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1 SCOPE

This specification covers the requirements for the supply of hyperbaric filters.  It is intended to cover vendor’s standard hyperbaric filters of proven designs.  It does not cover specially designed hyperbaric filters of unproven design.
2 TECHNICAL REQUIREMENTS TO BE SPECIFIED BY THE ENGINEER

The following requirements shall be specified on every order, contract or invitation to tender.

· Reference number, title, date and issue of this specification.

· Process and project specific requirements (Data sheet AA EDS 105)
· Site specific requirements
· Paint system and final colour (See Clause 4.5)
3 DEFINITIONS

For the purpose of this specification the following definitions shall apply:

	a23 
	:
	Life factor for lubrication conditions 

	ASME
	:
	American Society of Mechanical Engineers

	DATA BOOK
	:
	A hard cover, loose-leaf book containing a record of identification markings, heat treatments, mechanical, chemical and NDE certification and any other certification requirements of this specification

	IEC
	:
	International Electrotechnical Commission

	L10 
	:
	Basic rating life (at 90% reliability), millions of revolutions

	NEMA
	:
	National Electrical Manufacturers Association


The following terms are defined in the General Conditions of Contract:

· Anglo American, Approved, Company, Contractor, Engineer

4 REQUIREMENTS
4.1 General

4.1.1 Design, operation and maintenance

The hyperbaric filter shall be of the Manufacturer’s standard design for the specified service. Replacement parts for standard components shall be readily available. 

The equipment shall be designed for a minimum life of 25 years.

The unit shall meet the performance requirements as defined in the contract.
The equipment shall be designed for easy inspection, cleaning, repairs and maintenance and for operation in which continuity of service is the main consideration.
All components of the hyperbaric filter shall be designed to withstand the effects of mechanical and electrical overloading. 
All inspection and lubricant application points shall be readily accessible.
4.1.2 Construction material
The materials of construction shall meet all requirements for the performance stated at the rate and conditions specified. The materials shall be in accordance with Manufacturer’s standard practice for the intended service, unless the requirements listed below preclude their use.
All material of construction for this equipment, its components and accessories shall be new and suitable for the service and meet the requirements of codes as specified in the contract.
4.1.3 Safety

All rotating equipment shall be provided with safety guards and devices as required to comply with AA AFRS 5, Equipment Safeguarding Standard.
Equipment isolation shall comply with AA AFRS 6, Isolation Standard.
4.2 Information to be Supplied by the Contractor 
· General arrangement drawings

· Throughput rate and moisture content (feed and product)

· Filter media required to meet requirements as specified in the contract.

· Compressed air requirements

· Foundation or structural mounting foot print drawing

· Hyperbaric filter static and dynamic loads and frequency on the foundation or support structure
· Required foundation or structural mounting stiffness for hyperbaric filter
· Electrical motor interface
· Electrical motor power and torque requirement

· Type and size of critical fasteners to be used (if any)
· Information defining lubricants and maintenance requirements to ensure trouble free operation 
· Information required by the hyperbaric filter plant designer, in order to ensure a smooth and adequate integration of the hyperbaric filter into plant
· Operating, maintenance and parts manuals
· All high pressure equipment certificates (vessel, valves, relief valves etc)

· Recommended spare parts for two years operation

· List giving the mass and outside dimensions of each component to be lifted during transport, erection and for maintenance. The heaviest and bulkiest component will determine the size of the maintenance crane required.
4.3 Hyperbaric Filter Components
4.3.1 Centre shaft
Centre shaft design shall ensure that the following requirements are addressed:
· Corrosive nature of the slurry or filtrate

· Easy access for unchoking and replacement of pipes or pipe segments
· Provide good sealing between shaft and disc segments

· Fast disc change

Both drive and non drive end bearings shall have a minimum a23 L10 life of 30,000 hours. Other life factors, including such factors as the SKF advanced life theory factor, shall not be applied.
4.3.2 Disc sectors
The disc sectors shall provide adequate structural support to the filter media to ensure uniform cake formation.
Valve material selection and shall take into consideration the corrosive nature of the filtrate as well as the presence of abrasive particles in the filtrate due to normal wear of the filter media. Replaceable wear parts shall be provided.
4.3.3 Feed arrangement

The feed arrangement shall prevent blow back to the filter feed pump.
4.3.4 Filter feed pump

Preference will be given to standard centrifugal or peristaltic pumps from reputable suppliers. Use of specialised high pressure slurry pumps shall be avoided.
4.3.5 Filter valve

Valve material selection and shall take into consideration the corrosive nature of the filtrate as well as the presence of abrasive particles in the filtrate due to normal wear of the filter media. Replaceable wear parts shall be provided

4.3.6 Cake discharge
Selection of the cake discharge mechanism shall be dependent on the product as specified in the contract.  Swing blades shall be used for large diameter disc to cater for the disc wobble.
Snap blow can be employed where required.
4.3.7 Agitator
The agitation mechanism shall be able to handle the abrasive, corrosive and settling nature of the slurry.  The drive components shall comply with AA SPEC 230000, Drive Components for Floatation Cells.
Provision shall be made for unchoking the agitator in the event of a prolonged stoppage.

