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APPROVED:
Technical Director
of JSC "Kryvyi Rih Heat and Power Plant"

		______________________
"	" 			 2026



TERMS OF REFERENCE
for supply, installation and commissioning of
"Modular water treatment plant for feeding hot water boilers and heating networks with a capacity of 15 m3/h"
at the address: Stepan Vasylchenko Street, Kryvyi Rih, Dnipropetrovska oblast"
(code DK 021:2015.42910000-8 Apparatus for distillation, filtering or rectification)

	No. of items
	List of basic data and requirements
	Contents of the main initial data and requirements

	1
	Name and location of the facility
	District boiler house No. 4 at the address: Stepan Vasylchenko (Serhina) Street, Kryvyi Rih, Dnipropetrovska oblast, Pokrovskyi district, District boiler house No. 4 of Kryvyi Rih Heat and Power Plant Joint Stock Company 

	2
	The purpose of the procurement
	Due to the undermining of the Kakhovka HPP dam by the Russian Federation on 06.06.2023, the city's water supply is currently being provided in the main part of the city under a temporary scheme from the Pivdennyi and Makartivske reservoirs. As a result of the change in the water supply source, the quality of the incoming water has significantly deteriorated, exceeding regulatory standards by many indicators. Currently, the design capacity of the boiler house chemical water treatment equipment is unable to ensure the proper quality and quantity of feedwater for hot water boilers and heating networks. The change in the composition of the incoming water also resulted in a several-fold increase in the operating costs of water treatment equipment and a significant increase in the discharge of saline regeneration wastewater into the environment. The high salt content of the feedwater causes an increased corrosion rate of thermal power equipment and pipelines, which in turn leads to their destruction.
In view of the above, it is planned to reconstruct the chemical water treatment system to ensure the regular quantity of feedwater of the proper quality while minimising operating costs, as well as to minimise corrosion of heating networks and heat and power equipment due to the high content of corrosive substances in feedwater after changing the source of water supply to the city under a temporary scheme from the Pivdennyi and Makartivske reservoirs and, as a result, changing the composition of the incoming water.

	3
	General description of the procurement subject
	The subject of procurement is:
1. Supply of a complete modular water treatment plant consisting of technological equipment, instrumentation and control system, the complete set of which meets the requirements of clauses 14÷19 of this Technical Assignment, on DDP terms, territory of the district boiler house No. 4 at , Stepan Vasylchenko Street, Kryvyi Rih, Dnipro region.
2. Installation of a complete modular water treatment plant within the installation areas provided by the Customer, using own machines and mechanisms and installation materials.
3. Performing commissioning of the installed complete modular water treatment plant using own consumables in accordance with the Programme agreed by the Customer with achievement of qualitative and quantitative parameters of treated water specified in clause 11 of this Technical Assignment.
4. Provide a complete set of executive and operational documentation for the installed equipment, as well as a report on commissioning and operation and mode cards.
5. Training of the Customer's operating personnel and technical consultations during the test operation of the equipment for at least 1 month, adjustment of the equipment operating instructions and the operating schedule based on the results of the test operation.
6. Provision of after-sales service for a period of 12 months.

	4
	Classifier code DK 021:2015
	DK 021:2015.42910000-8 Apparatus for distillation, filtering or rectification

	5
	Type of construction
	Reconstruction

	6
	Qualitative and quantitative indicators of incoming water 
	The source of water supply is the city water utility.

	
	
	Name of the indicator
	Value

	
	
	Incoming water temperature
	5-10 °С

	
	
	Incoming water pressure
	1,2-3,0 bar

	
	
	Inlet water flow rate
	30-50 t/h

	
	
	pH
	7,3-7,8

	
	
	Colouration, deg.
	Not more than 15

	
	
	Turbidity, mg/dm3
	Not more than 1.5

	
	
	Calcium hardness, mg-eq/dm3
	No more than 4.9

	
	
	Total hardness, mg-eq/dm3
	Not more than 11.2

	
	
	Total alkalinity, mg-eq/dm3
	Not more than 3.5

	
	
	Total iron, mg/dm3
	Not more than 1.0

	
	
	Manganese, mg/dm3
	Not more than 0.05

	
	
	Sulphates, mg/dm3
	Not more than 450

	
	
