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Mechanical SPECIFICATION FOR PUMP STATION

D1                                PIPEWORK

D1.1                          Pipes and Fittings

D1.1.1                     Steel Pipe – General Duties

Steel pipes for general non‑corrosive, non‑abrasive duties for liquid, air and gas shall be as follows:

Up to DN 150 -
SANS 62 medium class.
Over  DN 150 -
SANS 719.

Unless otherwise specified, steel pipework and fittings shall be hot‑dip galvanised and painted.

D1.1.2                     Steel Pipework – Design

Pipework up to DN 600 shall be in accordance with SANS 1476.  Pipework for the conveyance of water shall, in addition, comply with CCT‑WS 11 Standard Specification for Steel Pipe, Fittings and Specials.

D1.1.3                     Stainless Steel Pipework

Stainless steel pipework shall be to ASTM 312.  Schedule 10 pipes and fittings shall be used except where otherwise specified.

D1.1.4                     Hydraulic and Oil Pipework

Hydraulic pipework shall be to BS 778 or equal.  All hydraulic and oil pipes and fittings shall be thoroughly degreased, descaled and cleaned internally and externally after fabrication by abrasive blasting or pickling, thoroughly cleaned and rinsed, dipped in a hot iron phosphate solution and coated internally with a corrosion inhibiting, oil soluble preservative.  After treatment and drying all openings shall be sealed until the pipes are installed.

D1.1.5                     Butt Weld Fittings

Steel butt welding pipe fittings shall be to ANSI B 16.9, BS 1965 or BS 1640 of the same schedule as the pipework or heavier.  Butt weld fittings in stainless steel shall be to ASA B 36.19 for schedule 5S and 10S and ASA B 16.9 for schedule 40S and 80S.  Alternatively, fittings may be to BS 1640.

D1.1.6                     Malleable Cast Iron

Malleable cast iron fittings shall be to SANS 14.

D1.1.7                     Cast Iron

Cast iron pipes and fittings shall comply with BS 2035 (Class D) and shall be pressure tested in accordance with Clause 12 of that Standard.  The requirements of the Standard's Clause 6 regarding freedom from defects and casting appearance and Clauses 8, 9 and 10 regarding casting accuracy will be strictly applied.  The requirements of the Standard with regard to protection and flanges shall be modified to comply with this Specification.  Also refer to Clause "Castings" of this Specification.

D1.1.8                     Copper

Copper pipes shall be to BS 2871 or approved equal.

D1.2                          Pipework Design

D1.2.1                     Pipe Type and Material

The type and material of pipe to be used will be given in the Detailed Mechanical Specification.

D1.2.2                     Pipe Diameters

Unless otherwise specified in the Detailed Mechanical Specification, pipe diameters shall be based on the following velocities.  The velocities shall be based on the compressed volume at the operating pressure in the case of steam, air and other gases.  Valves and other ancillaries shall generally be of the same nominal diameter as the pipe.  Non‑standard sizes shall not be used.
	FLUID
	FLUID FLOW  [ℓ/s]

	
	0-2,5
	2,5-15
	15-100
	100-500

	
	ALLOWABLE FLOW VELOCITY [m/s]

	LIQUID
GRIT FREE:
HIGH SOLIDS OR GRIT:

	0.75 max

	1,25 max
0,8 min

	1,5 max
1 min

	2 max
1 min




Grit free liquids include potable water, final effluent, centrate, supernatant, etc.  Liquids considered to have high solids content will include raw sewage, sludge and grit slurry.

If anomalies occur within the same system using the above table, the larger pipe diameter shall generally be used.

D1.2.3                     Coupling Arrangement

Screwed fittings may be used on DN 50 and smaller provided that sufficient unions or flanges are provided for disassembly and removal of equipment.  Reducing sockets and reducing bushes shall be used where required.

All steel pipes larger than DN 50 shall be flanged or fitted with mechanical pipe couplings as applicable.

Suitable pipe couplings shall be incorporated wherever necessary to facilitate maintenance or isolate vibration.  A coupling shall be provided on each pump suction.  Couplings shall be adequately restrained by harnesses as specified in the Clause "Pipe Couplings".

D1.2.4                     Draining, Venting and Purging

On liquid lines provision shall be made for draining and venting where necessary.  Vents shall be provided at all vertical down bends on gravity lines.  On gas lines provision shall be made for purging.

D1.2.5                     Condensate Drains for Air Lines

Automatic condensate traps with isolating valves and valve by-passes shall be provided at all necessary points including ahead of any globe type valve, orifice plate or concentric reducer in a horizontal line, at each change of level and immediately ahead of the user equipment.

A suitable well of a diameter equal to the pipe diameter with a bottom drain shall be provided at each condensate removal point.  Condensate traps and valves shall be accessible and condensate shall be piped to the nearest drain.  Pipework shall be sloped in the direction of flow towards a drain point with a slope of 1 in 150 and care shall be taken to avoid sagging at any point.

D1.2.6                     By‑Passes

Isolating valves and valved by-passes shall be provided around condensate traps, pressure reducing valves and valves with solenoid or other actuation which do not have provision for manual operation.

D1.2.7                     Encased Pipes

Pipework to be permanently encased in concrete, cement or similar shall be of cast iron or 316 SS, or better, for steel and stainless steel pipework respectively.  The encased portion shall be a short, straight length of pipe, flanged both ends with adequate clearance between the wall surface and the flanges for inserting flange bolts. Victaulic type couplings may in some instances be permitted instead of flanges.

Pipe sections through walls below ground or water level shall be provided with a puddle flange the same diameter as a standard flange.  The encased area shall in such cases be uncoated up to 30 mm inside the wall surface and coated to Specification from there on.

D1.2.8                     Isolation

The layout design shall make provision for isolation and easy removal of mechanical equipment.

D1.2.9                     Nozzles for Fittings, Gauges, etc.

Nozzles on pipework (for installation of gauges, transmitters, drain pipes, cooling water take‑offs, air release valves, etc.) shall be designed so that the pipework corrosion prevention system is not affected.

Nozzles shall consist of a flanged, welded tee‑off of at least 100 mm diameter, painted or cement‑lined internally and provided with a non‑corrosive blank flange, e.g. grade 316 stainless steel.  The blank flange shall be provided with tapped holes suitable for the equipment installation.

Internally painted, small diameter carbon steel nozzles and screwed carbon steel tee‑offs are not acceptable.  Carbon steel pipework may be provided with small diameter, grade 316 stainless steel nozzles which are welded into the pipework if the Engineer considers this acceptable in the application.

D1.2.10                 Flow Straighteners

If a flow straightener is specified in the Detailed Mechanical Specification, this shall be provided in accordance with drawing number ME-A4/1520 : Pump Suction Flow Straightener – Plain Ended Pipe.  This design is for plain ended pipes on the suction side of pumps but the blade configuration shall apply where applicable to other applications.

D1.3                          Pipework Installation

D1.3.1                     Appearance

Pipes and fittings shall be conservatively selected to suit the application, neatly installed, straight to line and level, adequately supported and shall operate without vibration.

D1.3.2                     Valve Orientation

On sludge or raw sewage pipelines, check valves shall, wherever possible, be mounted horizontally and isolating valves with spindles vertical.  Valve handwheels shall be arranged so that they are accessible to the operators.

D1.3.3                     Supports

Proposed designs of pipe supports shall be submitted to the Engineer for acceptance prior to manufacture.  Specific requirements are:
(a)             Steel supports shall be fabricated from heavy duty hot‑rolled steel sections.  The complete assembly shall be hot‑dip galvanised after all fabrication is completed.
(b)             Welds shall be “all‑round”.
(c)             Each foot shall feature at least four anchor fasteners.
(d)             For cantilevered pipe supports, the spacing between anchor fasteners shall be not less than one third of the cantilevered length
The spacing between pipe supports shall be as follows:

	APPROXIMATE DISTANCE BETWEEN SUPPORTS FOR STEEL PIPE

	Pipe Diameter (DN)
	Distance Between Supports (mm)

	0 – 15
	800

	20 – 50
	1 500

	65 – 100
	2 500

	125 – 200
	3 500

	250 – 500
	5 000

	> 500
	6 000

	
	

	Distance between supports must be halved for pipe materials other than carbon steels and stainless steels.

