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BACKGROUND INFORMATION
1.1. [bookmark: _Toc424210155]Partner country
The Republic of North Macedonia.
1.2. [bookmark: _Toc424210156]Contracting authority
The Faculty of Electrical Engineering and Information Technologies, Ss. Cyril and Methodius University in Skopje.
1.3. [bookmark: _Toc424210157]Country background
North Macedonia is a candidate country for EU membership expecting commencement of membership negotiations. The negotiation process of the Republic of North Macedonia for EU membership will signify completion of the approximation process to the European Union, adoption of its benefits and values as well as complete adaptation of the Macedonian institutions towards functioning to that of the Union institutions. The negotiations will also signify establishing grounds and preparation for a successful functioning of the Republic of North Macedonia as a Union Member State.
In February 2008, the Council of Ministers of the European Union adopted the 2008 Accession Partnership of the Republic of Macedonia. The negotiations as a comprehensive dynamic undertaking, require full preparation of the state authorities and institutions as well as of the structures established for coordination and conducting negotiations prior to the commencement of the negotiations themselves. 
1.4. [bookmark: _Toc424210158]Current situation in the sector
There are weak institutional capacities in the fields of environmental protection and water saving in both the municipalities of Prespes and Resen, belonging to the Region of Western Macedonia, Greece and the Region of Pelagonia, Republic of North Macedonia, respectively. This is verified by the large amount of pumped water in both countries, which is not in accordance with the household water consumption bills, resulting in a heavy pressure on groundwater resources. In particular, the water distribution networks in both study areas face severe water loss problems mainly due to structural deterioration of the pipe network, as well as because of possible illegal connections to the pipe networks. It is estimated that each year almost 50% of total water supplied is lost from the water distribution networks of both countries. The large amounts of the pumped water result in the increase of energy consumption rate to treat source water and distribute potable water, as well as in the increase of greenhouse gas emissions which are closely related to energy production. Water leakages from the distribution networks occur when the residual resistance of the pipes cannot bear the impact of water pressure causing cracks and breaks to the pipes. 
In order to mitigate the existing problem two solutions are proposed: reducing water pressure and improving pipe resistance by replacing the pipes worn by time and use. Water pressure management consists an effective strategy to reduce water leakage in distribution networks due to undetectable pipe damages while it reduces the risk of new breaks and extends pipe lifetime. Water leakage is positively related to water pressure, and reduction in water pressure can be translated into reduction in water leakage. In the proposed project, an innovative technical methodology will be developed and implemented based on the general idea of a SCADA (Supervisory Control and Data Acquisition) system, using real-time flow and pressure monitoring sensors for water pressure management, therefore promoting a cost-effective approach for achieving a significant reduction in water leakage. It is worth mentioning that the proposed SCADA system will be under full operation in both countries even after the completion of the project. The second solution focuses on replacing the pipes, in case of a large amount of water leakage. In some cases, it won't be neither easy to detect pipe breaks, nor possible to repair deteriorated pipes. Therefore, their replacement seems to be the most sustainable and long-term solution especially in case of networks that have undergone a long operational period.
The successful implementation of the project is expected to have significant benefits on public health, on the environment, as well as on the economic sector of the study areas. Such benefits are connected to drinking water consumers, public water utility providers and local communities. In particular, the reduction in water leakage is accompanied by economic savings for the public water utility companies and, therefore, financial benefits for the local communities. Also, the smaller required amount of pumped water is going to result in energy saving through the most efficient operation of the pumps, leading to environmental benefits resulting mainly from greenhouse gas emission reduction and stabilization of the groundwater level. Also, the preparation of the necessary hydraulic studies for a possible replacement of part of the water distribution network, will be highly beneficial to the water consumers health, especially when the material of the pipes is asbestos. Moreover, the environmental awareness of the residents of the study areas in terms of water saving is expected to be raised as a result of the dissemination plan of the project outcomes.
1.5. [bookmark: _Toc424210159]Related programmes and other donor activities
N/A
2. [bookmark: _Toc424210160]OBJECTIVE, PURPOSE & EXPECTED RESULTS
2.1. [bookmark: _Toc424210161]Overall objective
The overall objective of the project of which this contract will be a part is as follows:
· [bookmark: _GoBack]is to locate and drastically reduce the water losses associated with inefficiencies in the water distribution systems in both countries through the development of a real-time monitoring SCADA system that combines wireless sensor networks and geographical information systems. Other objectives are related to a more efficient use of water resources, limitation of network damages, reduction of water contamination risk, development of a methodology for managing water distribution systems, as well as achieving improvements in customer relationships and economic gains. The saving in water and energy is an indicator of the achievement of the above objectives. Another objective is to raise the awareness of local societies and authorities on water saving issues. The participation of local population in the organized seminars or conferences and the number of visits on the respective web portal would also be an indicator of the achievement of this objective.
· is to reduce the water leakages through the development of a real-time monitoring system for managing pressure in water distribution networks, which is vital for their efficient operation. In particular, significant water amounts will be saved through the identification of "hotspots" in terms of regionalization of pipe failures and calculation of water leakages. These susceptible areas to structural failure are proposed to be replaced. The objectives of the project also aim at promoting environmental protection through water and energy savings, as well as reduction of pumped water in an area belonging to the Transboundary Prespa Park and protected by a variety of national, European and International conventions and laws.

