Guidelines for the Preparation of Design Documents for the rehabilitation, adaptation and reconstruction of public facilities
Prior to the preparation of technical documentation, it is necessary to resolve property rights for the subject plot and the facility in question and provide proof of this, i.e. submit a copy of the real estate folio to the Public Investment Management Office (hereinafter: PIMO). PIMO will not be able to finance illegally constructed buildings.
Legislation
Technical documentation should be prepared in accordance with the Law on Planning and Construction ("Official Gazette of RS", no 72/2009, 81/2009 - corrigendum, 64/2010 – decision of CC, 24/2011, 121/2012, 42/2013 - decision of CC, 50/2013 - decision of CC, 98/2013 - decision of CC, 132/2014 and 145/2014), Rulebook on Content, Method and Procedure for Preparation and Control of Technical Documentation by Class and Intended Use of Structures (“Official Gazette of RS”, no 23/2015, 77/2015 and 58/2016), Law on Fire Protection (“Official Gazette of RS”, no 111/2009 and 20/2015), Rulebook on Energy Efficiency of Buildings (“Official Gazette of RS“, no 61/2011), Rulebook on Technical Standards for Planning, Designing and Construction which ensure the unhindered movement and access to persons with disabilities, children and elderly (“Official Gazette of RS”, no 22/2015), Law on Environmental Protection (“Official Gazette of RS”, no 135/2004, 36/2009, 36/2009 - other law, 72/2009 - other law, 43/2011 - decision of CC and 14/2016) and Law on Waste Management (“Official Gazette of RS”, no 36/2009, 88/2010 and 14/2016) and Rulebook on Handling of Waste Containing Asbestos (“Official Gazette of RS”, no 75/2010), Rulebook on conditions, content and method of issuing certificates on energy properties of buildings ("Official Gazette of the Republic of Serbia" No. 69/2012), Rulebook on technical protection of fire safety of external walls of buildings ("Official Gazette of the Republic of Serbia", No. 59 / 16 and 36/17) and other laws and regulations concerning relevant project.
Buildings under protection

· If construction and finishing works (adaptation, rehabilitation, reconstruction, or any works that may impair the properties of cultural monuments) are planned on the building that represents a cultural monument, it is first necessary to address the competent Institute for the Protection of Cultural Monuments (Belgrade, Novi Sad, Valjevo, Subotica, Smederevo, Kraljevo, Nis).

1. At the request of the investor and before the preparation of design documents, the competent Institute shall issue a Decision on determining the conditions for undertaking technical protection measures (conservation conditions). The request shall be accompanied by evidence of ownership or the right of use, a copy of the plan, information on location, and conceptual design. The conditions provide measures in terms of the regime of use of the facility, techniques and applied materials, design, etc., that must be observed during the works.
2. Technical documents for the planned works is prepared according to the defined measures. Based on the request, the competent institute issues its approval to the design and documents (on condition that design and technical documents already have all the necessary conditions and approvals in accordance with the Law on Planning and Construction).
3. During works execution, the cooperation with the competent institution is required for obtaining its approvals, as the case may be, for technical solutions and choice of materials and colors to be used.
Scope of works
· To ensure optimal conditions for the stay of beneficiaries and employees as well as for reduction of energy consumption, and taking into account energy and financial savings, Design Documents must include all types of works on the facility that would contribute to improved energy efficiency, better comfort, safe use of the facility, and reduction in emissions of carbon dioxide and harmful combustion products. Special set of measures that need to be taken into consideration include the measures for improved structure of the building, and for repair of the building’s support structure if there is damage to it. If the works are required on the building’s structure, structural design must prove that the intended interventions do not affect stability of parts of the building or of the building as a whole. Structural design must look into all the necessary elements to ensure stability of the existing structure and all necessary improvements by which the construction is brought to the level acceptable for this type of facilities, in accordance with applicable regulations. 
· For improving energy efficiency of public facilities, it is necessary to submit Elaboration on Energy Efficiency according to the Rulebook on Energy Efficiency of Buildings ("Official Gazette of RS", no 61/11), namely, both the Elaboration on current situation and Elaboration on the newly-designed state. In addition to the analysis of architectural and construction characteristics of the building, that is, the analysis of thermal characteristics of the building’s thermal envelope, the Elaboration on current situation shall provide detailed status of the existing thermomechanical installation for heating, cooling and ventilation of the building, preparation of hot sanitary water, installation of lighting in the facility and outside the building. Elaboration on the newly-designed state elaborates a proposal of measures to achieve energy properties of a building. In addition to optimizing the structure of the building, special attention must be paid to the manner of using natural lighting and exposure to sun, optimization of the system of natural ventilation, as well as of the heating system and automatic regulation of the heating system. It is necessary to provide details about the type of energy for heating, cooling and ventilation, improvement of thermo technical installations and systems of lighting, use and share of renewable energy sources. It is also necessary to present estimated savings for the necessary annual energy consumption for the operation of technical systems, together with estimated savings for the annual value of consumption of total primary energy, as well as the value of CO2 emissions reduction.