	


Pipe supports shall be so located that when an item of mechanical equipment is removed, the associated valves and pipework are still adequately supported.  Supports shall be provided close to heavy items such as valves.  No external loads shall be placed on items of mechanical equipment such as pumps, compressors, etc.  Adequate provision shall be made for expansion and contraction due to variations in temperature or pressure.

3 mm thick neoprene strips shall be placed between pipes and supports or clamps to protect the paintwork and limit corrosion.  Where roller or sliding supports are used to accommodate movement, suitable wear blocks shall be fixed to the pipe to prevent damage.

Floor pipe supports shall be aligned using a nut above and below the foot.  A space of at least 20 mm shall be left between the foot and the floor and this space shall be filled using non‑shrink grout in accordance with the manufacturer's recommendations once alignment has been completed.  Alternative designs and installations may be submitted by the Contractor.  Wall pipe supports shall be similar.

Where the Engineer approves the use of concrete pipe supports to be built by a civil contractor under a separate contract, these will be constructed after installation of the pipework and temporary supports shall be provided by the Contractor in positions which will not interfere with the construction of the concrete supports.

D1.3.4                     Pressure Testing

All pipelines shall be pressure tested to 1,5 times maximum working pressure.  This shall be done before covering up the pipeline in any way where applicable and shall be witnessed by the Engineer. 


D2                                PIPEWORK FOR PUMP SUCTION

D2.1                          General

Pump suction pipework shall be designed in accordance with good engineering practice.  The following, in particular, shall be complied with:
(a)             Suction pipework shall be sized, where practical, to ensure that the flow speed is no higher than 1,5 m/s.
(b)             High points shall be avoided and it is preferred that the pipework slopes up toward the pump.
(c)             Air leaks shall be avoided/prevented.
(d)             Reducers shall be of the unequal type.
(e)             Reducers shall have a diametral reduction of no more than 50 mm per 300 mm length and shall have a parallel‑sided length between the tapered portion and each flange.
(f)               “Lobster‑back bends” shall have a minimum of five segments.  The segments welded to the pipe flanges shall be perpendicular those flanges.
(g)             Flow straighteners shall be provided where convenient and specified.
(h)             Strainers shall be provided where convenient and specified.

(i)               
D3                                Bell‑Mouths

All pump suction piping which draws the pumped liquid from open sumps shall be provided with bell‑mouth inlets.  The bell‑mouth shall have an integral flange and shall be bolted to a flange on the suction pipework.

The bell‑mouth shall be generally in accordance with drawing.

The preferred material for the bell‑mouth is glass‑fibre but cast iron, suitably coated, is also acceptable.



D4                                FLUID STRAINERS FOR PIPEWORK
D4.1                           General

This Clause deals with strainers required for removing substantial solid particles from fluid flow and does not deal with automatically‑operated, fine screen strainers.

Fluid strainers shall be selected to be suitable for the application.

A strainer is required on the suction side of all centrifugal and positive displacement pumps which draw from fluid bodies such as tanks, channels, sumps, reservoirs, etc., which have open surfaces.  The Detailed Mechanical Specification gives specific requirements for strainers.

D4.2                          Type, Design and Arrangement

Strainers shall preferably be of a proprietary type, A.R.I Semi Globe Filter, Krombach y‑type, Bermad 70 F or equivalent.  They shall be of the double‑flanged configuration.  Circular strainer elements are preferred.

The strainer element’s hole diameter shall be decided in conjunction with the Engineer.

Differential pressure reading across the strainer shall be provided.  Gauges shall be provided with isolation valves as well as protection from solids contamination.

Strainers whose baskets exceed 20 litres in volume shall incorporate:
(a)             top pull‑out configuration;
(b)             a lifting device, such as a crawl beam with hoist or a davit arrangement; and the strainer basket shall be provided with a suitable lifting eye.
(c)             a hot‑dip galvanized steel support or a concrete support plinth.
The ratio of open area in the strainer element to inlet pipe area for non‑proprietary units shall exceed 7 and shall be designed to suit the application.  Strainer elements shall be made of stainless steel perforated plate with an opening size to be decided in conjunction with the Engineer.  If the Engineer approves the use of wire grid for strainer elements, the wire shall be of at least 2 mm diameter and shall be of stainless steel.  Strainer elements shall be robustly constructed, shall be provided with adequate flow passages between the strainer element and body and shall withstand the differential pressure developed when a strainer element is partially blocked.  Flat surfaces shall be adequately braced to prevent buckling collapse. Lids shall incorporate an O‑ring type seal and shall be secured with grade 316 SS, or better.  Handles shall be provided on baskets of 20 litres or smaller.

All sharp edges on the strainer’s internal surfaces and on the basket shall be removed.

D4.3                          Corrosion Protection

Strainer housings and lids shall be either:
(a)             coated cast iron;
(b)             316 SS, or better;
(c)             glass reinforced plastic;
(d)             plastic; or,
(e)             hot‑dip galvanized carbon steel.
Coated carbon steel will only be acceptable if the design is such that internal scraping of the surface is unlikely to occur.  In such cases, the System for Large Immersed Steel Fabrications or System "Fusion Bonded Epoxy" or System “Hot‑Applied Thermoplastic” or the System for Large Immersed Steel Fabrications (not requiring a decorative finish) will be acceptable.
D5                                Testing

Strainer bodies shall be pressure tested to a minimum of 500 kPa and vacuum tested to 70 kPa before delivery to Site. The Bell-mouth for sewage sumps shall be of stainless steel 316 or better.



D6                                FLANGES 
D6.1                          Standards

All standard flanges shall comply with SANS 1123.  For flange sizes not included in the SANS, BS 4504 shall be used.  Cast iron flanges and their mating flanges shall have flat faces.  The flange table shall be as specified or, if not specified, selected to suit the maximum possible operating pressure but not less than Table 1000.  Drilling and installation of flanges shall be "off‑centre".

D6.2                          Flange Fixing

Flanges DN 50 and smaller may be of the screwed on type.  Metal flanges above DN 50 shall be welded on in accordance with BS 806 Type 6 unless otherwise agreed or specified.

D6.3                          Machining of Flanges

All flanges shall be machined on the sealing face.  Flanges cut from plate shall also be machined on the bore and outside diameter.  Cast iron flanges shall also be machined or spot faced on the back of the flange to ensure a flat bearing surface for the fastener's head or nut and washer.  All edges, including bolt‑holes, shall be chamfered or rounded to a 2 mm radius.

D6.4                          Butt Flanges

If the use of a loose hot‑dip galvanized butt flange arrangement with stainless steel pipework is specified or approved by the Engineer, such arrangement and design shall comply with BS 4504 Table 6/6 or 10/6 as appropriate.  The butt welded shouldered end for the pipe may be rolled from hot rolled stainless steel angle section.  The hot‑dip galvanized butt flange must be electrically insulated from the stainless steel pipework. 

D7                                Gaskets

The jointing material used on flange joints shall be of rubber or compressed asbestos fibre at least 3 mm thick complying respectively with BS 2494 or BS 1832, as applicable.  Full face gaskets shall be used for full face flanges.  Inner bolt circle gaskets shall be used on raised face flanges and when clamping items such as wafer type valves between flanges inside the bolt circle.  Properly designed O‑ring seals are also acceptable.


D8                                PIPE COUPLINGS 
D8.1                          General

Where pipework movement, misalignment or dismantling must be allowed for, or if necessary for any other reason, pipe couplings may be used if approved by the Engineer.  Pipe couplings shall be of the mechanical type, stainless steel bellows type or rubber bellows type. 
D8.2                          Supports and Anchors

Pipework using couplings shall be supported and anchored strictly in accordance with the coupling manufacturer's recommendations.

If the pipework configuration does not provide axial restraint, harnesses against separating forces shall be provided.  Systems incorporating additional flanges or lugs and connected by tie bars or positively fixed to anchors will be acceptable.  Systems relying purely on friction will not be acceptable.  Tie bar harnesses shall incorporate three tie bars or more.