The most important expected outputs of the project are:
(1) Mapping the water distribution networks in both Municipalities;
(2) Hydraulic modeling of the networks;
(3) Installation of water pressure and flow sensors at the inlet, outlet, and selected critical locations of five and four villages in Greece and North Macedonia respectively;
(4) Development of pressure management strategies based on varying the inlet pressure at each network;
(5) Investigation of the relationship between inlet pressure and leakages using different statistical models;
(6) Blueprints and hydraulic studies for reconstruction of the most water consuming parts of the networks (based on outputs 4 and 5). The combination of outputs 4, 5 and 6 is expected to reduce the leakages in the networks under 20%;
(7) Calculation of energy consumption savings in terms of reducing pump working hours;
(8) Calculation of greenhouse gas emissions savings based on the Water Footprint indicator;
(9) Reconstruction works of the most water consuming parts of the networks (defined in output 6), for the purpose of making the networks safe and energy efficient.
2.2. [bookmark: _Toc424210162]Purpose
The purpose of this contract is the conducting of a hydraulic study on the Resen water distribution network based on previous data obtained in the project, and the use of this study for the identification of the network segments which are most water consuming and therefore suitable for replacement and reconstruction. 
2.3. [bookmark: _Toc424210163]Results to be achieved by the contractor
The expected result of this contract is the identification of the parts of the water distribution network in Resen where the biggest water leakages and losses occur, in order to be able to replace or reconstruct them to save significant amounts of water and energy in the distribution network in Resen. 
3. [bookmark: _Toc424210164]ASSUMPTIONS & RISKS
3.1. [bookmark: _Toc424210165]Assumptions underlying the project
The following assumptions can be made in order to reduce the risks related to delay or non-realization of the activities, subject to this Terms of Reference:
· Clear understanding of the contract purpose and tasks on behalf of the Contractor;
· Full cooperation between the Contracting Authority and the Contractor in view to fulfil the tasks on time, in quality required and within the budget limitation.
The project builds upon the local knowledge of two of the partners regarding the state and situation of the water distribution networks in the Municipalities of Prespes in Greece and of Resen in North Macedonia. Results from previous actions of partners regarding the models of said networks might be used. 
Furthermore, this project was designed by partners that have previous successful history of collaboration in various projects, namely the Aristotelis University in Thessaloniki, Greece, and the Ss. Cyril and Methodius University in Skopje, North Macedonia. Consequently, the project deliverables are planned to be reached by a strong collaborative efforts of all partners. The work required by this contract is based on the results obtained from the measurements in the water distribution network in Resen.
3.2. [bookmark: _Toc424210166]Risks
Since the measurements from the sensors installed in the water distribution network in Resen are prerequisite for the work demanded by this contract, the risks only encompass belated handing in of the required reports. 
4. [bookmark: _Toc424210167]SCOPE OF THE WORK
4.1. [bookmark: _Toc424210168]General
4.1.1. Description of the assignment
The scope of the contract can be described by the foreseen activities of the contractors:
· The contractor(s) (Key Experts) will receive the data obtained by sensor measurements in the water distribution network on the side of North Macedonia (in Resen).
· The contractor(s) will use the data to develop a hydraulic study of the network in order to identify the locations of water leakages and losses, and to pinpoint the parts of the network requiring rehabilitation.