· For every proposed energy efficiency improvement measure it is necessary to provide what would be estimated results with proposed viable technical alternatives (at least three possible alternative solutions/scenarios per building). Energy savings and economic justification should be evaluated in the following table:  
	Table 1. Energy and economic assessment

	Data for current state of the building:


	Total size of building area (GROSS):
	

	Total size of building area (NET):
	

	No of floors
	

	Types of materials used (current state)
	Thermal characteristics of the building’s thermal envelope
	

	
	Type of roof material and thermal roof insulation 
	

	
	Type of windows
	

	
	Thermal insulation of floors/basement panel 
	

	Types of materials – after renovation
	Thermal characteristics of the building’s thermal envelope
	

	
	Type of roof material and thermal roof insulation
	

	
	Type of windows
	

	
	Thermal insulation of floors/basement panel
	

	Possible investment scenarios 

	Scenario 1
	

	Scenario 2
	

	Scenario 3
	

	Parameters
	Current state
	Scenario 1
	Scenario 2
	Scenario 3

	Assessment of the lightening installation (current state and expected results after renovation)

	Total installed power
	kw
	
	
	
	

	Annual electricity consumption
	kWh
	
	
	
	

	Total spending for electricity
	RSD/a
	
	
	
	

	Electricity savings after renovation 
	kWh/a
	
	
	
	

	Reduction of electricity costs after renovation
	RSD/a
	
	
	
	

	Annual CO2 emission
	t/a
	
	
	
	

	Reduction of annual CO2 emission
	t/a
	
	
	
	

	Total cost of replacement of light sources (work + material)
	RSD
	
	
	
	

	Equipment costs
	RSD
	
	
	
	

	Investment repayment period based on energy saving and savings for replacement of light sources
	Years
	
	
	
	

	
	
	
	
	
	

	
	Current state
	Scenario 1
	Scenario 2
	Scenario 3

	Assessment of the heating system (current state and expected results after renovation)

heat source and efficiency of the heating system, fuel consumption

	Current state

	Heated area
	m2
	
	
	
	

	Installed capacity of heaters
	kW
	
	
	
	

	Heat source
	
	
	
	
	

	Installed capacity of heat source
	kW
	
	
	
	

	Fuel
	
	
	
	
	

	Fuel consumption
	t
	
	
	
	

	After renovation

	Heated area
	m2
	
	
	
	

	Installed capacity of heaters
	kW
	
	
	
	

	Heat source
	
	
	
	
	

	Installed capacity of heat source
	kW
	
	
	
	

	Fuel
	
	
	
	
	

	Fuel consumption
	t/a
	
	
	
	

	
	
	
	
	
	

	Annual energy consumption for heating
	kWh/m2a
	
	
	
	

	Total spending for heating
	RSD/a
	
	
	
	

	
	
	
	
	
	

	Energy saving for heating after renovation
	kWh/a
	
	
	
	

	Reduction of heating costs after renovation
	RSD/a
	
	
	
	

	Annual CO2 emission
	t/a
	
	
	
	

	Reduction of annual CO2 emission
	t/a
	
	
	
	

	Investment costs for heating system renovation
	RSD
	
	
	
	

	Investment repayment period based on energy saving and savings for replacement of heating system
	Years
	
	
	
	

	Assessment of the system for preparation of sanitary hot water - PoSHW (current state and expected results after renovation)

	Total installed power 
	kW
	
	
	
	

	Annual energy consumption for PoSHW
	kWh/m2a
	
	
	
	

	Total spending for PoSHW
	RSD/a
	
	
	
	

	
	
	
	
	
	

	Energy saving for PoSHW after renovation
	kWh/m2a
	
	
	
	

	Reduction of costs for PoSHW after renovation
	RSD/a
	
	
	
	

	Annual CO2 emission
	t/a
	
	
	
	

	Reduction of annual CO2 emission
	t/a
	
	
	
	

	Investment costs for PoSHW system renovation
	RSD
	
	
	
	

	Investment repayment period based on energy saving and savings for replacement of PoSHW system
	Years
	
	
	
	

	Assessment of cooling system in the building (current state and expected results after renovation)

	Installed capacity of the existing cooling system
	kW
	
	
	
	

	
	
	
	
	
	

	Energy class of new cooling devices
	
	
	
	
	

	Assessment of ventilation system in the building (current state and expected results after renovation)

	Installed capacity of the existing ventilation system
	kW
	
	
	
	

	Installed capacity of the new ventilation system
	kW
	
	
	
	

	Type of recovery and regeneration of the existing ventilation system
	
	
	
	
	

	Type of recovery and regeneration of the new ventilation system
	
	
	
	
	

	Degree of efficiency of the recuperator and / or regenerator of the new ventilation system
	
	
	
	
	

	Assessment of the economic cost-effectiveness of the investment

	Cost of investment
	
	
	
	

	Payment period
	
	
	
	

	Economic lifetime of completed works
	
	
	
	


· Energy efficiency measures should be ranked based on economic viability, taking into account that these measures must be economically justified within a period of up to 15 years. It is necessary for the Designer to define a clear conclusion on the recommended package of measures, in order to make certain that the proposed investment is justified and to ensure the longevity of the performed works on the facility.
· It is recommended to propose measures for improved energy efficiency so that the building should at least meet energy performance of class C. In case it is not possible to meet requirements of class "C", it is necessary to make improvements of at least two classes. Elaboration on Energy Efficiency must contain variant solutions and economic analysis of each provided solution with the price of works and investment repayment period. Upon completion of the works, immediately after the handover, the local self-government is obliged to submit to PIMO the Energy Certificate for the facility and the appropriate OPG forms, as well as to submit Energy Certificate into the Central Register of Energy Passports (CREP system - www.crep.gov.rs) maintained by the Ministry of Construction, Transport and Infrastructure.
· A specific set of measures to pay attention to are the structural improvement and the seismic stability assessment of the building. Necessary measures to be taken before producing the Project Documentation are: 

· a detailed visual inspection of the existing state of the structure is required
· All existing archival documentation must be provided (existing drawings, designs and other information that can be acquired, which are important for determining the existing structural framework and materialization of the building)
· conduct a detailed comparative analysis of the existing state of the building with the existing archival documentation and define the current state of the structural system and the seismic stability of the building.

