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1. PURPOSE & APPLICATION

This Technical Speciﬁcation deﬁnes the mandatory engineering and performance requirements for the procurement of a complete Hydrocyclone Cluster Unit (Hydrocyclone Plant). The equipment is intended for continuous dewatering of mineral processing tailings at the processing facility.

2. SUPPLIER QUALIFICATION REQUIREMENTS


Mandatory Supplier Criteria

The Supplier must be an Original Equipment Manufacturer (OEM) or an oﬃcially authorized direct representative with certiﬁed credentials.
Proven successful experience in engineering, installation, commissioning, and maintenance of cyclone clusters at mining and mineral processing plants.



3. TECHNICAL SPECIFICATIONS & OPERATING PARAMETERS

3.1 General Operational & Process Parameters

	
#
	
Parameter / Parameter Description
	
Technical Requirement / Value

	
Initial Feed Data

	1
	Plant Annual Capacity
	6.0 Mt / year

	
2
	
Tailings Output (Mass Flow Rate)
	
762 t/h

	Operating Environment & Conditions

	
3
	
Climatic Execution
	
Temperate climate region

	4
	Operating Ambient Temperature Range
	-15 °C to +40 °C

	
5
	Operating Schedule / Duty Cycle
	24/7/365 continuous (12h plant shutdown once/month)

	6
	Equipment Utilization Factor (EUF)
	0.95 minimum

	
Slurry Medium Characteristics

	7
	Slurry Abrasion Class
	Medium abrasiveness

	
8
	
Nominal Slurry Volumetric Flow
	
580 m³/h

	9
	Solid Phase Speciﬁc Gravity / Density
	2.75 t/m³

	10
	Solid Phase Concentration
	20 % by weight

	
11
	
Material Type
	
Discarded tailings from copper ore processing

	12
	Maximum Solid Particle Size (Top Size)
	0.4 mm

	13
	Liquid type
	Water

	14
	Type of pumped medium
	Slurry (water + ground ore)

	
	
	



	1
	Hydrocyclone diameter, mm
	250

	2
	Location
	Outdoors

	3
	Orientation
	Vertical

	4
	Number of batteries
	2

	5
	Number of hydrocyclones in operation
	44

	6
	Standby hydrocyclones
	4

	7
	Working pressure, kPa
	160




Hydrocyclone battery parameters:

3.2 Process Mass Balance Table

	
	Unit
	Feed (Input)
	Underﬂow
(cyclone sands)
	Overﬂow

	
Solids Density
	
t/m³
	
2.75
	
2.75
	
2.75

	Solids Mass Flow Rate
	t/h
	762.0
	495.0
	267.0

	
Solids Volumetric Flow Rate
	
m³/h
	
277.0
	
180.0
	
97.0

	Liquid Phase Density
	t/m³
	1.00
	1.00
	1.00

	Liquid Mass Flow Rate
	t/h
	3,048.0
	267.0
	2,781.0

	
Liquid Volumetric Flow Rate
	
m³/h
	
3,048.0
	
267.0
	
2,781.0

	Slurry Bulk Density
	t/m³
	1.15
	1.71
	1.06

	
Total Slurry Mass Flow Rate
	
t/h
	
1,070.3
	
205.5
	
864.8

	Total Slurry Volumetric Flow Rate
	m³/h
	3,325.0
	447.0
	2,887.0

	
Solids Weight Concentration
	
%
	
20.0 %
	
65.0 %
	
8.8 %



3.3 Tailings particle size distribution (Sieve Analysis)
Ore grade: 11C, My - Mushevani, Ca - Sakrdisi
	
Fraction Range (µm)
	11С:Са:Му
	11С:Са:Му
	11С:Му
	11С:Са:Му
	11С:Са:Му
	11С:Са:Му
	11С:Са:Му
	
Average, %

	
	01:03:01
	01:03:01
	02:01
	03:02:01
	03:02:01
	03:02:01
	03:02:01
	

	Date
	
27.01.26
	
28.01.26
	
30.01.26
	
30.01.26
	
05.02.26
	
06.02.26
	
07.02.26
	

	
500 – 200
	
0.22
	
0.15
	
1.13
	
1.28
	
3.72
	
3.60
	
3.94
	
2.01  %

	
200 – 140
	
0.32
	
0.80
	
0.28
	
2.63
	
1.47
	
3.06
	
3.82
	
1.77  %

	140 – 71
	0.37
	4.22
	3.41
	4.42
	8.35
	14.84
	15.29
	7.27  %

	
71 – 32
	
42.16
	
39.79
	
37.36
	
41.35
	
33.63
	
30.12
	
29.79
	
36.31 %

	32 – 0
	56.94
	55.04
	57.83
	50.32
	52.83
	48.39
	47.16
	52.64 %

	
Total
	
100.00
	
100.00
	
100.00
	
100.00
	
100.00
	
100.00
	
100.00
	
100.00 %

	Cumulative Passing -32
µm
	
56.94
	
55.04
	
57.83
	
50.32
	
52.83
	
48.39
	
47.16
	
52.64 %

	
Cumulative Passing -71
µm
	
99.10
	
94.83
	
95.18
	
91.67
	
86.46
	
78.50
	
76.95
	
88.96 %



4. CONTROL SYSTEM ARCHITECTURE & INSTRUMENTATION

The HCU shall be designed for the maximum tailings feed rate. To maintain the specified pressure, each hydrocyclone battery shall include a pressure transmitter and a pressure gauge. The minimum required number of automatic shut-off valves, to be controlled by the plant’s upper-level control system (DCS), shall be calculated. All other shut-off valves shall be manually operated.