· The contractor(s) will participate in the discussion and definition of the methods for the rehabilitation of the network. 
· The work done by the contractor(s) should significantly reduce the water losses in the water distribution network in Resen and will contribute towards water and energy saving in general.
4.1.2. Geographical area to be covered
The Municipality of Resen, directly through its water distribution network, and the Municipality of Prespes in Greece and the entire Transboundary Prespa Park through the environmental impact of the results.
4.1.3. Target groups
Public water consumers in the Municipaluty of Resen, the Transboundary Prespa Park.
4.2. [bookmark: _Toc424210169][bookmark: _Ref20657225]Specific work
	Task 1 (defined as deliverable D6.4.1 in the project) 
a) To develop a hydraulic model of the water distribution network in Resen;
b) To use the developed model to identify the network sections which are most susceptible to water loss and leakages;
c) To participate in the definition and proposal of specific rehabilitation methods regarding said problematic network sections.
d) To regularly document the work through adequate reports.
4.3. [bookmark: _Toc424210170][bookmark: _Ref530906824]Project management
4.3.1. Responsible body
The Contracting Authority is responsible for conducting the current tender procedure, signing the service contract and carrying out the overall management and control on the contract implementation. The Contractor is fully responsible for the quality and timely delivery of the contract results. In this respect, the Contractor shall ensure that the reports are delivered on time and the executed activities are in line with the current Terms of Reference and the regulatory framework requirements.
4.3.2. Management structure
The effective management of the project will be ensured by the Contracting Authority. The project manager, Prof. Mile Stankovski will be in charge for the overall coordination.
4.3.3. Facilities to be provided by the contracting authority and/or other parties
The Candidate should ensure the equipment and the provision of working space needed to fulfil the services assigned to it. No facilities or equipment will be provided by the Contracting Authority.
5. [bookmark: _Toc424210171]LOGISTICS AND TIMING
5.1. [bookmark: _Toc424210172]Location
The project will be implemented at the territory of Skopje, North Macedonia.
5.2. [bookmark: _Toc424210173]Start date & period of implementation of tasks
The intended start date is 15.01.2020 and the period of implementation of the contract will be 6 months from this date. Please see Articles 19.1 and 19.2 of the Special Conditions for the actual start date and period of implementation.
6. [bookmark: _Toc424210174]REQUIREMENTS
6.1. [bookmark: _Toc424210175]Staff
Note that civil servants and other staff of the public administration of the partner country, or of international/regional organisations based in the country, shall only be approved to work as experts if well justified. The justification should be submitted with the tender and shall include information on the added value the expert will bring as well as proof that the expert is seconded or on personal leave. 
6.1.1. Key experts
In this particular situation, due to the unique and complex nature of the problem which requires solving (hydraulic modeling and identification based on previously collected real world data), a key experts is required. The key expert must submit CVs and signed Statements of Exclusivity and Availability. 
All experts who have a crucial role in implementing the contract are referred to as key experts. The profiles of the key experts for this contract are as follows:
External expert for hydraulic study of the water distribution network in Resen 
Key expert – Hydraulic modeling expert
Qualifications and skills
· minimum Master level (corresponds to a Master’s level or five years of higher education) in Civil engineering, hydrotechnics
· Fluent in Macedonian and English language

