pressure pipes, same as pipes for the return of the sludge, are made of PEHD Pe 100 material. They are laid on the stainless steel brackets with circular upports. A drainpipe for purified water is made of PEHD PN = 10 bars, Pe 100, and it is mounted on flat steel brackets and fixed to the sidewalls according to the set downfall towards discharge outlet.

Discharge channels for purified water are derived from the PEHD panels with thickness d = 10 mm, made with cog teeth on the upper edge and purified water is spilt over them. Drain channels are installed on the side of the sludge sedimentation tank and they have a suitable aperture for connection on the collective pipe for drainage of the purified water.

Pipe brackets for air supply are made of stainless steel, same as the compressor's air supply pipes. The air is supplied to the bottom of each denitrification pool. The air is separated at the bottom of the pool with PEHD pipe, with suitable air apertures.

A screen for directing the water flow from the denitrification pool towards sludge sedimentation tank is made of PEHD panels that are attached to the concrete elements.

Measuring equipment at the pools is located on the suitable stainless steel brackets, arranged in the corresponding places with the related dip probe. The compressors re located in the basement of the control object in order to lessen the adverse impact of noise on the environment. The air is drained away from the compressors with the distributing steel pipes. 

 III ELECTRICAL INSALATIONS

 Technical conditions

General conditions

These conditions are integral part of the project and are mandatory for the investor and the construction company during construction of the object. Construction of the object must be done according to the approved project. For each deviation (intended or not) and modification the construction company must obtain written approval from the Investor (Supervisory Authority), who will, if necessary, have the designer know about the modification and ask for their approval.

Only the designer who has made the project is authorized to approve substantial deviation – the one pervading the essence of the solution – from the approved project.

The works’ Head, along with the Supervisory Authority, must make sure there is agreement between the project and the situation on the terrain by touring the site and analyzing the project, all before the construction site is opened.

The works can start only when the permit for constructing the projected object is obtained from the authority in charge and when the funds for work means, transport, protection and necessary material are provided.

All the materials to be used must be in accordance with and approved by the appropriate regulations, technical conditions and standards.

Attention must be paid to minimize possible damage on the construction during the building. Works coordination with other builders must be achieved.

Head of the works is obligated to keep building diary and construction book on a daily basis, to be verified by the Investor representative – Supervisory Authority.

After the construction is over, the building organization must prepare technical documentation about the final junction and submit the original thereof to the Investor.
Electrical installation – high voltage

Power supply conductors are to be made of copper and shielded by the plastic isolation. The cable lines should be sized according to the technical regulations: the electrical cables radius must not be less than 1.5mm2. All conductors need to be protected by fuses and arrestors. Zero conductors must not be protected and from other phase conductors must be differentiated by color.

The radii of conductors should be determined by consumer consumption and controlled relative to the acceptable voltage sag.

Conductors must be tied into a single, uninterrupted whole, both in electro-technical and mechanical sense. Extension of cables is permitted only under extraordinary circumstances and if approved by the Supervisory Authority.

Conductors are laid down into the cable conduits placed on the walls of the facility or in the stainless steel tubes for cables going away towards periphery where the main supervisory console table is located.

The console table should be made out of stainless steel and must be empowered to discontinue power supply in case of special urgency or need.

The console table's door should be connected with the console table by the protective flexible conductors.

The protective conductors must be colored yellow-green.

Taking over installations from the construction company can be done only after all inspections of grounding and installations are finalized. Inspections and measurements must be carried out by a competent company authorized for the task. The following inspections and measurements are mandatory:

· inspecting appropriateness of electro installations circuits binds,

· controlling and establishing positive proof of effective isolation against too high a voltage impact by measuring resistance of grounding or resistance of loop in every conductor,

· measuring resistance of isolation in all conductors,

· inspecting continuity of the isolating conductor, and

· establishing galvanic connection between all metal parts which under normal working conditions are not voltage alive.

All inspections and measurements need to be completed by obtaining appropriate confirmations and protocols; complete documentation to be submitted to the Supervisory Authority and the Investor.

Electrical installation – Low voltage

Conductors must be tied into a single, uninterrupted whole, both in electro-technical and mechanical sense. Extension of cables is permitted only under extraordinary circumstances and if approved by the Supervisory Authority.

Conductors are laid down into the cable conduits placed on the walls of the facility, or in the stainless steel tubes for cables going away towards periphery where the main supervisory console table is located.

The binding console table should be made out of stainless steel or UV-resistant incombustible plastic materials (minimal degree of protection IP65).

EARTHING

The console table bus is grafted onto the joint grounding of the object (this is not the subject of this project).

PRESCRIBED MEASURES on OCCUPATIONAL SAFETY–SEPARATE 

SUPPLEMENT

SEPARATE SUPPLEMENT

on the applied occupational safety regulations, measures and norms during projecting and planning pursuant to Law o Occupational Safety ('Official Journal of BiH' #22/90)

GENERAL PART

All electrical equipment and material, as required by this project, must conform to all existing regulations and standards.

Spatial configuration of the facility (disposition of facility’s parts and working equipment) is defined on the graph and in the text.

Installation and electrical equipment are made according to existing regulations, are use-friendly and do not expose operators or passer-by’s to any hazard.

The entire facility does not represent immediate fire risk or a source of environment pollution.

Construction and maintenance of the facility must be done according to existing laws and regulations.