	Chlorides, mg/dm3
	Not more than 500

	
	
	Nitrates, mg/dm3
	No more than 10

	
	
	Permanganate oxidisability, mg/dm3
	Not more than 6

	
	
	Salt content, mg/dm3
	No more than 1860

	
	
	Silicates in terms of SiO(2),mg/dm3
	No more than 5

	
	
	Colloidal index SDI15
	No more than 5

	
	
	Free carbon dioxide content
	8.8 mg/dm3

	
	
	Carbonate index
	13.9 (mg-eq/l)2

	
	
	Dissolved oxygen content
	4 650 µg/dm3

	7
	General contracting organisation
	Determined after the electronic open local tender and the winner is determined.

	8
	Deadline for completion of work (provision of services)
	The supply, installation and commissioning of the modular water treatment plant for feeding hot water boilers and heating networks with a capacity of 15 m3/h shall be completed no later than 30.09.2026, as evidenced by the letter of guarantee provided by the Tenderer as part of the tender proposal.

	9
	Initial data to be provided by the Employer
	Technical specifications and other initial data required for engineering and installation of the equipment, upon request of the Contractor

	10
	Terms of performance of works (provision of services)
	The usual ones.

	11
	Requirements for qualitative and quantitative indicators of treated water
	Name of the indicator
	Requirements for the value

	
	
	Capacity for treated water
	up to 15 m3/h
nominal - 8.0 m3/h maximum - 15.0 m3/h

	
	
	Pressure of treated water
	up to 3.5 bar

	
	
	Prepared water composition:
	According to the current Rules for the technical operation of thermal installations and networks GKD 34.20.507-2003 p.8.8.4

	
	
	pH
	8,3-9,5

	
	
	Free carbon dioxide content
	is absent

	
	
	Carbonate index
	no more than 1 (mg-eq/l)2

	
	
	Dissolved oxygen content
	no more than 50 µg/l

	
	
	Amount of suspended solids 
	no more than 5 mg/l

	
	
	Mineralisation
	no more than 300 mg/l

	
	
	Chloride content
	no more than 50 mg/l

	
	
	Sulphate content
	no more than 100 mg/l

	12
	Location of the complete modular plant
	The modular complete plant shall be located within the registered land plot of the Customer on the territory of the district boiler house No. 4. The Tenderer shall preliminarily agree with the Employer on the site layout and provide recommendations on its arrangement for the equipment installation.
The Customer prepares the site for the equipment installation and connects the modular complete plant to the utility networks of the enterprise (inlet water supply, treated water discharge, waste water discharge, power supply, Internet, grounding).

	13
	Scope of work (services) performed
	·  Engineering, manufacturing and supply of equipment;
·  Installation of the equipment and its connection to the customer's engineering networks within the installation area (inlet water supply, treated water discharge, sewage discharge, connection to the input electrical cabinet, connection to the grounding circuit, connection to the Internet);
·  Hydraulic tests;
·  Commissioning and adjustment works;
·  Commissioning and staff training;
·  Transfer of operational documentation;
·  Warranty service and service programme.
· Provision of after-sales service for a period of 12 months.
To perform installation and commissioning works, the Customer shall provide energy supply at the request of the Bidder.
The Employer shall provide the Bidder with household and storage facilities for storing materials and tools during the performance of works at construction sites.
The Bidder shall provide all consumables, tools, equipment and facilities required for installation and commissioning works at its own expense.


	14
	Requirements for the equipment package
	The modular complete water treatment plant must include the following main components and accessories:


	
	
	Name
	Quantity, pcs.

	
	
	1. Modular water treatment plant as part of:
	1

	
	
	1.1. Disc filter for removal of coarse impurities with manual flushing
Technical requirements:
Capacity - 15-20 m3/h
Working pressure -  3-6 bar
Degree of filtration - 100-130 microns
Operating mode - continuous, with short-term shutdowns for manual flushing
	2
	

	
	