4.3.8 Tank

Tank shall have adequate wear and corrosion protection. 
Where disc submergence of more than 50% is required stuffing boxes or gland sealing shall be provided on the shafts and bearing journals. Replaceable sleeves shall be provided to protect the shaft or journal.

A drain valve shall be provided.

4.3.9 Re-pulper

A re-pulper shall be provided where required.  Wear and corrosion protection shall be provided.  The drive components shall comply with AA SPEC 230000.
4.3.10 Discharge chute(s)
The chute sides shall be steep enough to prevent material build up. The chute configuration shall enable the following.
· Maximum dropping height of 500mm to the receiving conveyor

· Horizontal construction of the discharge potion of the receiving conveyor

· 45o troughing angle for the receiving conveyor

· Installation of a conveyor belt 1.5 times the chute width

The main discharge chute shall have mechanisms to prevent discharge of cake under high pressure.
4.3.11 Discharge conveyor

Conveyor design shall conform to AA SPEC 373001, Belt Conveyor Idlers and Rolls and AA SPEC 373005, Installation Tolerances for Belt Conveyors & Structures.
4.3.12 Hyperbaric shell

The shell shall be designed and constructed like a pressure vessel and shall meet the requirements of international standards and guidelines of ASME Boiler and Pressure Vessel code or Pressure Equipment directive 97/23/EC or approved equivalent.
4.3.13 Compressor systems
Commercially available systems from reputable suppliers shall be used. Ensure that Energy Efficiency best practices are followed in the design and election of the compressed air systems. 
4.3.14 Walkway

Access walkways shall be provided for operation and maintenance of the equipment. Walkways shall comply with AA SPEC 114005, Steel and FRP Flooring, Stairs, Ladders and Guardrails.
4.3.15 Greasing

Automatic or a single greasing point shall be provided.

Where grease lines are used:

· Individual lines shall be run to each grease application point.

· Individual lines shall be fed from independent points of application and lines shall not contain branches and not be fed from a single point on a common manifold.

· Lines shall be led to safe conveniently located areas for grease application.

Each line shall be labelled to indicate which application point it feeds 
4.3.16 Automatic level control

Automatic level control shall be provided for the tanks. 
4.3.17 Drive
Drive component selection shall be based on motor nominal power rating.

Drive components selection shall be as per AA SPEC 230000.
4.3.18 Electrical 
The Contractor shall indicate all requirements for the provision of control elements, interlocking, lubrication and hydraulic oil cooling system.

Motor starter control system design shall be approved by the Engineer.  It shall be possible to operate the motor from the following three areas:
· Local operation, from each individual motor, including for stand by equipment

· From local control panel.
· From central control room.
Provision shall be made for selection between local and remote mode in or at each area.
Selection of local operating mode shall require authorisation from the control room (remote mode). The control room (remote mode) shall remain deactivated until the local panel has been switched back to remote mode.

Local or field positive isolation facilities shall be provided within sight of the motor.
4.3.19 Electrical components
Electrical equipment selection shall be approved by the Engineer in writing.

The motor rating and characteristics shall be suitable to start and run the driven equipment in an ambient temperature and at the elevation given in the contract.
Low voltage motors shall comply with AA SPEC 538013, Electrical Induction Motors: Low Voltage Three Phase Cage and Wound Rotor (slip ring) Motors.  Any other motors shall be approved by the Engineer in writing.

4.3.20 Instruments and control
4.3.20.1 General

· The Contractor shall provide a complete set of instruments for hyperbaric filter drive system and its auxiliary equipments.

· All instrument displays shall be in the metric system (SI) units.
· Instrumentation equipment design shall comply with AA STD 673025.
4.3.20.2 Hyperbaric filter instrumentation

The instrumentation requirements shall include, but not be limited to, the following:
· Temperature indicators.

· Temperature transmitters.
· Temperature sensing elements.

All field instrumentation shall be connected via Remote IO to the Process Control System as per AA STD 673025 Option 2. 
4.3.20.3 Hyperbaric filter control system

The control and protection system shall be a completely integrated control system as per AA STD 673025 Option 2, which will be integrated into the plant process control system.
The Contractor shall supply Control Logic Narratives; Control Logic Diagrams; P&ID diagrams; instrument datasheets; alarms and interlock settings; wiring diagrams between supplied instruments and supplied junction boxes; Instrument list (with manufacturer and model) and Instrument and Equipment manuals.