POSSIBLE THREATS AND ADVERSE EFFECTS DURING use of ELECTRICAL INSTALLATIONS

1. Accidental contact between voltage-alive parts

2. Short circuit current

3. Power overload

4. Conductor thermal stress

5. Missing voltage

6. Humidity, water and dust effect

7. Fire risk

8. Air cleanliness

9. Environment pollution

ELIMINATING THREATS AND ADVERSE EFFECTS – MEASURES TO BE USED

The risk of accidental contact between voltage-alive parts is removed by choosing proper equipment and applying appropriate protective measures.

Accidental contacts between all parts of the facility and installations permanently under voltage will be done by using:

- isolating equipment, isolating devices and isolating cables, and

- closed covers for control tables and low voltage installations.

Other occupational safety measures prevent the possibility of operator’s direct contact with the parts under high voltage by requiring occupational safety full gear to be worn. The risk of short circuit adverse effects is eliminated by using properly chosen fuses, protective switches and safety switches. All equipment, isolation material, conductors and other materials match standards, and are chosen to satisfy the conditions for dynamic and thermal stress caused by short circuit current.

Protection against power overload is provided by using appropriate protective elements dimensioned off to satisfy consumer demand.

Risk of conductor thermal stress is eliminated by proper choice of the conductor relative to power demand.

Protection against outage is provided by using safety relay that disables resumption of the operations without action of operator. The control console table furthermore memorizes all processing data in case of missing voltage.

Protection against humidity, water and dust adverse effects is provided by proper choice of the equipment. The control console table has the IP54 degree of implemented protection, junction tables have the IP54 degree of implemented protection minimum, and all other equipment located elsewhere has the IP67 degree of implemented protection.

Fire and explosion risk is eliminated by proper choice of the electric equipment, its size and location.

Facility control elements do not generate air pollution; accordingly, no corresponding protective measures are taken.

Proper choice of the working equipment has eliminated the risk of environmental pollution.

 GENERAL REMARKS AND OBLIGATIONS

This technical documentation has projected erecting warning posts regarding voltage-alive parts within control console tables and general hazard to life.

The obligation of the construction company is to prepare elaborate about the arrangement of the construction site and activities thereon.

PRESCRIBED PROTECTION MEASURES AGAINST FIRE – SEPARATE SUPPLEMENT

Pursuant to the Law on Fire Protection Article 17 (BiH Official Journal, no. 13/93) and its applied fire protection regulations, measures and norms mandatory during construction activities, for documentation: the Citluk Municipality Wastewater Treatment Plant, Phase II, Citluk, we put forward the following

OVERVIEW

of the fire risk source and fire protection measures.

Object description

Location: Object is in the immediate vicinity of the Citluk–Medjugorje road

Construction: brick object

Sources of safety threats

The subject of the project, or the wastewater treatment control device, is not a source of fire danger while in normal working mode. Outbreak of fire can be caused only by sort circuit and obviously when corresponding protection measures have failed.

Fire hazards prevention measures
Proper choice of equipment in normal working mode cannot be a source of fire outbreak.

General prevention measures

It is projected to place the S-9 fire extinguishers next to all control console tables for initial fire extinction in the voltage-alive rooms.

Technical description

General

The primary treated water (with no sand, fat compounds and crude waste) is channelled into the denitrification pool by the special pump. From this pool, the water is directed to the chambers for nitrification. Special blowers permanently ‘ventilate’ water to keep the prescribed oxygen concentration level. Upon exiting the nitrification chamber, the water is considered purified and can be drained into the nature or used to rinse and clean the facility’s equipment.

Pumps

Aside from the main pump that transports water to the denitrification pool, every chamber for nitrification has own pumps (four pumps per chamber). The treatment system is also equipped with its own pump and electromagnetic valves.

Blowers

The denitrification pool and each of four chambers for nitrification have own blowers (compressor type, low pressure-like) that ensure the desired level of dissolved oxygen in every phase of the process.

Measuring equipment

The oxygen concentration level, the pH factor and the water temperature are measured on all critical junctures of the process. There is a device for measuring water turbidity at the nitrification chamber's exit point. Also, the water flow from the denitrification to the nitrification section is metered out.

Power supply
Energy balance

· power supply system:

TN-S

· input voltage:



400/230VAC

· installed power:


100kW

· simultaneity factor:

           0.90

· utilization degree:


0.85

· power factor cos:

           0,86

Maximum power:


85kW

We choose feeder cable 4x95mm2.

Cables routes

The transformation station and connect n' measure supervisory console table project shows overview of the power feeder cable route. By inspecting the project, the following has been established: the cable has been laid down in full accordance with the existing regulations both in a stretch of the route for the in-ground cable conduit and in the facility's concrete cable duct. The depth set-up standard has been satisfied as well as the ones pertaining to the route markings and the necessary distance from other cable routes.

Description of electric installations

All installations works are to be done according to this project and existing technical regulations validating the electric installations set-up process. The installations must be protected from the possible mechanical damage by laying down cables into the cable conduits or stainless-steeled tubes (if the cables are projected to be placed out in the open). The cable conduits are to be placed on the proper room's walls. The cables to be disburdened of own weight on the vertical stretches of the route. The submitted electrical diagrams and installations schemes show the precise number of the 'vessels' and cables intersections as well as the individual cables lay-down methods.

Protection against over voltage impact

All electric installations are channelled through the three- and five-vessel cables; the third and/or the fifth vessel are connected at one end to the load's protective contact and at other to the supervisory console table's protective bus.

�N=7.000 PE


�N=14.000 PE


�Change ES (ekvivalentni stanovnik) to PE (population equivalent)
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