	1.2. Backfill deironing filter with catalytic loading and automatic flushing
Technical requirements:
Productivity - 4.3±0.2 m3/h
Working pressure -  3-5 bar
Filter diameter - not less than 0.6 m
Degree of filtration - 5-10 microns
Operating mode - automatic continuous
Filter material - composite plastic
Filter material - not less than 220 litres
Residual iron in the filtrate - no more than 0.3 mg/l
Characteristics of the catalytic filter load:
Bulk density - 1420 kg/m3
Effective particle size - 0.35 mm
Uniformity coefficient - 1.6
Filter bed height - 70-90 cm
Linear speed in the filtration mode - 15-30 m/h
Linear speed in the washing mode - 34-44 m/h
Discharge - no more than 8 m3/flush
Electric power - 0.1 kW
	6
	

	
	
	1.3. Compressor for water-air filter flushing
Technical requirements:
Capacity - 100 l/min.
Working pressure - up to 6 bar
Electric power - 1.5 kW
	1
	

	
	
	1.4. Automatic hypochlorite dosing station for regeneration of iron removal filters
Technical requirements:
Capacity - 6 l/h
Working pressure - up to 8 bar
Complete with reagent tank with level sensors 
Working solution tank capacity - at least 120 litres
Materials - resistant to the reagent used (hypochlorite)
Electric power - 0.03 kW
	1
	

	
	
	1.5. Automatic dosing station for reducing agent
Technical requirements:
Capacity - 6 l/h
Working pressure - up to 8 bar
Complete with reagent tank with level sensors, ORP controller with redundant Redox electrode
Working solution tank capacity - at least 120 litres
Materials - resistant to the reagent used 
Electrical power - 0.03 kW
	1
	

	
	
	1.6. Automatic dosing station for antiscalant
Technical requirements:
Capacity - 6 l/h
Working pressure - up to 8 bar
Complete with reagent tank with level sensors 
Working solution tank capacity - not less than 120 litres
Materials - resistant to the reagent used (antiscalant)
Electrical power - 0.03 kW
	1
	

	
	
	1.7. High pressure pump 
Technical requirements:
Working capacity - 22-23 m3/h
Working pressure - 12- 17.7 bar
Electric power - no more than 18.5 kW
Material of the pump working part - stainless steel
Complete with frequency converter
According to the Requirements for pumping equipment (clause 15 of this Technical task)
	2
	

	
	
	1.8. Cartridge filter 
Technical requirements:
Capacity - 25-30 m3/h
Material - stainless steel
Cartridges - 5 microns, size 2540, polypropylene, in the amount of at least 11 pcs
	
1
	

	
	
	1.9. Membrane module 
Technical requirements:
Inlet water requirements - no more than 20 m3/h
The membrane module shall consist of two desalination units.
Feed water capacity of the module at a temperature of 5-10 ºС - not less than 15 m3/h
Number of membranes - to be determined by calculation (to be attached to the Tenderer's tender offer)
Type of membranes - rolled, polyamide, resistant to contamination, energy efficient.
Working pressure at 5 ºС - no more than 15 bar
Back pressure of desalinated water - 1.5 bar
Discharge - no more than 5 m3/h
Materials - pressure line (over 6 bar) and pipework up to 6 bar - PVC
Complete with pipework, shut-off and control valves, instrumentation and control equipment.
.
	1

	

	
	
	1.10. pH adjustment station
Technical requirements:
Capacity - 6 l/hour, 
Working pressure - up to 6 bar
Working solution tank capacity - at least 120 litres
Materials - resistant to the reagent used (alkaline solution)
Complete with reagent tank with level sensors, pH controller with backup pH electrode
Electrical power - 0.03 kW
	1
	

	
	
	1.11. Automatic dosing station for chemical deaeration reagent
Technical requirements:
Capacity - 6 l/h
Working pressure - up to 8 bar
Complete with reagent tank with level sensors Working solution tank capacity - at least 120 litres
Materials - resistant to the reagent used 
Electric power - 0.03 kW
	1
	

	
	
	1.12.  Station for chemical washing of membranes
Technical requirements:
Capacity - 21 m3/h
Working pressure - up to 2.7 bar
Complete with a reagent tank with a level sensor, a CRN pump (3 kW), a cartridge filter, an electric titanium heater (6 kW), devices for monitoring pH, temperature and pressure of the washing solution.
Tank capacity - at least 500 litres
Materials - resistant to reagents used in the pH range of 1.5-13.5 at temperatures up to 40 °C. 
Electric power - no more than 9 kW
	1
	