· In case there is a need for structural repairs of the building, the production of the Structural Project for the rehabilitation of the structural system of the building, if there is damage to it. The Structural  Project must prove that the planned interventions on parts of the building do not affect the stability of other parts of the building or the building as a whole. The structural designer must examine all the necessary factors, in accordance with applicable regulations, in order to ensure the stability of the existing structure and provide all necessary improvements with which the structural system would be brought to a level suitable for that type of facility.

· Examination of the condition of the facility needs to be carried out by selecting certain areas on the building and making the necessary openings that will be used to examine construction details (such as floor layers, roof layers, wall structure, etc.). By using this method, assessing the state of materials and structural systems (such as walls, columns, beams) is also required.
Necessary geotechnical examination needs to be carried out for determining the state of the soil, which is necessary in case of extension works or repair works of the foundation and structural system of the building.

· Special attention must be drawn to improving accessibility of public facilities that will ensure equal participation of persons with disabilities in the various segments of social life and in order to ensure equal exercise of all human rights and fundamental freedoms. All appropriate measures should be taken to ensure that persons with disabilities, children and the elderly, have equal access to the physical environment, facilities and conditions available to the public. The mentioned measures include: removing barriers and obstacles for accessibility, movement and stay, that is, for use in accordance with relevant technical regulations and the Rulebook on Technical Standards for Planning, Designing and Construction which ensure the unhindered movement and access to persons with disabilities, children and elderly ("Official Gazette of RS", no. 22/2015).

Elements of spatial accessibility that need to be addressed are:

- Access paths

- Overcoming differences in height

- Overcoming floor level difference

- Handrails

- Entrance door (automatic door)

- Adaptation of toilets
- Availability of information necessary for orientation in space

- Parking space in front of the entrance to the building
· When designing, it is necessary to pay special attention to environmental protection which must be fully in accordance with the Law on Environmental Protection ("Official Gazette of RS", No. 135/2004, 36/2009, 36/2009 - other law, 72/2009 - other law, 43/2011 - decision of CC and 14/2016) and the Law on Waste Management (Official Gazette RS, No. 36/2009, 88/2010 and 14/2016) and the Rulebook on Handling of Waste Containing Asbestos ("Official Gazette of RS", no. 75/2010).

When considering the works on the facility, it is necessary to pay special attention to the process and removal of waste from the site during works execution, and as early as in the design stage, it is necessary to look into waste materials in terms of quantities, according to categories of materials. The designer should consider the existence of hazardous waste and determine the guidelines for further assessments and analyses as well as envisage and prepare data for works related to environmental protection and waste management
The design should define the following elements:

- standard waste for disposal on standard landfills,
- potentially recyclable materials,
- material that can be reused,

- material classified as hazardous waste.
· For further information on environmental issues see Annexes 7-8.

· In case of capacity increase on the installations within the facility, it is necessary to prove in project design that the increased capacity would not put at risk the existing installations. Otherwise, it is necessary to apply for new conditions from competent authorities and prepare design documents according to them.
When there is a change in the heating system on the building after EE measures (thermal envelope) it is necessary to design projects (reconstruction) of the heating system (for larger buildings and ventilation and air conditioning) with a calculation of heat losses. It is necessary to comment on the existing one or to choose new heaters, to select the operating modes of the heating system and to perform the budget of the pipe network. Perform calculation and selection (checking) of elements and equipment in the boiler room (substations): boilers, burners, circulation pumps, pressure maintenance equipment (expansion vessels), measuring and control equipment.

· Ensure that fire protection measures are secured in the facility, as the Law on Fire Protection stipulates that facilities for public purposes must ensure that the specified measures are in place. If fire protection measures are not ensured, all appropriate measures should be envisaged in the Elaboration on Fire Protection, and Main Fire Protection Design should be developed afterwards. By introducing these installations, the requirements of the Law on Fire Protection in public buildings would be met, raising thereby safety of the users to a higher level, which is one of the main objectives of the Public Investment Management Office (PIMO).
-Form of documents
In case that the envisaged works include rehabilitation, adaptation or reconstruction of facilities in accordance with Article 145 of the Law on Planning and Construction, a Decision on the approval of execution of works needs to be obtained.
Design and technical documents must be prepared at the level of:
1. Preliminary Design (PD) 

2. Detailed Design (DD)
Depending on the works planned on the facility, design documents should contain the following designs, marked in the following manner and must be compiled in the volumes as follows:
number 0 - Main volume
number 1 - Architecture
number 2 - Structure and other construction designs
number 3 - Hydrotechnical installations
number 4 - Electricity installations
number 5 - Telecommunication and signalling installations
number 6 - Mechanical installations-thermo-technical installations
number 7 - Technology
number 8 - Traffic and traffic installations
number 9 - Land development with utility plan of installations and connections
number 10 - Preliminary works
Elaboration on Energy Efficiency
Elaboration on Fire Protection
Main Fire Protection Design
Environmental Mitigation and Monitoring Plan

In case that the construction of new parts of the building is envisaged, the documents shall be prepared fully in accordance with the Law on Planning and Construction and adequate building permit shall be obtained.