D8.3                          Mechanical Pipe Couplings

Mechanical pipe couplings shall:
(a)             be of rolled steel, forgings or of high grade castings;
(b)             be coated;
(c)             have rubber seals of a suitable grade;
(d)             shall have stainless steel fasteners, and,
(e)             be supplied without centre register unless otherwise specified.

Pipe ends shall be in accordance with the coupling manufacturer's recommendations.  Where machining is required, as in the case of cast iron pipes, the length of machining on each pipe shall be approximately equal to the total length of the coupling to ensure that the coupling can be separated for pipe removal.

Couplings for air applications below 60 ºC shall be hot‑dip galvanized for air applications above 60 ºC shall be of stainless steel.  Couplings for liquid applications shall be coated in accordance with System – “Hot‑Applied Thermoplastic” or System – “Fusion Bonded Epoxy”.  Couplings for stainless steel pipework shall be stainless steel.

Fasteners, including coupling studs, stub studs (i.e. studs welded to the flanges of flange adaptors), washers and nuts shall be of grade 316 SS, or better.

When couplings are part of a buried pipeline, the metallic surfaces shall be coated as specified above and then covered and wrapped.  Couplings shall be covered with mastic to a smooth finish, wrapped with tape and then wrapped with a polythene sheet which is strapped in place.  "Denso mastic" and "Denso tape", or equivalent products, are suitable.  If the operating temperature is likely to exceed 70 ºC, the mastic and tape shall be replaced with a suitable grease or a suitable sealer.

D8.4                          Stainless Steel Bellows Pipe Couplings

Stainless steel bellows shall incorporate stainless steel flanges and fasteners.

D8.5                          Rubber Bellows Pipe Couplings

Rubber bellows couplings are acceptable for machinery which is flexibly mounted and also in applications which require isolation of driven machinery from the surrounding pipework and/or structures.

The flexible material used for rubber expansion joints shall be chosen specifically for maximum resistance to bursting.

Metal backing flanges for rubber expansion joints shall be of stainless steel or hot‑dip galvanized steel.

D9                                VALVES FOR LIQUIDS OR GASES
The valves to be used on the more common applications are specified below.

Where special valves are necessary for special applications, these will be specified in the Detailed Mechanical Specification but, if not, tenderers must select suitable valves and provide details in the tender.

The handwheel, lever, etc. on valves, valve actuators and valve gearboxes to be supplied and installed for the Bulk Water Department of the ECDoH shall be configured to be anti‑clockwise closing unless unobtainable.  All valves supplied and installed for other Departments in the ECDoH shall be clockwise closing.

D9.1                          Requirements for All Valves

All valves shall comply with the following (unless inapplicable):
(a)             Valves shall be designed and constructed to ensure reliable operation after long periods of non‑operation.
(b)             Valves shall be double‑flanged unless unavailable or otherwise specified.
(c)             Valves and their method of actuation shall be designed to operate under the full pressure rating of the valve.
(d)             If not obvious from the configuration, all valves, including valves with gearboxes and valves with actuators, shall be provided with an indication of the current position as well as an indication of the closing and/or the opening direction.
(e)             Spindle covers shall be provided for valves with rising spindles.
(f)               The specific application shall be taken into account in the corrosion protection of valves.
(g)             Cast iron valve components, including valve bodies, shall be protected with System – “Fusion Bonded Epoxy” or System – “Hot‑Applied Thermoplastic”.
(h)             Metal plating of ferrous materials is not an adequate corrosion protection system.
(i)               Lever handles on small bore valves and position indicator plates shall be of stainless steel.
(j)               Fasteners shall be of grade 316 stainless steel.  This applies to all fasteners on the body of the valve and its gearbox.  Pipework flange bolts are specified elsewhere.

D9.2                          Cast Iron Gate Valves with Resilient Seals

Resilient seal gate valves may be used on raw sewage, raw water, effluent and general duties where some solids may be present but must not be used on high solid applications such as sludge and grit duties.  The valves shall comply with the following:
(a)             The valves shall comply with SANS 664 or SANS 665, Class 10 or higher as required.
(b)             The valves shall be double flanged.
(c)             Valves shall have rising spindles unless otherwise specified or necessary because of space restrictions.  Non‑rising spindle valves shall be fitted with indicators showing the valve opening position.
(d)             Handwheels shall be of cast‑iron.
(e)             The spindle shall be of grade 316 stainless steel or better.
(f)               Fixing lugs for end of travel limit switches shall be provided 
(g)             Handwheel size and construction shall permit easy opening of the gate when subjected to a differential pressure equal to the maximum operating pressure anticipated.  Suitable gearboxes shall be fitted to provide easy opening when necessary.  These gearboxes shall be grease filled.
(h)             Valves larger than DN 150 shall be provided with bypass arrangements.

D9.3                          Cast Iron Gate Valves (Wedge Gate)

Wedge gate valves shall be used on raw water and treated water duties but shall not be used on raw sewage, raw water, effluent, sludge and general duties where some solids may be present.  The valves shall comply with the following:
(a)             The valves shall comply with SANS 664 or SANS 665, Class 10 or higher as required.
(b)             The valves shall be double flanged.
(c)             The material of the body seat and the material of the gate trim shall be of copper alloy or stainless steel.
(d)             The body shall be provided with channel guides for gate travel.  The gate shall be provided with shoes which slide within the channel guides.   Guides and shoes shall be of a copper based alloy or of stainless steel and shall guide the gate along the complete travel distance.
(e)             Fixing lugs for end of travel limit switches shall be provided.
(f)               Valves shall have rising spindles unless otherwise specified or necessary because of space restrictions.  Non‑rising spindle valves shall be fitted with indicators showing the gate position.
(g)             The spindle shall be of grade 316 stainless steel or better.
(h)             Handwheels shall be of cast‑iron.  Handwheel size and construction shall permit easy opening of the gate when subjected to a differential pressure equal to the maximum operating pressure anticipated.  Suitable gearboxes shall be fitted to provide easy opening when necessary.  These gearboxes shall be grease filled.
(i)               Valves larger than DN 150 shall be provided with bypass arrangements, normally isolated by brass ball valves.
(j)               Valves larger than DN 250  shall be provided with doors for inspection and cleaning.
(k)             The valves shall comply with the additional requirements of CMC‑WS15:1993 where applicable.
D9.4                          Knife‑Gate Valves

Knife‑gate valves must be used on water sludges as well as on primary, waste activated and digested sludge duties.  They shall also be used on other high solids application and may be used for duties specified under Clause "Cast Iron Gate Valves with Resilient Seals".  The valves shall comply with the following:
(a)             Valves shall have cast iron bodies, stainless steel blades, cast handwheels, and no carbon steel parts.
(b)             Valves for water sludges shall be anti‑clockwise closing.  Valves for primary, waste activated and digested sludges shall be clockwise closing.
(c)             Valves shall have chamfered blade edges and resilient body seals, and may have either rising or non‑rising spindles.  Gate position indication shall be provided if the overall design does not make this apparent.  The blade shall be loaded through its central plane during opening and closing and this shall be achieved by the use of a clevis link or similar.  Blade faces shall be surface ground.
(d)             Blade scrapers shall be incorporated to protect the body seal and valve chest.  As the valve is opened, the scrapers shall clean the blade surfaces before these contact the body seal.  The scrapers shall be of a non‑elastomeric, non‑metallic material and shall be designed to cause minimal damage to the blade.
(e)             Suitable sealing shall be provided to prevent leakage from the valve and it shall be possible to adjust these seals while the valve is in line under pressure.
(f)               Valves shall be droptight but need not be designed for bi‑directional flow unless called for in the Detailed Mechanical Specification.
(g)             Internal and external surfaces of the valve body shall be protected with a water resistant, non‑toxic and non‑tainting, FBE pipe coating in accordance with System – “Fusion Bonded Epoxy”.
(h)             Valves shall be double‑flanged and shall suit the standard flange rating but may incorporate drilled and tapped fastener holes (the type of valve which is clamped between two flanges will be considered for acceptance only in positions where it is very likely that the pipe or flanged item on either side will never have to be removed or if isolation will not be necessary if it is removed).  Fasteners may be studs or setscrews manufactured to suit the tapping depth.