	
	
	1.13.  Control cabinet based on Siemens controller with HMI touch screen panel, software and uninterruptible power supply:
Technical requirements:
According to the Requirements for the automation and instrumentation system (clause 17 of this Technical task)
Electrical power - up to 1 kW
	1
	

	
	
	1.14. A set of installation materials (metal structures, PVC pipes, cable trays, cables, etc.)
Technical requirements:
According to the Requirements to the design and materials (clause 16 of this Technical task)
	1
	

	
	
	1.15. Instrumentation and control system set
Technical requirements:
According to the Requirements to the automation and instrumentation system (clause 17 of this Technical Specification)
	1
	

	
	
	1.16. Insulated mounting module with engineering systems (lighting, heating, ventilation, emergency alarm, grounding circuit)
Technical requirements:
According to the Requirements to the design and materials (clause 16 of this Technical task)
Electrical power - up to 5 kW
	1
	

	
	
	1.17. Backup dosing pump
Technical requirements:
Capacity - 6 l/h
Working pressure - up to 8 bar
Electric power - 0.03 kW
	1
	

	
	
	2. Set of reagents and consumables for commissioning
Technical requirements:
Shall include reagents (antiscalant, cleaning solutions - acid and alkaline, cartridges, pH adjustment reagent, biocide) for the operation of the system for 180 days.
Must be specified by the Tenderer in the Tender Proposal
	1
	

	
	
	3. A set of installation materials for connecting the equipment listed above to the customer's engineering networks within the installation area
	1

	
	
	In places where the technical specifications contain references to a specific trade mark or firm, patent, design or type of the procurement item, its source of origin or manufacturer, the expression "or equivalent" shall be considered.
	

	15
	Requirements for pumping equipment
	 Equipment pumps - Grundfos CRN series or equivalent.
Year of manufacture - not earlier than 2025, new, complete with new parts only.
Pumped medium - water, including chemically active water.
Electric motor of the pump is a three-phase asynchronous electric motor in accordance with EN 60034-30:2009, IEC 60034-30:2014.
Energy efficiency class - IE3 or better, in accordance with the energy efficiency levels according to IEC 60034-30.
The manufacturer's warranty period is at least 24 months.

	16
	Requirements for construction and materials
	All equipment shall be installed and assembled in a mobile module with appropriate engineering measures:
The walls, floor and ceiling of the module shall be covered with heat-insulating materials that will ensure the use of the module in the climatic conditions of Ukraine and allow the module to operate at temperatures down to -30°C. The module shall include heating devices of appropriate capacity. Energy saving measures must be implemented.
The walls, ceiling and floor of the module shall be covered with materials resistant to moisture and corrosion, and a dehumidifier shall be installed in the module to prevent condensation.
The module shall be equipped with a ventilation system, the frequency of which shall comply with the requirements of applicable regulations.
The module shall be illuminated with energy-efficient LED lamps, and the level of illumination of the working area shall comply with the requirements of applicable regulations.
The doors of the module shall be metal, equipped with locks. Windows (if any) shall be equipped with anti-vandal bars.
The module shall be equipped with a sound and light alarm system in case of emergency situations (flooding, smoke, emergency temperature drop, operation of technological or hardware interlocks).
Equipment, devices, pipelines, and cable networks shall be mounted on welded metal frames with a two-layer powder coating (primer and paint), which shall be securely fastened to the floor and walls of the module.
All pipelines with a pressure of more than 6 bar shall be made of PVC, and up to 6 bar - of PVC (pressure 10-16 bar) from a European manufacturer.
All electrical equipment of the module must be manufactured and installed in accordance with the requirements of the applicable regulations. The components of the system that are powered by 220V/380V must be connected to the ground loop. The module must be equipped with a ground loop. The cables should be laid in the DKC system trays.
All parts of the installation (equipment) and materials in contact with water must be chemically inert and corrosion-resistant.
Materials in contact with chemicals must be resistant to these chemicals.
All components used for the manufacture of a complete water treatment plant must be of high quality, new and from well-known manufacturers.
Provide service areas that allow for the replacement of membrane elements in the winter in a closed module.

