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TECHNICAL REPORT

For the operation of Phase II of the sewerage system, it is necessary to build pumping stations in Medjugorje, in the zone of stream Lukoc's bed. 

The pumping station was carried out in dry performance, i.e. stations are located in a separate chamber and they take the water from the pumping pool. 

The characteristic of this pumping station is that it is located beneath the earth, it is  embed and consists of pumping pool and valve chamber (underground part) and control part (above ground part of the object). 
The Pumping Station is designed to maximum flow Qu=105  l/s. This input amount is received from the calculation for the sewage system for settlements Medjugorje i Bijakovici (“Preliminary design of sewage for Medjugorje and Bijakovici” made by Water Management Institute , Mostar 1996).
It is planned to install three operating pumps that operate alternately for pumping station operation. The capacity of all three station individually is Qc=40 l/s. The power of pumping stations is N1/2=45 kW, N3=55 kW. 

· Pump lifting manometer high is Hc= 60,00 m.
· Pumping pool volume is V=3,00x5,00x2,00 = 30.00 m3.
· Pressure pipeline for pumping station is L= 3470 m.
· Pressure pipeline diameter is Ø 315 mm PEHD – PE 100, and the roughness of pipe is 0,025 mm.

























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 earth, 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, leveling 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 leveling the ground for transport of machines, excavation of trenches, excavation of the construction pit, compressing, planning and transport of the excavated materials. 
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

DESCRIPTION OF HYDROMECHANICAL EQUIPMENT

According to the project requirements in terms of required capacity and gouge height of wastewater oppression all parts of the engine room are sized.


The pumps with horizontal design are chosen and placed on the concrete foundations. The pumps must be reliable during operation and must have a high degree of efficiency and minimum maintenance costs.

Supply of water to the pump is derived from the suction sections of steel pipeline DN= 300mm, PN = 10 bars (alternative FF pieces of appropriate length).
A mechanical butterfly valve is provided at the suction section to the each pump DN = 300 mm, PN = 10 bars.
On the back side of each pump, a discharge side, there is a check valve, DN = 200 mm, PN = 16 bars, to prevent back flow of water.
Electrical valves are installed on the pressure sections. They prevent sudden pressure drop on the suction side of pumps by regulated slow opening. 

	
Pressure sections with this equipment are over two tees and one Q-piece connected to the main pressure line DN = 315mm, PN = 16 bars.
With this choice of equipment and its distribution in the pumping station engine room, safe operation of plant is provided with minimal required procedures during maintenance, which can be carried out without infecting the operation of the remaining part of the plant.



III.  ELECTRIC  INSALATIONS
1. THE TASK OF THE PROJECT
The task of this project is the creation of the control unit for Wastewater Pumping Station in Medjugorje, the municipality Citluk. In addition to managing the pumping station, the project includes electrical installations in the facility where the pumping station is located (lighting conductor installation, sockets, lighting). 
2. TECHNICAL TERMS 
2.1 GENERAL TERMS 
These terms are an integral part of the project and they are obligation for the investor and the contractor as far as object construction is concerned. Construction of the plant must be made according to the approved project.
Works supervisor, together with the supervisory authority, must check the approval for the object and the situation in the field based on the project and visits the building site before opening. 
Construction works can begin only when the approval for the construction of the facility invested by the competent authority is obtained and funds for work, transportation, protection and necessary materials are provided.  
Inbuilt materials must apply to the regulations, technical terms and standards. 
As far as performance of works is concerned, you have to take care to ensure the less damage on the constructions as possible. 
Work coordination with other performers should be implemented. 
A supervisor of the works must lead a daily construction log file and the construction book, which is certified by representative of the investor-the supervisory authority.
After completion of works, performing organization has to develop technical documentation of the performed state, which is submitted in original to the Investor. 