D9.5                          Waterworks Type Butterfly Valve

These are the type which utilise a replaceable rubber seal with retaining ring and shall  be used on raw and potable water duties.  Valves shall comply with CMC‑WS1:1995.

D9.6                          Resilient Seal Butterfly Valves

These are the type which either utilise a resilient body liner with a stainless steel disc or utilise a resilient‑lined disc for sealing.  They may be used on air, gas and clean liquid duties where approved by the Engineer and shall comply with the following:
(a)             Shafts and fittings shall be of stainless steel and bearing bushes shall be of Teflon or similar.  Seals shall be selected to suit the application.  No carbon steel components shall be permitted internally and externally such components shall be properly protected.
(b)             Valves shall be air, gas and water tight when closed, as applicable.
(c)             Hand lever valve actuation with a locking system for incremental valve setting from fully shut to fully open shall be provided for valves up to and including DN 200.  Valves larger than DN 200 shall be equipped with robust, weatherproof grease‑filled gearboxes with an indicator to show the degree of valve opening.
(d)             For normal usage, the valves may be of the type which is clamped between two flanges.  Where it is necessary to remove equipment on either side for maintenance purposes, suitable spacer pipes must be provided or the valves shall be flanged and provided with drilled and tapped holes.
(e)             The valves shall be installed with their disc shafts in horizontal orientation.

D9.7                          Bronze Isolating Valves

These may be used for isolating duties on clean air and liquid duties up to DN 50.

Bronze gate valves shall be to SANS 776.

Ball or plug valves of appropriate construction may also be used where preferred.

D9.8                          Diaphragm Valves

Diaphragm valves may be used on air, sewage, sludge and other dirty or corrosive liquid duties as well as clean liquid duties.  The diaphragm material shall be suitable for the fluid to be carried.

Valves shall be double‑flanged and shall preferably be of the straight‑through type.  The weir type may be used for control valve duties.  The design shall allow for replacement of the diaphragm without removal of the flanges from the line.

This type of valve shall not be used on the suction side of pumps or on any line subject to vacuum unless designed specifically to cope with design conditions.

D9.9                          Needle Valves (above DN 150)

Needle valves, VAG Plunger Valve or equivalent, shall be used for the regulation of flow and/or pressure in pipelines containing water where the size is DN 150 or greater unless this is overridden by the requirements of the Detailed Mechanical Specification.  The configuration shall be double‑flanged with co‑axial flanges unless otherwise specified.

The seal seat and associated downstream parts shall be selected to prevent any cavitation for the application.  Such parts shall be of stainless steel or copper based alloy.

D9.10                       Telescopic Overflow Valves

Telescopic overflow valves, (Fulton, or equivalent), shall be vertically mounted and shall be specifically designed for the purpose intended.

Operation shall be by handwheel mounted on an independently mounted headstock.  Rising spindles are preferred.  The outer tube shall be flanged and bolted to a similarly flanged vertical pipe.  The inner tube shall incorporate a conical bellmouth.  The bridge connecting the inner tube to the valve's spindle shall be attached to the outside of the bellmouth in order to limit the effect of fouling rags, etc.

The spindle shall be of grade 316 stainless steel or better.  The outer tube and inner tube shall be of 3CR12.  The headstock and handwheel shall be of painted cast iron or painted 3CR12.

D9.11                       Level Control Valves

Level control valves which do not incorporate pilot control are preferred, VOSA Series 7354 or equivalent.

Level control valves which incorporate pilot control shall be simple to check and to maintain.  A suitably sized strainer shall be provided to prevent blockage of the pilot.  The strainer shall be self‑cleaning or shall be easily cleaned.

Level control valves which are not proprietary items and which incorporate linkages shall be designed with overall strength and rigidity in mind.  The design shall incorporate an allowance for fatigue effects.


D10                            CHECK VALVES

D10.1                       General

Where special valves are necessary for special applications, these will be specified in the Detailed Mechanical Specification but, if not, tenderers must select suitable valves and provide details in the tender.  Check valves to be used on the more common applications are specified below.

Single‑door and double‑door check valves shall comply with SANS 1551‑1 unless overridden by the requirements of this Clause.

Bronze swing type check valves may be used for pipework up to DN 50. 

D10.2                       Requirements for All Check Valves

Check valve installations shall comply with the following:
(a)             Valves shall be designed and constructed to ensure reliable operation after long periods of non‑operation.
(b)             Valves shall be double‑flanged unless unavailable or otherwise specified.
(c)             Valves shall be designed to function correctly under the full pressure rating of the valve.
(d)             The specific application shall be taken into account in the corrosion protection of valves.  Steel and cast iron valve components, including valve bodies, shall be protected with System – “Fusion Bonded Epoxy” or System – “Hot‑Applied Thermoplastic”. 
(e)             Fasteners shall be of grade 316 stainless steel.  Flange fasteners are specified elsewhere.
(f)               Check valves shall be sized to open fully at the system’s design flow rate.
(g)             The check valve installation shall ensure that the valve is able to operate without interference from a physical obstruction such as a shut‑off valve, bend, mortar lining, etc.  Where a check valve is located close to another valve, a straight pipe shall be provided and this shall have a flange‑to‑flange length of not less than 1,5 times the valve diameter.
(h)             Indelible body markings, as per SANS 1551‑1, shall include the manufacturer’s name, pressure rating (PN), nominal size (DN) and the direction of flow.
(i)               A shut‑off valve shall be installed downstream of each check valve.

D10.3                       Axially‑Sprung Check Valves for Water

Axially‑sprung check valves (nozzle check valves) for treated water and raw water duty shall be double‑flanged; RGR Concentric, Vent‑O‑Mat Maxiflo or equivalent.

The valve design shall prevent shock closing and shall incorporate a hydrodynamically efficient flow path to minimise head loss.

The spring shall be of stainless steel and the guide rod shall be supported within a non‑corroding, non‑galling bearing material. 

D10.4                       Double‑Flap Check Valves for Water

Double‑flap check valves for treated water and raw water duty shall be of the positive‑closing type; Crane Duo‑Chek II or equivalent.

Bodies shall be of cast‑iron or cast‑steel.  Flaps shall be of the light, leaf type, shall be of bronze or stainless steel with machined sealing faces, shall be specifically designed to be non‑sticking, and shall have teflon bearing washers.  Seals shall be of resilient material.  The axis of rotation of the flaps shall be vertical, pins shall be of 316 stainless steel and closure shall be initiated by stainless steel springs, suitably rated for the duty so that closing is initiated prior to the onset of reverse flow.

Positive, external indication of the position of both plates shall be provided. 

D10.5                       Rubber Diaphragm Check Valves

Rubber diaphragm check valves shall be of the double‑flanged configuration and shall incorporate a hydrodynamically efficient flow path to minimise head loss; VAG Top‑Stop or equivalent.  Valves featuring multiple small orifices will only be acceptable for nominal flow speeds below 0,5 metres/second.

The flexible rubber diaphragm shall be replaceable.

D10.6                       Ball Check Valves

Ball check valves, AVK Series 53 or equivalent, may be used on sewage, sludge or similar applications.

The ball shall be rubber coated and it shall be possible to inspect and/or replace it without removing the valve from the pipework.

D10.7                       Swing Check Valves

Suitably designed swing check valves may be used on sewage, sludge or similar applications.

Swing check valves shall be double‑flanged, of all iron construction, suitable for a working pressure of at least 1 000 KPa, and shall be fitted with a side lever and adjustable weight.

Orientation of the valve installation shall comply with the manufacturer's recommendation.


D10.8                       AIR RELEASE VALVES

Air release valves for water pipework shall be of the non‑slamming type, A.R.I. or Vent‑O‑Mat or equivalent.

Valves for sewage and similar duties shall be specifically designed for the application.

Arrangement and Installation

Air valves shall be installed above pockets designed to collect the air entrained with the water flow.  The pockets shall be designed in accordance with the requirements for nozzles in the Clause "Pipework".  The diameter of the nozzle shall be at least half the diameter of the parent pipework.