	17
	Requirements for the automation and instrumentation system
	The plant should be controlled from a control cabinet based on a programmable controller of the S7-1200 type (or equivalent) and should ensure autonomous operation of the equipment without the constant presence of maintenance personnel, as well as the possibility of remote monitoring and control of the equipment via the Internet. Provide a data storage system (archiving of trends/events).
The control system should perform the following basic functions in an automatic mode (without the constant presence and control of the operator)
· control the process equipment and engineering systems installed in the modules;
· ensure blocking of equipment operation in case of critical situations for equipment operation;
· provide remote visualisation and the ability to control equipment by an operator from a customer's computer via an Ethernet network.
The control cabinets in the modules should have a colour touchscreen displaying the operating screens: the main screen with a common mnemonic scheme, separate configuration screens and an alarm archive. Touch buttons on the screen should be used to navigate between screens, enter settings, and control the plant.
The desalination plant must include all the control and measuring instruments and automation equipment necessary for safe and correct operation of the equipment, as well as for monitoring process parameters. Critical parameters that must be monitored and displayed on the controller screens
· pressure before and after filters, pressure before and after membranes;
· statuses of interlocking devices;
· temperature of the inlet water and washing solution;
· pH of the washing solution;
· level of reagents in the tanks of dosing stations and chemical rinsing tank;
· flow rates of inlet water, treated water, concentrate, reagents; 
· electrical conductivity of input and treated water;
· control of ORP of water supplied to the membrane modules;
· temperature in the module;
· signals of emergency or abnormal situations - flooding or smoke in the modules, emergency temperature drop in the module, other blockages according to critical process parameters;
· status of actuators (pumps, dosing devices, automatic shut-off valves, etc.).
All pressure transmitters listed above should be duplicated by manometers installed on site. Additional emergency pressure switches should be installed at critical points where a decrease or increase in pressure may cause damage to the equipment.
Means of monitoring and blocking the operation of the equipment in the event of critical parameters of the equipment operation should be provided.
All the devices mentioned above should be connected to the control cabinet using standard signals - universal current (4-20 mA), pulse or discrete.

	18
	Requirements for technical documentation
	Upon completion of the work, the Tenderer shall submit to the Employer the following technical documentation, including:
1.    Schematic flow diagram of the plant;
2.    Mode maps of equipment operation, accidents and settings;
3.    Technical description of the water treatment plant operation in general  
       in general;
4.    Layout plan of water treatment equipment in the module;
5.    Specification, list and characteristics of equipment and  
       AND INSTRUMENTATION;
6.    Tables of settings on the instrumentation and control equipment, tables of alarms
      signals, tables of algorithms for the automated  
      of the automated equipment system; 
7.    Schematic diagram and cable log;
8.    Passport of the complete modular water treatment plant;
9.    Passports (warranty cards) for filters, pumps,  
       dosing stations, compressors, membrane units  
       etc., certificates for equipment, materials and reagents;
10. Operating instructions for the main technological  
      operating manuals for the main technological units of water treatment (filters, membrane units,  
      modules, dosing units, pumping units, automation systems, and instrumentation
      automation and instrumentation);      
11.   Map of chemical laboratory control; 
12.  Log of equipment operation control by the operator  
       water treatment equipment; 
13.    Reagent consumption rates;
14.    Norms for replacement of filter media and replacement of membranes;
  15. Software of water treatment controllers in full.
 By agreement with the Customer, the list of documents to be transferred may be changed or supplemented.
The documentation shall be provided in hard copy (2 copies) and electronic media. The language of the documentation is Ukrainian.

	19
	Other requirements for equipment, documentation and services
	Delivery, installation and connection of modules within the installation area, as well as commissioning and training of personnel shall be carried out at the expense of the Participant. The scope of commissioning includes adjustment of the automatic control system of the equipment.
The warranty period for all installed equipment shall be at least 12 months.
The works shall be performed in accordance with the applicable building codes and regulations, on time and in full. The quality of the services provided shall comply with the requirements of the laws and regulations in force in Ukraine.