2.2 INSTALLATION OF HIGH VOLTAGE CURRENT 
The material for the installation of power cables should be copper, protected with plastic isolation, sized according to the technical regulations and the minimum cross-section 1.5 mm 2, for the power supply cables. Lines should be ensured with the use of fuses. 
 Zero conductors should not be ensured, and they must be distinguished by the color from the phase conductors.  
Cross-section of the conductor should be selected according to the nominal power of the consumer and it should be controlled with the allowed voltage drop. 
Conductors must represent a unique, continuous whole, both in electrical, as well as in the mechanical sense. 
Exceptionally, conduit extensions are allowed but with the approval of the supervisory authority. 
Conductors are laid in cable channels and tubes, set on the plant wall, or in the stainless steel tubes for the cables that lead to the outside periphery of the object in which the main control cabinet is located. 
The control cabinet should be made of stainless steel and must have an assembly to stop the device, i.e. emergency stop of power supply.
The control cabinet door should be connected to its casing with protective flexible conductors.   
Protective conductor must be yellow-green. 
Taking over the installation from the contractor can be made only after completion of all validity tests of grounding and installations. 
The company that is qualified and authorized for that must conduct tests and measurements. The following measurements and tests are required: 
-testing the connection validity of all the circuitry of the electrical installations: 
-control and evidence of the contact voltage protection activities by measuring grounding resistance and loops resistance in each supply conduit
-Insulation-resistance measurements in all supply lines 
-testing continuity of protective conductors 
-establishing galvanic connection of all metal parts which are not alive in the usual operation 
All measurements and tests should be completed with appropriate attests and their protocols, and a complete documentation should be delivered to the supervisory authority and the investor. 
2.3 INSTALLATION OF LOW VOLTAGE CURRENT 
Conductors must represent a unique, continuous whole, both in electrical, as well as in the mechanical sense. Exceptionally, conduit extensions are allowed but with the approval of the supervisory authority
Conductors are laid in cable channels and tubes, set on a plant wall, or in the stainless steel tubes for the cables that lead to the outside periphery of the object in which the main control cabinet is located. 
Connection cabinets should be made of stainless steel, or incombustible UV-resistant plastic material with a minimum degree of protection IP65. 
2.4 EARTHING
 Junction box of the control cabinet is connected to a common earthing of the object. 
2.5 SPECIAL ADDITION ON SPECIFIED SAFETY AT WORK MEASURES
SPECIAL ADDITION
 on applied regulations, measures and standards of safety at work while projecting in accordance with  Safety at work Law (Official Gazette of RBosnia and Herzegovina, 22/90) 
2.5.1 GENERAL PART 
All electrical equipment and materials provided in this project must apply to all applicable regulations and standards. 
Arrangement of the plant, dispositions of plant parts and used equipment, are defined in the drawing and text. 
Installation and the equipment were carried in such a way that they do not represent a danger to persons working on them or coming into their vicinity because they are performed according to the relevant regulations. 
Devices and the equipment do not represent an immediate threat of causing fire or pollution of the environment. 
Construction and maintenance of the plant must be coordinated with valid regulations. 
2.5.2 RISKS AND DAMAGES THAT MAY OCCUR WHILE USING ELECTRICAL PLANT 
1. Accidental contact with voltage parts 
2. Short-circuit electricity
3. Overloading 
4. Thermal stress of the conductor
5. Disappearance of voltage 
6. Effect of moisture, water and dust 
7. Risk of fire 
8. Room air 
9. Pollution of the environment 
2.5.3 PREDICTED MEASURES TO ELIMINATE RISKS AND DAMAGES
1. The risks of accidental contact with voltage parts are eliminated by correct selection of appropriate equipment and applying appropriate protective measures. 
2. The protection of contact voltage, from all parts of the plant and installations that are constantly under hazardous voltage, will be performed using: 
-Isolated equipment, isolated devices and isolated cable 
 -Sealed closing for control panels and installation of low voltage 
Safety at work measures provide protection that prevents contact of workers with the parts that have dangerous voltage by using the necessary equipment for protection at work. 
The risk of hazardous effects of short-circuit electricity is eliminated with the use of properly selected fuses, protective circuit breakers and protective switches. All the equipment, insulating materials, conductors and other materials meet standards, and they have been selected to meet the conditions for the dynamic and thermal stresses caused by short-circuit electricity. 
3. Protection against overload is resolved by using appropriate protective elements sized according to the capacity of the consumers. 
4. The risk of thermal stress of the conductor and lines is resolved with correct selection, according to the load current. 
5. The danger of missing voltage is resolved by using the security relay that prevents re-start of power plant upon arrival, without any action of the operator.
Further, the controller stores all process data in the case of missing power supply. 
6. The risk of moisture, water and dust is settled with a correct selection of equipment. The control cabinet has a degree of implemented protection IP54, jointing cabinets have degree IP65 minimum and all the equipment that is outside the cabinets has a degree of protection IP67. 
7. The danger of fire and explosion is eliminated by proper selection of electrical equipment, proper dimensioning of the same, and its proper positioning. 
8. Elements of plant’s control system do not cause any aero-pollution, and accordingly, no protective measures were taken. 
9. Correct selection of used equipment eliminated the risk of pollution of the environment. 
2.5.4 GENERAL NOTES AND OBLIGATIONS 
This technical documentation provides and clearly sets labels with a warning regarding the presence of voltage parts in the interior of control cabinets and existence of life danger. 
The obligation of the contractor on the construction of this facility is elaboration of special survey on the arrangement of the building site and work on the site. 
2.6 A SPECIAL ADDITION ON REGULATED FIRE PROTECTION MEASURES
On the applicable regulations, measures and standards of fire protection when projecting in accordance with Article 14 of the Law on Fire Protection, Official Gazette of the HNC 
05/04, for the documentation: Pumping station Medjugorje, Citluk, we bring the following 
OVERVIEW 
of the sources of fire risk and fire protection measures 
Description of the object
Location: The object is in the immediate vicinity of the road Citluk  - Medjugorje 
Construction: brick object 
Sources of danger 
In normal operation, the subject of this project, wastewater refining device, is not the source of fire danger. 
Only short circuit can cause a fire, with the termination of provided protection elements. 
Measures to prevent the fire threat 
Correct selection of the used equipment in normal operation cannot cause a fire.  
General protection measures 
Setting up apparatus S-9 for initial extinction in voltage rooms is provided with all the control boxes. 