4.1 Detailed Instrumentation Speciﬁcations


1. Pressure Transmitter

Gauge pressure transmitter: pressure type — gauge pressure; connection — flange/diaphragm; measuring range — 0–10 bar; power supply — 24 V DC; standardized output signal — passive 4–20 mA; display for configuration; ingress protection rating of at least IP65; diaphragm and flange material — 316L stainless steel; shut-off valve upstream of the transmitter to allow removal without shutting down the equipment.


2. Dial Pressure Gauge

Pressure gauge: measuring range 0–600 kPa, case diameter 160 mm, radial diaphragm-seal connection (1½”), flushable design, diaphragm material — 316L stainless steel, case material — 304 stainless steel or higher, accuracy class 1, liquid-filled case, and an isolating valve upstream of the gauge to allow removal without shutting down the equipment.



3. Automated Actuated Valves & Control Logic

Actuator for shut-off valves: pneumatic; maximum operating pressure — 8 bar. The actuator shall include a solenoid valve designed for use with the specific pneumatic actuator; the shut-off valve opening/closing time shall be assumed to be 10 seconds. The solenoid valve shall be connected to the pneumatic cylinder using appropriate PVC tubing and compression fittings. The compression fitting for connection to the plant’s instrument air supply shall be suitable for 10 mm diameter PVC tubing. The solenoid valve shall have two coils with a 24 V DC control voltage.
[bookmark: _GoBack]In addition, the automatic shut-off valve assembly shall include non-contact limit switches of the PNP type, control voltage 24 V DC. The wires from the solenoid valve coils and limit switches shall be routed and terminated in a junction box mounted on the shut-off valve. The junction box shall contain a sufficient number of DIN-rail terminal blocks for the required electrical connections. The junction box material shall be metal or plastic; the box cover shall be secured with screws. An additional cable gland shall be provided in the box for connection of the DCS control cable (cable diameter: 8–10 mm). The ingress protection rating of all components on the shut-off valve shall be at least IP65.
An automatic throughput control system shall be provided for the hydrocyclone unit (HCU). For this purpose, pneumatically actuated gate valves shall be installed at the inlet to some of the hydrocyclones. The tailings pumping unit feeding the thickening stage operates on a level-control loop for the receiving tank (existing control scheme). When the level decreases, a command is issued to reduce the throughput; when the level increases, the throughput is increased. Accordingly, the pressure at the inlet to the hydrocyclone battery will also change. The main condition for stable hydrocyclone operation is maintaining constant pressure. Therefore, a pressure control loop at the hydrocyclone inlet shall be provided: some hydrocyclones shall be equipped with pneumatically actuated inlet gate valves. Based on the pressure transmitter readings in the hydrocyclone battery distributor, the system shall monitor the pressure. If the pressure falls below the setpoint, the system shall shut down hydrocyclones step by step; if the pressure rises, it shall bring hydrocyclones into service step by step. The design throughput per 250 mm hydrocyclone is 70–100 m³/h. Therefore, the HCU throughput control step is 70–100 m³/h, which represents 2–3% of the nominal throughput to ensure smooth control of HCU operation


5. ELECTRIC GENERAL REQUIREMENTS

Electric Motors: IP55 protection rating, 380V supply, 50 Hz nominal frequency. Electrical cables must be ﬂexible multi-core copper with ﬂame-retardant insulation retaining elasticity from -15 °C to +45 °C. All major lubricated units must use standard all-weather hydraulic and transmission oils.


6. COMMERCIAL & DELIVERY SCOPE
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Warranty & Delivery Terms

Warranty: 12 months from commissioning or 24 months from warehouse delivery. Downtime extends warranty.
Incoterms: EXW or DP Kazreti, Georgia

Required Technical Documentation Schedule

	№
	Document Description
	Delivery Deadline*

	1
	General Arrangement
	Within 10 days of the date of contract signature

	2
	Operating and maintenance manuals
	Supplied with the equipment

	3
	Spare Parts Catalog
	Supplied with the equipment

	4
	Drawings for wear-prone components
	Supplied with the equipment

	5
	Technical passport
	Within 10 days of the date of contract signature

	6
	Electrical schematic diagrams
	Supplied with the equipment

	7
	Certificates of conformity and origin
	Supplied with the equipment



* Note: All documentation must be delivered in dual language format (English and Russian).