0 - Main volume shall contain the prices for all the works envisaged under individual segments of the design as well as a comprehensive summary with final estimated cost of all planned works.
Design and technical documents shall provide a detailed technical description of the current situation and a list of all envisaged works on the facility.
Priced Bill of Quantities shall provide careful and accurate scope of intervention, which means that such priced BoQ must be detailed and accurate to eliminate subsequent works during works execution. In the description of items provided in the Priced Bill of Quantities, it is necessary to precisely define the method, technology and scope of the works, together with the type of materials, technical features of materials and all other necessary data. The design shall define all required preliminary works necessary for smooth execution of the envisaged works, as well as all finishing works necessary for bringing the facility to a state adequate for its normal functioning. When defining the items of works, all technical specifications of the materials and equipment should be precisely defined but favouring certain manufacturers must be avoided.
All planned works provided in the Priced Bill of Quantities must be defined according to their location and linked to graphic documentation.
Graphic documentation should include drawings of the base, sections and layout of the facilities, with all specific details necessary for the execution of the planned works.
Graphic documents shall display current state of the facility as well as the newly-planned state of the facility, together with "to be demolished/built" drawings.
In the prepared technical documents, and in terms of the quality of materials and equipment envisaged for installation, the designer shall specify the type, technical characteristics, quality, quantity, method of control and quality assurance, as well as other elements of relevance for the execution of works in accordance with adopted technical documents which correspond to the real needs of the contracting authority. The text of these guidelines specifies minimum required quality of certain items that need to be adhered to.
It is not permitted to refer to technical specifications and standards denoting works that may indicate any trademark, patent or type, particular origin or production, nor any other provision that would result in giving advantage to a particular bidder or that could unjustifiably eliminate others (comply with market competitiveness). In the event that the designer is not able to describe planned intervention in a sufficiently understandable way, indication of trademark, patent, type or manufacturer must be accompanied by the words "or appropriate".
Technical specifications make an integral part of the documents.
All parts of Design Documents shall be incorporated into a single design and submitted electronically (in PDF format).
Priced BoQ shall be submitted in xls format. Licenses and other scanned materials (documents) shall be enclosed to the design.

Steps in the preparation of Design Documents
1. Submit Terms of Reference for the preparation of Design Documents for inspection and approval to PIMO. The Terms of Reference shall be accompanied by a title deed, a copy of the plot plan and a proof for obtaining of use permit. Along with the mentioned documents, photographic survey of the current state of the subject facility shall also be submitted in order to take into account the scope of the necessary works specified in the Terms of Reference. 
2. Prepare Preliminary Design in accordance with the Law on Planning and Construction. Preliminary Design shall be submitted to PIMO for inspection and approval. Upon submission of the Preliminary Design, PIMO shall prepare a Report on the submitted design documents and on its approval.
3. Prepare Detailed Design in accordance with the Law on Planning and Construction, which will make an integral part of public procurement documents. Upon acceptance of the Detailed Design by PIMO, the design documents shall be submitted in hard copy (one copy of Volume 0) and two copies of the design in electronic form, in PDF format with electronic signature.
4. If the construction of new parts of the facility or new heat generator is planned or change of heating system it is necessary to prepare Main Design for building permit fully in accordance with the Law on Planning and Construction together with the obtained building permit. After the Main Design for building permit, it is necessary to submit the Detailed Design which will make an integral part of the bidding documents for public procurement. Design documents (“PZI Design”) must be submitted in hard copy (one copy of Volume 0) and two copies of the design in electronic form, in PDF format with electronic signature.

Defining interventions on the facility:
When visiting and inspection of the facility, it is necessary to identify all the works that need to be carried out, that need to be elaborated in design and technical documents.
The text below provides guidelines, suggestions and parameters according to specific type of works.
The text does not provide full list of the works that may be required on a facility, but only the typical ones, in order to point to the importance of certain items.
Architectural - construction measures
The design documents must provide for all the necessary interventions on the facility relating to architectural and construction works:
- Replacement of external joinery and metalwork
During works on this item, it is necessary to envisage complete replacement together with solbanks, windowsills, blinds and solar protection devices. It is necessary to define precisely the method of installation, characteristics and maximum permissible value of heat transfer coefficient for the window glass as well as for the entire window.
Design documents shall define the following minimum features:

Existing façade joinery can be replaced by a new one, all depending on the architectural solution provided by the Designer, and in accordance with the achievement of the energy properties of the building and respecting the necessary conditions of comfort, air comfort, heat comfort, light comfort, sound comfort.