TECHNICAL DESCRIPTION 
3.1 GENERAL 
Primary treated water (without sand, grease and big waste) is delivered to the pool with a special pump.
Water from the pool is forwarded to the next stop via algorithm that is defined in hydraulic part of the project. 
3.2 PUMPS 
3 pumps, two with 45kW and one with 55kW, are mounted in the station. Pumps are switched in sequentially, one after the other, depending on the inflow (measured by flow sensor 4-20mA) and the level of water in the pool (measured by level sensor, 4-20mA). 
3.3 PRESSURE
Pressure is also measured (max 3bar) via the built-in pressure sensor on the outgoing pipeline. 
3.4 PLC 
With a view to future networking on the existing infrastructure facilities, an equipment such as SIEMENS S7 or similar is foreseen for the control unit (PLC). 
3.5 LIGHTING CONDUCTOR INSTALLATION 
GROUNDING: 
Band grounded conductor RH 1 Rf 30 x 3.5 mm is formed in the object’s foundations (draft). 
From the grounded conductor on the places predicted in the project KMS, band grounded conductor should be drawn to the height of 180 cm from the ground elevation (to the measuring wall cabinet) through constructive RCC pillars under object’s façade. 
While laying the grounded conductor, abridgement for grounding GRO should be pulled out within the object. 
Grounded conductor is switched with a joint KON 01, and iron reinforcement with a joint KON 09. 
RISING LINES FOR INSTALLATION OF LIGHTING CONDUCTOR: 
Rising lines are extended beneath the object's facade with a prochrome conductor 
RH 3 FI 8 mm and they come out at the top of the object below tin edging above the wall where drain KON 21 is  mounted (distance from the façade- 15 cm). 
Measuring wall cabinet ZON 05 is mounted on the object's facade at the height of 180 cm in which the control measuring spot is formed with a joint KON 02 and measuring number MS
All exits of rising lines are connected to carrying lightning conductor line on the roof of the object. 
Rising lines are wires RH 3 FI 8mm from prochrome material that guarantees durability and correctness of lightning conductor installation. 
 CARRYING LINES ON THE ROOF OF THE OBJECT: 
Carrying lines on the roof of the object are performed with prochrome conductor RH 3 FI 
8mm (full profile), and brackets that match a given cover SON 16-K , brackets for tin covers  (brackets are mounted on each 80 cm on tin edging of upper wall of the object).  
Estimated minimized equipment will facilitate the preservation of the original appearance of the object. 
NOTE: 
All metal parts on the object must be connected to earth connection because of potential equalization (cross). 
POWER SUPPLY
4.1 ENERGY BALANCE 
-power system: TN-S 
-terminal voltage: 400/230VAC 
-installed power: 165kW 
-simultaneity factor: 0.90 
-efficiency rate: 0.85 
-power factor cos φ: 0.86 
Maximum power: 140kW 
We choose feeder cable 4x150mm 2.
4.2CABLE ROUTE
Overview of the route for the power feeder cable is provided in the project of the transformer station and connection-measuring cabinet. Examining the project, it is determined that the cable, both in a part of the route of the cable channel in the ground, as well as in the concrete cable channel in the plant, has been set up according to the regulations in terms of depth of setting, labelling  the route and mutual distances in relation to any other cables. 
4.3 DESCRIPTION OF ELECTRICAL INSTALLATIONS 
All installation must be performed according to this project and the applicable technical regulations for electrical works. All the electrical installations have to be protected from the mechanical damages by laying cables in cable channels, or in the pipes (stainless steel, if they are outside).  Cable channels should be put on the room walls. 
On the vertical parts of the route, cables should unload their own weight. The exact number of fibers and cable cross-section, as well as a way of laying some cables, is visible in the accompanying electrical installation diagram and installation drafts. 
4.4 HIGH VOLTAGE CONTACT PROTECTION 
All energy installations are carried out with triplex or quintuple cable fibres, where the third and fifth conductor connects on the protective contact of the consumer at the one end, and on the protective junction box of the control, connecting cabinet at the other end. 