Valves shall have flanged connections and shall be provided with upstream isolating cocks.
D11                            PUMPS
Details of pump duties are 2-5l/s@25m head and materials of construction shall at all times be selected to suit the fluid to be pumped and the performance requirements.
Pumps handling sewage and sludge’s shall be capable of running without choking, clogging, any liquid which may contain long fibrous material; vortex or open impellers are therefore preferred.
D11.1                       Pump Type

pumps shall, wherever possible, be of the single‑stage, end‑suction, back pull‑out type, direct‑coupled to the motor using spacer type couplings and complete with common baseplate and guard.  
D11.2                       Pump Speed

Preference shall be given to pumps which operate at 1 500 rpm or lower. Pump speed and casing test pressures must be given in the Tender.

D11.3                       Performance Parameters

Performance characteristics shall be suitable for parallel operation with pump head increasing continuously to shut off.  The pump shall be selected to operate as close as possible to best efficiency at duty point and shall be adequately sized to safely permit an increase in capacity of at least 25 % should the head be lower than estimated. 

D11.4                       Life

Pumps and motors shall be designed for long life under continuous operation of more than 100 000 hours.  
D11.5                       Impeller

Preference shall be given to pumps whose impeller diameter does not exceed 95 % of the maximum impeller diameter for the volute/diffuser provided and with bronze material. The pump internals surface finish shall be of N-grade 7. The peripheral speed of impellers should be designed not exceeding 10.5 m/sec.

D11.6                       Lubrication

Unless otherwise specified, bearings shall be grease lubricated and adequately sealed against the ingress of moisture or dirt.

D11.7                       Vibration

Rotating elements shall be balanced.

The vibration severity of the unit during operation shall not exceed Vrms = 1 mm/s at the pump and motor bearings.
D11.8                       General Conditions


Pumps must be provided with both suction and discharge pressure gauges. 
The motor shall be close‑coupled to the pump and separated from the pump casing by an oil chamber.  A mechanical seal shall isolate the motor from the chamber and a mechanical seal with tungsten or silicon carbide faces shall provide a shaft seal between the oil and the liquid to be pumped.

The motor shall be shut down automatically in the event of leakage into the oil chamber and as a result of overheating of stator windings.

Preference shall be given to pumps whose speed does not exceed 1 500 rpm.  The rated output of the motor shall be 15 % in excess of the maximum power which can be absorbed by the impeller fitted to the pump at any pumping duty; i.e. the unit shall be non‑overloading. 

Pumps required for abrasive duties shall be designed for low wear.  Low operating speeds are preferred.  The suction cover shall incorporate a replaceable liner of a suitable abrasion resistant material such as high chrome iron.  The design shall permit easy adjustment of the clearance between the impeller and suction cover.

Bearings shall be designed for an L10 life in excess of 100 000 hours.

The shaft, all fasteners and all external steel components in contact with the pumped liquid shall be of grade 316 SS, or better.  The pump and motor casing shall be of high‑quality, close‑grained cast iron.  A suitable, heavy duty epoxy or polyurethane coating system with a minimum thickness of 400 µm shall be provided on the pump and motor casings.

D11.9                       Equipment and Spares
Each pump is to be provided with highest quality 100mm dial pressure gauges calibrated in kPa to register the suction and delivery pressure. Instrumentation and associated displays and transmitters which are either located inside or located outside and above ground level shall have IP 55, or higher, rating. The delivery gauge shall cover a range from zero to at least 20 percent in excess of the maximum head that can be developed by the pump. Calibration certificates for all gauges must be supplied by the Contractor.
Tenderers must submit in the approximate schedule in the Data Sheets a list of all spare parts to pump, motor and other parts which are not regularly kept in the stock, which he considers to be necessary for the replacement of the wearing parts.
D11.10                   Maintenance Tools
All plant supplied under this Contract shall be provided with special tools, spanners, keys, grease guns, etc, necessary to undertake maintenance work as well as the dismantling, overhauling and adjustment of the plant. Tools are to be mounted in a hardwood or steel cabinet which, in turn, shall be hung on the wall in the vicinity of the plant concerned. The cabinet doors are to be provided with a good quality bolt and cupboard lock with duplicate keys.
D11.11                   Detailed Pump Duty
The contractor should provide a detailed drawing presenting the layout and procedures in place for installation of the pumps. The layout should be approved by the engineer.
D11.12                   Performance Test 
The pump units including the pump coupled to the motor shall be tested at the manufacture’s works in the presence of the engineer or his representative. The test of carrying the out the work performance tests shall be deemed to be included in the overall cost of the plant. Tolerance limits and acceptance regulations must be ISO 9906 Grade 1 or better.
Works tests include:
a) 
Balancing of the complete impeller and shaft at the manufacturer’s premises.
b) 
Flow head curves shall be generated at the manufacturer’s premises and checked against the manufacturer’s listed pump curves for any major discrepancies.
The contractor shall make arrangements that these inspection are carried out within the boundaries of South Africa. Should any tests or inspections be required outside of the Cape Metropolitan Area, the Contractor shall allow in his Tender price for all costs (travel, accommodation, subsistence, etc) for two persons to attend such tests or inspections. Accommodation and subsistence arrangements shall be submitted to the Engineer for his approval in writing.
D11.13                   Testing On Site
The pump testing shall be carried out firmly in accordance with BS 599: 1939 or to the conditions of contracts as specified in the contract.
D11.14                   Before Commissioning
a)      Test for rotation of the motor.
b)      Test for correct operation of the control gear. 
c)       Test for correct alignment of the shaft and couplings. 
d)      Submit all certification, motor test certificate, pump test records, material certificates.
D11.15                   At Commissioning
Generally, the equipment will be considered acceptable at commissioning when all of the following conditions are satisfied:
a)      The equipment meets the duty requirements as defined in section 6.11 of the specification.
b)      Any other performance tests defined in this section prove acceptable operation of the equipment.
c)       The power absorbed by each motor at duty point does not exceed the stated in the Technical Data Sheets by more than 5%.
d)      The vibration measured at each point does not exceed the values stated in the Data Sheets.
D11.16                   After Commissioning
Check the equipment for proper functioning, measurement of speed of rotation and power consumption during the Test Period and the Trial Operation Period. The performance of the equipment will be considered acceptable when the requirements as specified have been achieved consistently during the Test Period. The equipment performance shall be checked at 3, 6, 9 and 12 months intervals during the Defects Notification Period.
D11.17                   Pipework
The Contractor shall ensure all suction and delivery pipework is suitable for housing structure together with all suction pipework installed in the wet sumps, and all delivery pipework taken to a point not less than 1 metre beyond the outer face of the pump station wall or as indicated on the drawings.
The general arrangement of pipework is shown on the drawings, and the Tenderer must submit drawings with his tender showing conceptual arrangement of the proposed pipework layout. The Tenderer is at liberty to submit alternative layouts, but such layouts shall be subjected to the Engineer’s approval. In any case, the completed installation shall be suitably arranged so that no unnecessary obstruction is caused within the pump room. Notwithstanding the implied approval of pipework layout on acceptance of the Contractor’s tender, the Engineer shall have the right to reject any workmanship which in his opinion appears to be untidy or poor.
The pipework basic requirements for suction and delivery pipework shall be strictly observed by the contractor:
· All pipework and valves in the pump stations are to be sized to give suction velocities of 0.8 to 1.2m/sec. These design velocities may be relaxed in certain circumstances where the Contractor can demonstrate to the Engineer’s satisfaction that the specified velocities are impractical or unnecessary.
· All pipes, valves and fittings shall be adequately supported by brackets, beams, piers, etc, to the satisfaction of the Engineer. Anchors shall also be provided to resist all stresses created by static and dynamic forces, including recoil shock.
D11.18                   Gland Sealing
The method of gland sealing of the pumps to be by means of mechanical seal type, details of which are to be clearly stated at the time of tendering.
D11.19                   Guarantee
The Contractor shall submit the following characteristic curves of performance of the pumping plant:
i. Pump