Depending on the specific architectural solution applied, the windows can be made of PVC, wood, aluminium or a combination of some materials. The project documentation requires the definition of minimum characteristics for newly-painted carpentry, as follows:
· In the case of new PVC windows, the frame must be a multi-chamber profile for the production of facade windows and doors with a minimum profile thickness of 70mm. The conductivity of PVC profile must be Uf=1.3 W/m2K or less, and Ug=1.1 W/m2K or less for glass. The glass should be at least double glazed, with internal low emission. PVC profile must not be made of recycled material, nor contain lead. Hardware must be certified to a minimum of 10.000 consecutive openings, and the rubber seal made of double EPDM rubber must be used. Windows filling must be of argon at least. Steel reinforcement is also necessary for the profiles, minimum thickness of 1.5mm, or of fiber reinforced materials that make the profile extremely stable. Soundproofing should be RwP=45dB. The Designer must define the colour in accordance with the architectural solution in the Design Documents. 
· In the case that new Aluminum joinery is planned, the AL frames must be made of improved multi-chamber profiles with thermo-breaking for the production of facade windows, doors, facade gates, glass partitions, etc. Maximum permissible conductivity of the AL profile is Uf=2.3 W/m2K or less, and the conductivity of the glass must be Ug=1.1 W/m2K or less. The glass should be double glazed, with internal low emission, and with argon filling at least.. Hardware must be certified to a minimum 10.000 consecutive openings, and the rubber seal made of double EPDM rubber. Soundproofing should be Rw,P=45dB. The Designer must define the colour in accordance with the architectural solution in the Design Documents. 
In the case of new wooden joinery, wooden frames must be of high wood quality, hardness ≤ 4,0 HBS 10/100 according to Brinell, SRPS EN 1534:2012 or ≥ 50 N/mm2 according to Janka test, ASTM D 1037-7. Wood moisture content: maximum moisture content of the built-in wood 10 ± 2%. Maximum permissible conductivity of the profile is Uf=1.5 W/m2K or less, and Ug=1.1 W/m2K or less for the glass conductivity. The glass should be double glazed, with internal low emission, and with argon, filling at least. Hardware must be certified to a minimum 10.000 openings, and the rubber seal made of double EPDM rubber. Soundproofing should be Rw, P = 45 dB. 
Description of items in the design documents shall specify that new solbanks must be installed on all external windows and windowsills from the inside.

Design documents must also envisage protection against excessive solar radiation in the form of blinds, shutters or the like.
It is mandatory to specify the description of the joinery, according to the above-mentioned suggestions, in the Design Documents that will serve as the basis for submitting the test certificate for the heat transfer coefficient, water-tightness test certificate and soundproofing test certificate in the public procurement process. In addition to the test certificates, the Contractor shall make a statement guaranteeing that all parts will be installed in accordance with the bid and submitted test certificates.
- Thermal insulation of facade walls
To be in line with the Rulebook on Technical Requirements for Fire Safety of the Exterior Walls of Buildings (Official Gazette RS 59/16 and 36/17).

Facade walls must be thermally insulated using hard mineral wool of minimum thickness according to the data from the Elaboration on Energy Efficiency (EEE). Design documents must envisage that before starting with wall insulation works, all downpipes, lightning rods, electrical and telephone cables and the like must be removed. The subject works must envisage returning of all dismantled installations upon completion of the works to their original state, that is, the installation of new stormwater sewage pipes, façade drip caps and the like.
During the works on the facade, original appearance and plasticity of the façade must be preserved as much as possible. In the case of buildings under a certain protection regime, in which the fulfilment of the energy efficiency requirement would be contrary to the conditions of protection, the linings most similar to the existing state must be used, applying new technologies and know-how in energy efficiency improvement of the building.

The material used for improvement of the facade energy efficiency must have all the necessary certificates and be described in detail.
·  Mineral wool – thermal conductivity 0,04W/m2K or less
· Surface finish – UV resistant, vapour-permeable
Facade system supplied by one manufacturer shall have a certificate for the entire façade assembly.
-Thermal insulation and waterproofing of the ceiling and/or sloping/flat roof with replacement, if necessary, of roof cover and its substructure, gutters and lightning rod installation, thermal insulation of non-heated basement ceilings and floor above open passages
Description of this item must include all the necessary layers with insulation such as vapour barrier, PVC foils, insulation protection and other possible linings, depending on the case. All layers shall be placed over a previously cleaned structure. Thermal insulation must be laid freely without anchoring to the structure.

Thermal insulation of the roof shall be carried out in the thickness specified in the Elaboration on Energy Efficiency.
Thermal insulation of a flat roof shall be performed either with extruded polystyrene ("XPS") in thickness according to EEE. In case it is technically possible and of good quality, insulation may be placed over the existing layers of a flat roof, upon removal of the final layer of gravel (if any). If the quality of such solution is not acceptable, all layers must be removed up to the existing structure and all necessary layers must be envisaged to achieve high-quality thermal insulation and waterproofing of a flat roof. In the description of works, special attention must be paid to ensure the drying of the existing roof layers.
Waterproofing must be technologically compatible with other roof layers. Waterproofing must have a certificate on material quality, UV resistance and durability of minimum 15 years.
-Repair of all walls in the rooms of the facility
The description of items shall envisage all the necessary works related to repair of the existing walls as well as their smooth coating and painting.
-Reconstruction or partial making of pavements, coves and plinths 
Design documents shall specify reconstruction and/or partial making of pavements. The works shall envisage water discharge as far from the facility as possible or in a controlled manner up to the stormwtaer sewage system. The pavement should be fully made like the existing one in case it is possible. In order to improve the quality of protection against stormwater, the pavements should be aligned with the situation on the site, noting also that the existing shape of the pavement must be observed as much as possible. 

-Adaptation of sanitary blocks
In addition to hydro-technical measures, adaptation of sanitary blocks must include replacement of floor and/or wall ceramic tiles, and installation of new PVC or AL partitions for the toilet booths. When performing adaptation of toilets, the possibility of making toilet for persons with disabilities should be considered, in case they do not exist in the facility or if their number is insufficient.