	20
	Requirements for the availability of equipment and material and technical facilities
	In the tender proposal, the Tenderer shall confirm with a certificate the availability of equipment and material and technical base necessary for the manufacture of the modular plant, the cover sheet of the technical specifications for the plant, the supervision log, the passport (sample), the operating instructions (sample), the manufacturer's certificates - ISO 9001:2015, ISO 45001:2018. All of the above documents must be valid as of the date of tender proposal opening. The manufacturer's and the participant's certificates with the list of documents and the dates of validity of the documents shall be provided. 
In addition, the Tenderer must confirm the provision of the following documents (but not limited to, if necessary) upon the facility's readiness, ISO 14001:2015, the conclusion of the sanitary and epidemiological examination issued by the relevant departments of the Ministry of Health of Ukraine. For consumables, namely chemical reagents used for equipment operation, provide a Declaration of Conformity to ISO/IEC 17050-1 and or Conclusion of the State Sanitary and Epidemiological Expertise and MSDS.

	21
	Requirements for documented experience in the performance of similar contract(s) to the subject of procurement
	In the tender proposal, the Tenderer shall provide an information certificate on the letterhead (if any) on the performance of similar* completed contracts signed by the Tenderer's authorised representative and stamped. The certificate shall indicate the counterparty, number and date of the agreement.
*A completed contract for the supply of modular water desalination systems with automatic control for similar industries or enterprises with a capacity of at least 15 m3/h, concluded and executed during 2022-2025, is considered similar.
The documentary evidence of compliance with this qualification criterion is
- a copy(s) of the contract(s) specified in the reference (information or letter) in full (with all annexes to the contract and concluded additional agreements). When submitting a similar agreement, the Participant may remove (hide with the help of a marker, corrector, sticker or other similar method) information on the terms of payment, including special conditions (discounts, deferred payments, etc.), price information;
- positive feedback(s) from the customer(s) with whom the contract(s) was concluded (completed at the time of submission of the tender proposal), which is provided in the certificate (information or letter), which should be drawn up on the letterhead of the customer(s) (if any) (the document should be issued not earlier than the date of publication of the tender in the Prozoro system).

	22
	Requirements for the availability of employees with appropriate qualifications, knowledge and experience (if necessary)
	In the tender proposal, the Tenderer shall provide a certificate (in any form) on the availability of the Tenderer's employees with the appropriate qualifications, who have the necessary knowledge and experience to perform the contract, with copies of the relevant certified supporting documents by order of each employee specified in the certificate.

	23
	Requirements for the content of the tender proposal
	To confirm the compliance of the water treatment equipment with the technical, qualitative and quantitative characteristics specified in this Technical Specification, in addition to the documents required by the general requirements of this tender, the Tenderer shall provide the following technical documentation necessary for the evaluation of the technical level of the proposed equipment, including 
- a comparative table of the proposed equipment and works with the requirements of this Technical Assignment, as well as technical documentation - diagrams, drawings, calculations, specifications, descriptions, etc. confirming the compliance of the proposed equipment and works with the requirements of this Technical Assignment;
- calculations of the proposed equipment, confirming the qualitative and quantitative indicators of the treated water, as well as the compliance of the equipment with the requirements of this Technical Assignment;
- flow diagram with indication and specification of equipment, instrumentation and control equipment, pipelines and valves;
- specification of components, including process equipment, instrumentation and control equipment, automation equipment, indicating manufacturers/suppliers;
- layout of equipment in the module, indicating the size of the equipment, service areas and passages; 
- structural diagram of automation.
In case of using analogues of equipment or components specified in the Technical Assignment, provide documents confirming the similarity of the proposed equipment or components to those specified in the Technical Assignment in terms of main technical and functional characteristics.

	24
	Other requirements
	A prerequisite for participation in the procurement is that the Tenderer shall conduct a preliminary inspection (survey) of the facility to determine the detailed scope of work to be performed for the purpose of submitting the proposal. In this case, the authorised person of the Tenderer conducting the inspection shall provide the customer's representative(s) with a document with the mandatory indication of the name of the facility, , full name(s) of the authorised representative(s) of the customer and the Tenderer. The document shall contain a mark (signature and seal) from the Customer's representative(s) certifying the fact of the inspection (examination) of the facility by the Tenderer.
After the survey (inspection) of the object, the Tenderer shall submit its commercial offer.
Requirements for the calculation of the cost of works - the Bidder shall submit a commercial offer indicating the total cost, taking into account all items specified in the task.
The bid shall include the cost and content of the maintenance of the plant for 12 months.