1. Head- quality curve

2. Efficiency 

3. Power curve

4. NPSH curve

ii. Motor

1. Efficiency curve

2. Power curve

The Employer shall have right to refuse acceptance of a pumping set which, under test in terms of the specification, fails to deliver the specified duty discharge at the specified duty head, less the tolerance stated by the Tenderer, or alternatively,  to negotiate with the Contractor, a reduction in price of the pump, whichever the Employer shall elect. 
In the event of such refusal of acceptance, the Contractor will be afforded an opportunity to effect refinements or adjustments in order to overcome the deficiencies of the pump, failing the success of which he shall replace the pump with a new one, which will subject to the same conditions in regard to tests and guarantees as herein specified.
Pending such replacement or agreement as to a reduction in price, the Employer shall have the right to demand the delivery and use of the pump, in which case the Contractor shall deliver the pump and the Employer shall have the right to use and continue using it until it is replaced by a satisfactory new pump.
Any costs involved in any refinements, adjustment or replacement shall be at the Contractor’s expense.
D11.20                   Prices for Pump sets
The price shall allow for pumps, motors, couplings, coupling guards, baseplates and suction and delivery pipework, (including delivery isolating and check valves, air release device, etc), for complete installation.
D12                            CONTRACTOR'S DRAWINGS

The Contractor’s drawings shall comply with the following:

(a)             Drawings shall be provided in electronic data of AutoCAD format or compactable version indicating the true reflection of as built design.
(b)             Drawings shall be prepared in accordance with the latest issue of SANS 10111.  The equivalent BS code of engineering drawing practice will also be acceptable.

(c)             Drawings shall be to A1 or A0 size.

(d)             Drawings shall be to scale, with both the scale and the drawing being large enough to clearly show all relevant components of the plant and equipment.

(e)             In addition to the usual plan and two side elevations, sufficient additional sections shall be included to clearly show the arrangement of all plant and equipment. 

(f)               Item lists shall be provided on the drawing or on a separate parts list.

(g)             Item descriptions shall include the material of construction, quantity and full identification information, including, as applicable, brand name, manufacturer’s reference number, model number, size, rating, source, duty, quantity, etc.



D13                            CONTRACTOR'S RESPONSIBILITY WITH REGARD TO CIVIL WORKS

Buildings and concrete structures will form part of a separate civil contract which will include all plinths, foundation blocks, rebates, pockets, holes, thrust blocks and so forth to accommodate the installation of the plant as must be detailed on the drawings and other information to be submitted by the Contractor in terms of the Contract.

While the building and civil work will be done by others under a separate contract, the Contractor shall, prior to taking possession of the Site and before delivering any equipment to site, inspect and check the related building and civil works for accuracy and suitability of construction and for conformance with the Contractor's drawings.  No payments shall be allowed for additional costs to the Contractor resulting from a failure to check such works timeously.

Making good holes through walls and floors will be the responsibility of the Civil Contractor but the supply and installation of all foundation bolts and the grouting in of such foundation bolts and of bases, supports or any other mechanical equipment shall be the responsibility of the Contractor.



D14                            TUITION

D14.1                       General

During the Trial Operation Period, the ECDoH’s site staff will assist the Contractor in operating the plant and the Contractor shall train these staff in the starting, operating and stopping of the plant and shall train the ECDoH’s maintenance staff on the maintenance requirements and procedures.  Unless otherwise called for in the Detailed Mechanical Specification, the Tenderer shall price for the on‑Site personal tuition of 10 operational staff members and 5 engineering staff members depending on the nature of the project.

The Contractor shall also provide the trainees with printed copies of the Operating and Training Manual which forms part of the Installation, Operation and Maintenance Manual.

D14.2                       Operational Staff Tuition

The Contractor shall provide the following tuition as applicable to the Contract:
(a)             Start‑up, shut‑down and operating instruction for all operational modes for the Works shall be provided.  This shall be comprehensive and shall include actions to be taken in the case of all alarm conditions and basic fault finding.
(b)             A layout drawing of the installation, a process flow diagram, and a P&ID shall be provided for each Operator.  The instructions described in (a) above shall also be provided in printed form for each Operator.
(c)             If the specified control system is SCADA based, the tuition shall include instruction on the SCADA system.

D15                            SPARES

Spares which are specified by tenderers shall be packed individually in wooden boxes with the lids unattached.  Each box shall be labelled with the contract number, manufacturer, contents, relevant part/model numbers and the supplier’s address.  The boxes shall be brought to ECDoH Workshop and the lids shall be secured to the boxes immediately after the Engineer has approved the spares and the packaging.


D16                            OPERATING INSTRUCTIONS AND SIGNAGE

Operating instructions and signage, if specified in the Detailed Mechanical Specification, shall comply with the requirements below.

D16.1                       Operating Instructions

Wall mounted operating instructions shall comply with the following:
(a)             Start‑up, Shut‑down and Operating instructions shall be provided.  These shall be comprehensive and shall indicate actions to be taken in the case of all alarm conditions.  These shall be written from the point of view of the plant operator.
(b)             A layout drawing of the equipment installation, a process flow diagram, and a P&ID shall be provided.
(c)             Instructions shall be framed (wooden frame. glass front, hardboard backing) and shall be attached to the wall in the control room using brass screws.

D16.2                       Signage

Signs, suitably framed or encapsulated, which shall be provided by the Contractor in appropriate places on the walls of the plant room shall include the following:
(a)             All statutory and special safety warning instructions. 
(b)             Course of action during/after electrical shock.
(c)             Any operating restrictions for equipment.
(d)             Operating instructions in cases of plant trip and electrical supply failure.
(e)             Spares list.

D16.3                       Symbolic signs shall comply with SANS 1186.

The wording of the signs shall be approved by the Engineer prior to final printing.  All signs shall cross refer, where applicable, to the relevant portion of the Manual.

All signs shall be installed prior to commissioning.



D17                            INSTALLATION, OPERATION AND MAINTENANCE MANUAL

D17.1                       Submission of Manual

Two draft copies of the Manual shall be submitted to the Engineer prior to commissioning the Works.  One copy will be returned to the Contractor with comments.  The second copy will be used by the operational staff on Site.

Six copies of the final version of the Manual, as accepted by the Engineer, shall be provided prior to the start of the Defects Notification Period.

D17.2                       General Requirements

The Manual shall comply with the following:
(a)             The Manual shall be for the complete Works and shall be of a standard acceptable to the Engineer.  It shall be in English and shall be practically and neatly presented.
(b)             One Manual shall contain original documents and this set shall be marked "Original".  The other 5 Manuals shall contain all the information in the original and shall be marked "Copy 2” to “Copy 6".
(c)             Binders shall have hard, plastic protected covers utilising four‑ring, spring‑clip holders.  Binders shall not be overloaded.  One spare, empty binder shall be provided for every three used.  A title label shall be affixed to the spine of all binders.  This shall indicate Contract number, title, Contractor's name, Site/Plant name, volume number and contents.
(d)             Sections and sub‑sections shall be titled, uniquely numbered and provided with separator sheets.
(e)             Printed matter which is inserted in the Manual shall be arrowed (indelibly) to indicate the equipment installed.
(f)               Drawings shall be to a scale which makes details clear.  Large drawings shall be held in plastic envelopes in the Manual.  A4 and A3 drawings may be bound as normal pages.  Drawings shall also be provided on electronic data storage in AutoCAD, or equivalent, format.
(g)             Cross‑referencing within the Manual is acceptable where duplication occurs.

D18                            ELECTRIC MOTORS

D18.1                       Rating

All electric motors shall be rated for operation on a 3‑phase, 4‑wire, 400/230 volt, 50 Hz, AC supply at sea level, with an ambient temperature of up to 40 ºC.

The rated power of the motor shall be selected to be not less than 20 % in excess of the designed power requirement of the associated plant unless the motor forms part of a packaged unit and/or where the size of the motor is specified and/or as otherwise approved by the Engineer.

A motor shall be selected so that it shall reach full operating speed within 10 seconds for the method of starting and drive arrangement used.