- Replacement of floor coverings
Replacement of the existing floor coverings with new ones shall be carried out according to their purpose and intended use of the facility and the room in which it is located. 

In floor replacing works, it is of great importance to anticipate all technologically necessary steps and make a good quality assessment of the layers below the existing floor. If assessments were wrong, envisaged floor replacement technology may not be possible to implement.
The floor covering shall have the following characteristics specified: quality, resistance, anti-slip factor, resistance to aggressive environment and important data relative to the type and purpose of the floor.
- Architectural and construction works in machine rooms
In order to improve energy efficiency, works in machine rooms are also carried out. In the course of these works, certain architectural and construction works may also be required and therefore, they must be precisely defined. Works on building openings or walling up can also be included in this group of works, as well as certain interventions on the existing structure of the building or the adding new parts of the supporting structure.
Hydrotechnical installations 

During the works on the facility, it is necessary to envisage the adaptation of sanitary blocks. Design documents must include the replacement of existing sanitary devices (if necessary), installation of new or replacement of existing pipe distribution, reconstruction of existing connections to the water supply and sewerage system and all other works in order to ensure durable and high quality installation.
Design Documents shall also provide the solutions for the supply of all necessary water tap points and points for collection and discharge of all sanitary wastewater. The preparation of hot sanitary water, either centrally or in separate locations must also be provided.
Installation of water supply network shall be designed in accordance with the following guidelines:
- define manner and type of connection to the water source/water supply network/well
- define the number of connections to the water supply network
- explain decisions in case of choosing alternative solutions (tank, hydrophore)
-  define set up and installation of control consumption meters for water supply network
-  define hot water supply method (centrally, individually)
- define the type of sanitary items and water pipe fittings
- define water supply material (PP pipes, PE pipes)

- conditions for setting the route of distribution network and facility in the system
-  required type of hydrant network:

•
indoor
•
outdoor hydrant network/with underground/aboveground hydrants
Installation of the sewerage network shall be designed in accordance with the following guidelines:
-  define the connection to the recipient (sewerage network, septic tank)
- define the type of septic tank (impermeable, overflowing, drainage)
- define the type of sanitary items
- define the needs for special facilities (settling basins, pumps)
- define sewage materials (PVC pipes, PEHD pipes)
If necessary, design documents shall provide an indoor and outdoor hydrant network. The quality, positioning of elements and the route of the hydrant network must be in accordance with Main Fire Protection Design and applicable legislation.
If necessary, design documents shall provide a drainage system that collects excess surface water from the terrain. It is also necessary to design stormwater sewage network (horizontal and vertical), such as draining of water from gutters to secure the facility from moisture penetration.
Improving accessibility of the facility
When preparing Design Documents, special attention must be paid to improving comfort and increasing accessibility of the building. In doing so, refer to the Rulebook on Technical Standards for Planning, Designing and Construction which ensure the unhindered movement and access to persons with disabilities, children and elderly ("Official Gazette of RS", no 22/2015).

Elements of spatial accessibility that need to be particularly addressed include: 

- Access paths

- Overcoming differences in height

- Overcoming floor level difference

- Handrails

- Entrance door (automatic door)

- Adaptation of toilets

- Availability of information necessary for orientation in space

- Parking space in front of the entrance to the building
The aim of interventions is to enable unhindered horizontal and vertical communication of all persons in as much space in the facility as possible. During drafting of Design Documents, improved accessibility can be achieved by designing the necessary ramps, elevators and platforms, new toilets, intercoms, and notice boards…
Elaboration on Energy Efficiency (ЕЕЕ)

When drafting EEE, it is necessary to present the current state of the facility and determine current energy performance class. Afterwards, energy performance class must be verified for the newly designed state upon the interventions on the facility. More variant solutions for improved energy efficiency of the building should be made. For each of the solutions, evaluation of investment and return on investment period through the proposed measures shall be made.
When planning energy efficiency variant solutions, apply as many of the following suggestions, bearing in mind type of facilities and possible application:

· using renewable energy sources for heating energy (pellet, chips),
· using solar panels for the production of hot water,
· using heat pumps whenever possible, with the following characteristics in terms of minimum seasonal space heating energy efficiency (ηs) for air-water, water-water and ground-water heat pumps:

1) medium-temperature heat pump (55° C): ηs ≥110%

2) low temperature heat pump (35° C): ηs ≥125%
· envisage central ventilation system,
· envisage central cooling system,