The Contractor shall supply the equations or table for moisture content and air consumption for each hyperbaric filter settings. This information will allow developing a hyperbaric filter dynamic model for control logic debugging and operator training purposes. The Contractor shall submit a proposal for man hours of a process specialist engineer to assist the simulator model development.
4.3.20.4 Local control panel

Where a field control panel is required it shall be supplied for local operation next to the hyperbaric filter.

The panel shall include, but not be limited, to the following:

· Local remote mode indication
· Stop-Start push button
· Local control panel shall be NEMA 4 or equivalent IEC.

· Two conditions general alarms and alarm acknowledge

· Warning – tone 1

· Shutdown – tone 2

· Emergency shutdown push button
· Hyperbaric filter status indicating lights
· Main power ON indication
· Hyperbaric filter ready for operation
· Horn for start-up warning
· Alarm enunciator system
· Field wiring to and from Local Control Panel as per AA STD 673025.
4.4 Lifting Lugs
All heavy equipment shall be furnished with lifting lugs for installation and maintenance requirements.

Lifting lugs shall be:

· Positioned to give maximum balance with an even weight distribution where possible to minimize handling hazards

· Designed to have a safe working load of at least six times the design load suspended by it

· Manufactured in accordance with drawings which have been approved by an Engineer registered with the appropriate national body

· Designed for use with standard shackles, Grade S
· Shown on drawings together with slinging details. Special attention shall be given to lifts using more than three lugs to ensure proper load distribution. Unequal sling and lug loads caused by differences in nominally equal sling lengths and sling stacking arrangements on hooks shall be avoided

· Permanently fixed to all items requiring removal for inspection and maintenance
For fabricated lifting lugs all welds shall be examined 100% using UT and wet MT.  Acceptance criteria shall be in accordance with the registered Engineers approved design requirements.
The maximum allowable sling angle from the vertical shall be determined and marked at all lifting points.
Removable lugs shall be bolted to each component in the shop prior to shipment and remain attached until erection work is completed.
4.5 Surface Preparation and Painting

All equipment shall have a clean and finished appearance when delivered.

Prior to painting, all surfaces shall be free of dirt, rust, grease, weld splatter, loose scale or other deleterious substances.

Surface preparation, prime and finish paint and application procedures shall be as prescribed by the Engineer for the specific application (AA SPEC 164000 and AA SPEC 164050 shall be used as guideline). The Contractor may submit his standard surface protection system for acceptance by the Engineer.  Paint colour will be specified by the Engineer.

Rubber lining shall be in accordance with AA SPEC 412004, Process Plant Rubber Lining.
Touch up paints shall be supplied in sufficient quantity for field touch up painting.
5 QUALITY ASSURANCE PROVISIONS
The requirements of AA STD 100 shall apply.
6 PACKAGING AND MARKING REQUIREMENTS

6.1 Gross Weight
The gross weight of each lift shall be stencilled or painted in a conspicuous location and identified as the gross lifting weight. 
6.2 Name Plates
Hyperbaric filter structural components shall be identified by permanent serial number. Other equipment shall have permanent stainless steel nameplates attached that contain all pertinent identification and size information.
6.3 Protective Coating
Machined surfaces shall be protected by a coating of rust preventative material during shipping and storage. The coating shall be easily removable in the field with non-corrosive solvents and without the need for mechanical removal methods.

6.4 Packing

Each item or sub-assembly shall be packed such that it is protected from damage and the elements during transport and any temporary storage.
APPENDIX A: RELATED DOCUMENTS 
AA SPEC 340003 Hyperbaric filter

The latest issue of the following documents shall be deemed to form part of this specification.
	AA AFRS 5
	:
	Equipment Safeguarding Standard

	AA AFRS 6
	:
	Isolation Standard

	AA EDS 105
	:
	Data sheet for Vacuum Disc Filter

	AA SPEC 114005
	:
	Steel and FRP Flooring, Stairs, Ladders and GuardrailsOpen grid grating for floors and stairways.

	AA SPEC 164000
	:
	Users Guideline for Corrosion Prevention : System Selection 

	AA SPEC 164050 
	:
	Corrosion Protection of Steelwork with Coatings 

	AA SPEC 230000
	:
	Drive Components for Flotation Cells

	AA SPEC 373001
	:
	Belt Conveyor Idlers and Rolls 

	AA SPEC 373005
	:
	Installation Tolerances for Belt Conveyors & Structures 

	AA SPEC 412004 
	:
	Process Plant Rubber Lining

	AA SPEC 538013
	:
	Electrical Induction Motors: Low Voltage Three Phase Cage and Wound Rotor (slip ring) Motors.

	AA STD 100
	:
	Quality Requirements for Suppliers of Critical Equipment

	AA STD 673025
	:
	Packaged Equipment and Plants
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