D18.2                       Specifications

Except as otherwise specified, motors shall be standard squirrel cage or slip‑ring motors complying with SANS 1804 as amended, with IP55 enclosure and IC 0141 cooling, and suitable for a damp environment.  Motors shall be suitable for both "continuous running duty", Duty Class S1, and "intermittent periodic duty", Duty Class S3.  Windings shall be copper conductors insulated with Class F material (100 ºC rise capability) with Class B temperature rise (80 ºC).  The motors shall be suitable for 6 starts per hour, two of which shall be consecutive.

D18.3                       Type

The type of motor (and starter if applicable) to be supplied is determined by the requirements of the application specified in the Detailed Mechanical Specification and by the starting limitations specified in the Electrical Specification.  In the absence of such specifications, a standard squirrel cage motor complying with this Clause shall be offered.

D18.4                       Construction

Motor frames shall be of the totally enclosed fan cooled type with cast iron yoke frames and cast iron end covers.  Sheet steel is not acceptable for fan cowls and these shall be of cast iron, tough plastic or stainless steel.  The end covers and yoke shall be properly machined and each cover shall locate on a spigoted register to ensure concentricity and parallelism.  Bearings shall be of grease lubricated roller and/or ball type, provided with grease nipples (with extension tubes where access is restricted) and sealed to suit external use.  Motors required for external use shall be fully weatherproofed.

D18.5                       Terminal Boxes

Terminal boxes shall be top mounted wherever possible and arranged for cable entry from either side.  The two ends of each stator winding shall be "brought out" to the terminal box.  Squirrel cage motors shall be wired to permit both direct‑on‑line and star‑delta starting.

D18.6                       Thermistors

Motors of 55 kW and up to (but not including) 150 kW, as well as motors for variable speed drives shall be provided with thermistors embedded in the windings of each phase.  The thermistor tails shall be "brought out" to separate terminals mounted near the motor winding terminal block.

D18.7                       RTDs

Motors rated at 150 kW and above, both fixed and variable speed, shall be provided with PT 100 type RTDs.  Two RTDs shall be provided per phase winding.  All six shall be incorporated into the control system; three to provide monitoring and three to provide high temperature trip functions.

D18.8                       Heaters

Motors of size 75 kW and above shall be fitted with "pocket" heaters.  The heater shall be mounted at the bottom of the motor frame and shall be replaceable without dismantling the motor.  These shall be arranged to switch on when the motor stops operating and switch off when it starts operating.

D18.9                       Slip‑Ring Motors

Slip‑ring (wound rotor) motors shall be of the totally enclosed fan cooled type with stainless steel slip‑rings.  The slip‑rings shall be mounted inboard of the non‑drive end bearing and shall be fitted and keyed to the shaft as a single unit.  The terminal box shall be common to both stator and rotor connections.

The brush holders shall be manufactured from fibreglass and shall be removable from the terminal box as a complete unit.  Where the current density in a single brush at the full operating load approaches or is above 80 % of the capability of the brush, then an additional brush shall be provided in a separate brush box.

D18.10                   Motor Speed

Motor speeds shall be selected as follows:
(a)             motors with ratings below 30 kW can have nominal speeds up to 3 000 rpm.
(b)             preference shall be given to motors with nominal speeds up to 1 500 rpm for ratings between 30 kW and 132 kW, both inclusive.
(c)             motors with ratings above 132 kW shall have a nominal speed of 1 500 rpm or below.

D18.11                   Variable Speed Applications

In applications where the motor speed is controlled by variable frequency drive, the motors shall be cooled by a separate, 50 Hz motor driven "piggy‑back" fan.  This requirement will be waived if the Contractor can provide documentation to confirm that the drive and motor design can operate in the application, with shaft‑mounted fan, without overheating.  This requirement does not apply to submerged motor applications.

D18.12                   Hazardous Locations

When required to suit a hazardous location in terms of SANS 10108 or in terms of this Specification, suitable motors complying with SANS 60034‑5 or SANS 61241, as appropriate, shall be supplied.  The relevant SANS certificates, clearly indicating the location classification in which the machine may be operated, shall be submitted to the Engineer before delivery of the motors.  Each motor shall be clearly and permanently marked with the applicable certificate number.

D18.13                   Special Motors

Should the Tenderer wish to offer a different type of motor to those specified so as to obtain special starting characteristics and/or variable speed, a full technical specification of the motor must be supplied and such specification shall be for equipment to a standard at least equal to that of the motors specified above.  In particular, no item of electrical protection shall be omitted.

Warning

Motor manufacturers must be warned that the motors are to be installed in an extremely corrosive and often damp environment.  All motors shall therefore be adequately protected against corrosion.

D18.14                   Pipework Installation

D18.14.1   Appearance

Pipes and fittings shall be conservatively selected to suit the application, neatly installed, straight to line and level, adequately supported and shall operate without vibration.

D18.14.2   Valve Orientation

On sludge or raw sewage pipelines, check valves shall, wherever possible, be mounted horizontally and isolating valves with spindles vertical.  Valve handwheels shall be arranged so that they are accessible to the operators.

D18.14.3   Supports

Proposed designs of pipe supports shall be submitted to the Engineer for acceptance prior to manufacture.  Specific requirements are:
(a)             Steel supports shall be fabricated from heavy duty hot‑rolled steel sections.  The complete assembly shall be hot‑dip galvanised after all fabrication is completed.
(b)             Welds shall be “all‑round”.
(c)             Each foot shall feature at least four anchor fasteners.
(d)             For cantilevered pipe supports, the spacing between anchor fasteners shall be not less than one third of the cantilevered length
The spacing between pipe supports shall be as follows:

	APPROXIMATE DISTANCE BETWEEN SUPPORTS FOR STEEL PIPE

	Pipe Diameter (DN)
	Distance Between Supports (mm)

	0 – 15
	800

	20 – 50
	1 500

	65 – 100
	2 500

	125 – 200
	3 500

	250 – 500
	5 000

	> 500
	6 000

	
	

	Distance between supports must be halved for pipe materials other than carbon steels and stainless steels.

	


Pipe supports shall be so located that when an item of mechanical equipment is removed, the associated valves and pipework are still adequately supported.  Supports shall be provided close to heavy items such as valves.  No external loads shall be placed on items of mechanical equipment such as pumps, compressors, etc.  Adequate provision shall be made for expansion and contraction due to variations in temperature or pressure.

3 mm thick neoprene strips shall be placed between pipes and supports or clamps to protect the paintwork and limit corrosion.  Where roller or sliding supports are used to accommodate movement, suitable wear blocks shall be fixed to the pipe to prevent damage.

Floor pipe supports shall be aligned using a nut above and below the foot.  A space of at least 20 mm shall be left between the foot and the floor and this space shall be filled using non‑shrink grout in accordance with the manufacturer's recommendations once alignment has been completed.  Alternative designs and installations may be submitted by the Contractor.  Wall pipe supports shall be similar.

Where the Engineer approves the use of concrete pipe supports to be built by a civil contractor under a separate contract, these will be constructed after installation of the pipework and temporary supports shall be provided by the Contractor in positions which will not interfere with the construction of the concrete supports.

D18.14.4   Pressure Testing

All pipelines shall be pressure tested to 1,5 times maximum working pressure.  This shall be done before covering up the pipeline in any way where applicable and shall be witnessed by the Engineer. 



D19                            PIPEWORK FOR PUMP SUCTION

D19.1                       General

Pump suction pipework shall be designed in accordance with good engineering practice.  The following, in particular, shall be complied with:
(a)             Suction pipework shall be sized, where practical, to ensure that the flow speed is no higher than 1,5 m/s.
(b)             High points shall be avoided and it is preferred that the pipework slopes up toward the pump.
(c)             Air leaks shall be avoided/prevented.
(d)             Reducers shall be of the unequal type.
(e)             Reducers shall have a diametral reduction of no more than 50 mm per 300 mm length and shall have a parallel‑sided length between the tapered portion and each flange.
(f)               “Lobster‑back bends” shall have a minimum of five segments.  The segments welded to the pipe flanges shall be perpendicular those flanges.
(g)             Flow straighteners shall be provided where specified in the Detailed Mechanical Specification.
(h)             Strainers shall be provided where specified in the Detailed Mechanical Specification.