· insulation of all available parts of the envelope,

· replacement of flat roof layers and placement of thermal insulation,
· removal of floors and installation of thermal insulation
· consider the possibility of improving EE using reflective coatings (installation of blinds or a like), and for public facilities in health and education, the installation of mosquitoes on the windows should also be considered.
· check the possibility of improving EE by installing the solar protection devices.
The requirement that must be met during the preparation of EEE and planning of works on the facility for improving EE of the facility is to achieve energy performance class "C" for the entire facility. If that is not economically justified, the requirement that must be met in that case is that the energy efficiency of the facility must be improved for two classes (e.g. from class F to D). All elements of the building envelope must meet all the criteria regarding the maximum permissible heat conductivity of the building in accordance with the EE Building Rules.
During the preparation of EEE, it is necessary to provide at least three variant solutions of improved energy efficiency of the facility and to make comments and comparison of all three solutions both financially and according to energy consumption, cost savings achieved by reducing the necessary energy for heating and cooling by changing energy products and CO2 emission reduction as consequence of change of energy products. It is necessary to compare works related to improved energy efficiency with savings, as well as the total cost of works with savings and present repayment period of planned investment. As the applicable legislation does not require detailed Elaboration at the specified level, the required scope of Elaboration on Energy Efficiency must be emphasized in the Terms of Reference for the preparation of Design Documents.
Elaboration on potential waste from construction site and Elaboration on Environmental Protection
Elaboration of potential waste from construction site makes an integral part of the Preliminary Design. The Elaboration should contain descriptions of the works and their connection with the categories of materials (standard waste that is disposed on a standard landfill, potentially recyclable materials, materials that can be reused, materials classified as hazardous waste) for the subject facility. In addition to the above, the elaboration must comprise bill of quantities by categories of materials with descriptions and estimated quantities. The elaboration must present the methods of handling standard waste from the site. The elaboration should also indicate suspicion of the existence of hazardous waste and provide guidelines for further verification and analysis.
Elaboration on Environmental Protection is an integral part of Detailed Design and it is in compliance with all applicable legal acts in this area. This elaboration deals with all the materials according to the listed categories and the necessary activities for safe handling of such material. The elaboration must contain a bill of quantities showing exact quantities of materials by categories. In addition to this, it is necessary to show the procedures for handling, storage and disposal of classic waste from the site.
Electricity installations
Design documents should envisage all the necessary interventions on electrical installations. 

The measures that can be applied during the works on the facility include: replacement of the power supply line for the facility, reconstruction of main power distribution (from GRO to other power distribution boxes), power supply of new systems, power supply of thermo-technical systems, interior lighting, exterior lighting of the area around the building and possibly of sport courts (schools), power supply of fixed technical appliances, introduction of secondary power supply sources, reconstruction of lightning rod installation and making of additional grounding, processing and finishing of equipotential bonding installation.
Depending on the case, the planned works on improvement of energy efficiency may not envisage the increase in rate of power input of the facility. In such case, it is necessary to keep the existing connection of the facility to the local distribution network, as well as the existing measuring device for calculation of consumed electricity, or to replace certain parts. In case of an increase in the rate of power input of the facility, it is necessary to provide stable power supply with new installation. During the preparation of Design Documents, the approval of the competent electric power distribution utility must be obtained (obligation of local self-government).

If it is established that main power distribution is of sufficient quality, it does not need to be replaced. It is possible to only improve GRO and other distribution boxes. If main power distribution does not meet the required quality, design documents must envisage a new one. In cases when it is necessary to increase distribution to meet current needs of the user, that must also be provided in the design documents. Special attention must be paid to other installations in the facility during design development. When considering the needs of the users, their planned needs must also be taken in account, to prevent the situation that the newly created network has insufficient capacity in the near future. The design must provide the use of modern materials applicable according to existing standards.
Design documents should also address the need to replace or repair existing lighting installation and perform a lighting calculation in order to check room illumination. It is recommended to use modern LED light sources with average life span of over 30.000 hours, in the corresponding colour of the light and other light-related technical parameters prescribed in applicable regulations and standards, to meet the conditions of the rooms in which they are to be installed.
In accordance with Article 15 and Article 13 of the Rulebook on Minimum Criteria for Energy Efficiency in the Public Procurement for Goods ("Official Gazette of RS", No. 111/15):

Non-directional bulbs intended for internal lighting shall meet minimum EE criteria in case they are of A+ or higher energy efficiency class, or have EEI ≤ 0.17 energy efficiency index, in accordance with the regulations pertaining to the marking of energy efficiency of electric bulbs and lamps.
Directional bulbs intended for internal lighting that are the subject of public procurement shall meet minimum EE criteria in case they are of A+ or higher energy efficiency class, or have EEI ≤ 0.18 energy efficiency index, in accordance with the regulations pertaining to the marking of energy efficiency of electric bulbs and lamps.

Anti-panic lighting must also be envisaged in accordance with Elaboration on Fire Protection. Anti-panic lighting must be provided in general-purpose areas in accordance with regulations, with appropriate operating time in the event of a power failure, and luminaires with its own power supply must be installed.
The design must envisage replacement of the entire existing installation of network sockets. The required number of general purpose sockets for maintenance purposes must be envisaged in all rooms. In addition to the general-purpose ones, the design must also envisage sockets for power supply to individual workplaces and fixed power supplies for potential technical appliances and devices of telecommunication installations. The computer rooms must have the appropriate number of wall-mounted sockets for powering of computers in the form of modular sockets or powertrack systems. Free circuits of the sockets as well as spare circuits in medical rooms and rooms with humidity, in addition to automatic switches, must be protected using residual-current devices.
For school facilities of elementary education, if necessary, connectors with special protection from direct contact can be foreseen.
During rehabilitation and reconstruction of a building, there is often a need for the installations of a power supply for thermo-technical appliances, i.e. ventilation, air conditioning, or boiler rooms. All the necessary elements for the supply of these appliances must be envisaged in the design, and where necessary, the installation of a central monitoring and management system for such installations. It is desirable that new thermo-technical appliances be connected to a separate distribution cabinet.
If necessary, the design should also provide a new grounding, which should be determined by testing and measuring the existing earth electrodes and lightning protection installation. The design must envisage internal overvoltage control of electrical installations and equipment. In addition, the design must also contain the installation for equipotential bonding, replacement of the main equipotential rail and local equipotential bonding related to sanitary facilities and boiler room.
Telecommunication and signaling installations
The implementation of telecommunication and signaling installations is of great importance at the present time. It allows accessibility and availability of information and comfort to the users. Depending on the type of the facility, design documents for this type of installations should envisage the following items:
-
sufficient number of connections for the internal computer network in the entire facility,
-
connectors for projectors and computers,
-
telephone installation
-
intercom installation
-
installation of cable distribution system - KDS
-
installation of automatic fire alarm system
-
installation of burglar alarm system
-
installation of a structural cable system
-
installation of video surveillance 
-
SOS installation
Existing connection to the external telecommunication network must be determined together with location of such connection and its capacity.
The system should be concentrated in a rack box equipped with standard passive equipment for cable termination. The box should be placed in a room with restrictive access.
Active equipment (telephone switchboard, switches, router, etc.), telephones and workstations are not the subject of the design.
The video surveillance system should provide control of the entrance to the building, the external perimeter of the building, corridors, halls and communication within the building itself.
The system should allow monitoring of images from an arbitrary location in the facility or remotely.
Modern colour cameras should be envisaged by the design. The cameras must be so placed to enable face recognition.
Full control of the facility with an automatic fire alarm system must be envisaged under the design.