General professional experience
· Minimum 5 years of professional experience in the field of hydraulic modeling.

Specific professional experience
· In order to be able to realize the required task, the candidate has to have a demonstrated expertise in all of the following areas: water supply, hydraulic modeling of water supply system and modeling of water hammer in pipeline. The candidate has to have an experience as a designer in minimum 3 projects.The candidate has to have published at least 10 publications in the field of water supply, hydraulic, water supply modeling and modeling of water hammer in pipeline.
All experts must be independent and free from conflicts of interest in the responsibilities they take on.
6.1.2. Other experts, support staff & backstopping
No other experts are foreseen.
6.2. [bookmark: _Toc424210176]Office accommodation
Office accommodation for expert working on the contract is to be provided by the Contractor.
6.3. [bookmark: _Toc424210177]Facilities to be provided by the contractor
The contractor shall ensure that experts are adequately supported and equipped. In particular it must ensure that there is sufficient administrative, secretarial and interpreting provision to enable experts to concentrate on their primary responsibilities. It must also transfer funds as necessary to support their work under the contract and to ensure that its employees are paid regularly and in a timely fashion.
6.4. [bookmark: _Toc424210178]Equipment
No equipment is to be purchased on behalf of the contracting authority / partner country as part of this service contract or transferred to the contracting authority / partner country at the end of this contract. Any equipment related to this contract which is to be acquired by the partner country must be purchased by means of a separate supply tender procedure.
7. [bookmark: _Toc424210179]REPORTS
7.1. [bookmark: _Toc424210180][bookmark: _Ref20656720][bookmark: _Ref20555417]Reporting requirements
The Contractor will submit the following reports in English in one original and one copy:
· Inception Report of maximum 12 pages to be produced after one month from the start of implementation. In the report the contractor shall describe e.g. initial findings, progress in collecting data, any difficulties encountered or expected in addition to the work programme and staff travel. The contractor should proceed with his/her work unless the contracting authority sends comments on the inception report. 
· Interim Report of maximum 15 pages to be produced after half of the time needed for delivering the dedicated task from the start of implementation. In the report the Contractor shall describe e.g. advanced findings, interim results, progress in the work, and any difficulties encountered or expected in addition to the work programme. The Contractor should proceed with his/her work unless the Contracting Authority sends comments on the inception report. 
· Draft final report of maximum 30 pages (main text, excluding annexes). This report shall be submitted no later than one month before the end of the period of implementation of tasks.
· Final report with the same specifications as the draft final report, incorporating any comments received from the parties on the draft report. The deadline for sending the final report is 15 days after receipt of comments on the draft final report. The report shall contain a sufficiently detailed description of the different options to support an informed decision on the hydraulic model and the problematic sections of the network which require rehabilitation. The detailed analyses underpinning the recommendations will be presented in annexes to the main report. The final report must be provided along with the corresponding invoice.
7.2. [bookmark: _Toc424210181]Submission and approval of reports
The report referred to above must be submitted to the project manager identified in the contract. The project manager is responsible for approving the reports.
8. [bookmark: _Toc424210182]MONITORING AND EVALUATION
8.1. [bookmark: _Toc424210183]Definition of indicators
The successful implementation of the contract will be assessed on the base of the following indicators of achievement:
· Inception, Interim, and Final reports submitted by the Contractor and approved by the Contracting Authority according the timetable given below:
	Task No. / Deliverable No.
	Start/Finish date
	Report/date
	Max budget in Euro

	Task 1 / D6.4.1
	January 2020 / July 2020
	Inception
February 2020
	1,500.00

	
	
	Interim
April 2020
	2,000.00

	
	
	Draft Final
June 2020
	/ 

	
	
	Final
July 2020
	2,500.00

	
	
	Total budget
	6,000.00



8.2. [bookmark: _Toc424210184]Special requirements
The communication between the Contractor and the Contracting Authority must be in writing. 
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