D20                            CORROSION PROTECTION : PAINT COATINGS

D20.1                       Paint

D20.1.1                 Paint Quality

Paint shall be of best quality, of approved manufacture and brand and comply with the requirements of the relevant SANS (South African National Standards) or BS specifications.

D20.1.2                 Compatibility

All materials in a paint system shall be purchased from one paint manufacturer.

D20.1.3                 Packaging

All coating materials shall be delivered in the manufacturer's original, sealed containers of maximum 25 litre capacity, clearly marked with the following:
(a)             Manufacturer's name.
(b)             Product Brand and Reference Number.
(c)             Batch Number, which may incorporate the date of manufacture.
(d)             Date of manufacture, unless already incorporated in the batch number.
(e)             Abbreviated instructions for storage and use of the material, which shall include mixing ratios of components for multi-component materials, minimum temperature of application, method of application, and minimum and maximum overcoating times where applicable.

D20.1.4                 Confirmation of Suitability

Contractors shall obtain confirmation from their paint suppliers that, when using their paints, the systems specified are technically correct and suitable for the application and the material being coated.

D20.2                       Paint Application

D20.2.1                 Surface Preparation

All surfaces shall be properly prepared as specified in Clause "Corrosion Protection : Surface Preparation".

Coats shall be clean and free from dust, oil and moisture before overcoating.  The primary method for determination of oil and grease contamination of surfaces shall be visual inspection.  Any surface that exhibits obvious signs of oil and grease, as well as variations in surface rusting and flash rusting, shall be regarded as having oil or grease contamination.  All surfaces which have been machined or have had holes drilled shall be regarded as having oil and grease contamination.

D20.2.2                 Environmental Conditions

Paint shall not be be applied if:
(a)             the conditions are windy or dusty.
(b)             the surface temperature is less than 10 ºC.
(c)             the surface temperature is less than 3 ºC above dewpoint.
(d)             the surface temperature is above 35 ºC.
(e)             the conditions are contrary to the manufacturer’s recommendations.
(f)               the relative humidity is 85% or above (the determination of humidity may be made using moisture sensitive hair-type gauges, electronic gauges or sling psychrometers (whirling hygrometers) having a resolution of at least 1% humidity.  Electronic gauges shall have calibration certification not more than 6 months old.  Moisture sensitive hair-type and analogue gauges shall have a calibration certificate not more than 1 month old.  The accuracy of thermometer used in sling psychrometers shall be tested by placing at least 4 thermometers displaying temperatures within half a degree Centigrade of a mean shall be used).


D20.2.3                 Mixing

Coating materials shall be mixed thoroughly by a power stirrer.

In the case of two-pack materials, each component shall be thoroughly stirred separately.  The two components shall then be mixed together in the proportions supplied by the manufacturer until the mixture is completely homogeneous.  The use of part of the contents is not acceptable.

In the case of solvent based epoxy materials, the mixed material shall be allowed to stand for the induction period recommended by the material manufacturer.

D20.2.4                 Painting

Paints shall be applied strictly in accordance with the manufacturer's instructions by tradesmen skilled in this class of work.  Thinning of paint shall only be allowed for spray application and the manufacturer's recommended thinners shall be used.

D20.2.5                 Stripe Coats

All edges and welds shall be provided with at least one stripe coat.  This coat shall, preferably, be the same as the primer but can be the same as the intermediate coat.

D20.2.6                 Coating of Hidden Areas

Areas which will be inaccessible after erection and surfaces resting on floors shall receive the full paint system prior to erection.

D20.2.7                 Surfaces in Contact

Mating or contact surfaces shall be treated with one of the following systems, the system being chosen to suit the application:
(a)             Surfaces shall be prepared and primed and brought together while the paint is still wet; or,
(b)             Each surface shall be provided with one coat of inorganic zinc silicate; or,
(c)             Surfaces shall be provided with a mastic or sealant; or,
(d)             Surfaces shall be provided with insertion rubber or other gasket material.

D20.2.8                 Crevices

Crevices will not be permitted.  Where unavoidable crevices are accepted by the Engineer, such crevices shall be sealed with either a coal tar product which can be applied at thicknesses of up to 1 000 μm such as Carboline Bitumastic 50 or equivalent; or a two part solvent free epoxy which can be applied at thicknesses of up to 600 μm such as Sigmaline 523 or equivalent.

D20.2.9                 Items Encased in Concrete

Metal to be encased in concrete shall be painted externally up to 30 mm inside the concrete section, leaving the remainder bare so as to facilitate bonding with the concrete.

D20.2.10             Protection of Machined Surfaces

Where painting of machined surfaces is not possible or advisable, these surfaces shall be coated with an approved proprietary anti‑corrosion compound giving 12 months protection under operating conditions.  Shaft ends and machined mating or mounting surfaces or pads shall be so coated and shall not be painted.

D20.2.11             Coating Thickness

The dry film thickness shall be measured using a non‑destructive thickness testing machine and shall comply with the Specification.  90 % of all thicknesses measured shall comply with the minimum requirements of the Specification.  Up to 10 % of all readings may be below the specified minimum thickness, but may not be less than 80 % of the specified minimum thickness.

D20.2.12             Repair

Painted areas damaged during transportation, erection or any means whatever shall be repaired as follows -  Rusted spots shall be removed and cleaned by means of a wire brush or emery paper to a bright metal finish and the surrounding paint which is still intact shall be feathered for a distance of 50 mm beyond the damaged area.  Spot priming and repair shall consist of all the coats previously applied and shall overlap the undamaged area.

D20.2.13             Protection on Site

Proper and adequate use of cover sheets and other means shall be made to protect the existing paintwork from damage and from metal dust and sparks when welding, grinding, and wire brushing on site.  Similarly effective steps shall be taken to prevent spillage or splashing or other damage to floors, walls and equipment when painting on site and any damage or mess caused shall be corrected at the Contractor's cost.

D21                            Final Coat

A continuous, smooth finish with a uniform colour is required.  The final external coat/s shall, where applicable, be applied on Site after installation.
D22                            FLOW METERS

D22.1                       Electromagnetic Flow Meters

D22.1.1                 Meters

Electromagnetic flow meter sensors shall be full‑bore, in‑line, double‑flanged units with remotely mounted transmitters.  The transmitters shall provide local flow indication and 4‑20 mA output.  Sensors shall, unless otherwise specified, have IP 68 protection and transmitters shall have IP 67 protection.

Electromagnetic flow meters shall have polyurethane lined stainless steel tubes with either Titanium or Hastelloy C electrodes.  Accuracy shall be + 1 % of flow or better.  Rubber linings are acceptable for treated water applications.

Calibration shall be in litres per second unless otherwise specified.

For applications other than for treated water, flow meters shall be provided with an electronically operated electrode cleaning device.  Automatic, timed cleaning shall be provided.

D22.1.2                 Installation

The equipment shall be correctly installed, connected, adjusted and calibrated by competent persons.  Calibration shall be done in the presence of the Engineer.  The operation and signal transmission of meters against electromagnetic interference shall be provided.

The meter shall be installed with a straight pipe length of at least 10 pipe diameters upstream of the sensor and a straight pipe length of at least 5 pipe diameters downstream of the meter.  If this is not possible, specific measures shall be taken to provide flow straightening.  The complete meter installation shall comply with the manufacturer's instructions.

Grounding rings shall be supplied and installed if the application requires these.

D22.1.3                 Testing

A factory test calibration certificate shall be provided for each flow meter.

The flow meter shall be provided with a simulation test unit for field verification of the measuring system without removal of the sensor.    If more than one identical model flow meter is installed, two simulation test units shall be provided.

D22.2                       Visual Flow Meters and Indicators

D22.2.1                 General

Visual flow meters or flow indicators shall be provided if specified in the Detailed Mechanical Specification.  These are normally used for auxiliary circuits such as cooling and lubrication circuits and for flushing of mechanical seals.

Design and Materials

The units shall be of the double window type with a graduated indicating flap.  Flow indicators which utilise a moving spinner or ball will be acceptable in some applications.

The body shall be double flanged and shall incorporate easy dismantling to allow cleaning of the windows.

Bodies shall be of stainless steel.