Automatic fire alarm unit should be of addressable type, with the required number of addresses and the required number of inputs/outputs. The unit must also have a backup power supply. Automatic fire detectors must be provided in all rooms except in sanitary blocks. The type of detector shall be selected according to the fire hazard and the type of fire and the interference effects that may occur in rooms.
HVAC installations
In order to preserve the environment, reduce energy consumption and increase the comfort of users (REACH REQUIRED COMFORT LEVEL DEPENDING ON THE PURPOSE OF THE BUILDINGS/ROOMS), it is recommended to envisage the following:

- fuel replacement for the heating system, with the previous technical and economic analysis (transition from fossil fuels to renewable energy sources, connection to District heating system where available),

- installation of solar panels for central preparation of sanitary hot water (PoSHW) in buildings with significant consumption of PoSHW,

- repair, cleaning, rinsing and painting of the pipe network or its replacement by a new one,

- repair, cleaning, rinsing and painting of existing radiators or replacement of new ones,

- installation of new thermostatic valves (complete radiators on radiators) with thermostatic heads,

- replacement of existing pumps with variable flow water pumps (electronic regulation),

- application of low temperature heating and cooling systems (floor, wall, ceiling),

- repair or replacement of equipment, fittings and pipelines in the boiler room/substation,

- installation of valves for water flow balancing by branches and verticals,

- installation of calorimeters for monitoring energy consumption in facilities,

- ventilation and air conditioning of rooms.

When preparing Design Documents, it is necessary to carry out the calculation of the needs of the heating and cooling systems of the facility and provide operational requirements for the heating and cooling systems.

The design should envisage replacement of boilers with new ones using renewable energy sources. Works on modernization and improvement of the existing supporting equipment in the boiler room/ substation should also be included in the design.
In case it is cost-efficient, the connection to the heating system must also be envisaged. The existing available premises of the facility will be used when planning a room for a new boiler room. In case that these premises do not correspond to the intended purpose, the design must envisage building of new rooms functioning as a boiler room.
Modern and automated equipment according to applicable standards with the greatest possible coefficient of performance must be used. Where possible, it is required and profitable to anticipate automated energy supply, boiler cleaning, filtration and all other necessary measures for the best possible output.
In order to ensure adequate and efficient distribution of hot water through the facility, replacement of existing circulation pumps of the radiator heating system must be envisaged for each individual circulation circuit using new energy efficient pumps with variable water flow. All other supporting equipment necessary for smooth functioning, maintenance and servicing of the installation must also be provided, as well as the necessary electric power supply for all elements of the equipment.
The design should provide a special circulation circuit for the gymnastics hall and accompanying premises with an appropriate separate entrance.
For the control of local temperature in all rooms, installation of new radiator valves with thermostatic heads must be envisaged, both on new radiators and on the existing ones that will not being replaced. The installation of new radiator valves must also be predicted. Full cleaning of the radiators that will not be replaced and rinsing of the entire pipe network must also be predicted before replacement of the valves to ensure more efficient operation.
Balancing valves on the pipe network must be designed according to technical possibilities of the existing pipe network, to perform hydraulic regulation of horizontal and vertical grids and ensure even distribution of flow according to the requirements of the heating units.
For monitoring consumption of heat energy for heating of each of the buildings (or parts of the building) on the site, the installation of calorimeters on the main lines of each circulation circuit for a single building must be envisaged.
Single-duct air conditioner meet minimum EE requirements if they are of A or higher energy efficiency class, with rated energy efficiency ratio of EER rated ≥ 2.6 and rated coefficient of performance of COP rated ≥ 2.3, in accordance with the regulations governing energy efficiency marking of the air conditioning devices.

Double duct air conditioner meet minimum EE requirements if they are A or higher energy efficiency class, with rated energy efficiency ratio of EER rated ≥ 2.6 and rated coefficient of performance COP rated ≥ 3.10, in accordance with the regulations governing energy efficiency marking of the air conditioning devices.

Air conditioning units other than single duct or double duct air conditioner, comply with minimum EE requirements if they are of A or higher energy efficiency class, or have seasonal energy efficiency ratio SEER ≥ 5.1 and a seasonal coefficient of performance SCOP ≥ 3.40, in accordance with the regulations governing energy efficiency marking of the air conditioning devices.
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