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[bookmark: _Hlk16885796]C3               SCOPE OF WORK

C3.1            Description of the Works

C3.1.1         Employer’s Objectives
The primary objective of the project is to rehabilitate, refurbish and bring back to operational functionality the Thabazimbi Wastewater Treatment Works (WWTW) to provide a safe, reliable and sustainable wastewater treatment system capable of meeting the current service delivery requirements of the Thabazimbi Local Municipality..

C3.1.2         Overview of the Works

The Works comprise the refurbishment of the Thabazimbi Wastewater Treatment Works (WWTW) within the Thabazimbi Local Municipality. The objective of the project is to restore the treatment functionality and operational reliability of the existing wastewater treatment system, ensure compliance with the applicable effluent discharge standards, and provide infrastructure capable of meeting the Municipality's current wastewater management requirements.

C3.1.3         Extent of the Works

Under this Contract N° TECH/02/2026-27, Thabazimbi Local Municipality is inviting tenders for the design and construction of the rehabilitation of the Thabazimbi Wastewater Treatment Works. The scope of works comprises the refurbishment and rehabilitation of the following:
1. Inlet works incorporating manually raked screens, hydraulic grit channels and flow measurement facilities.
1. Rehabilitation of the existing biofiltration treatment process stream comprising a primary settling tank, a trickling filter and a humus tank.
1. Refurbishment and rehabilitation of the activated sludge treatment process stream comprising 2 No, bioreactors, secondary clarifiers and associated pumpstations.
1. Refurbishment of the equalisation basin and associated pumpstations.
1. Refurbishment and rehabilitation of sludge digestion and drying facilities and associated pumpstations
1. Refurbishment and rehabilitation of ancillary electrical facilities.
1. Design and construction of appropriate security infrastructure comprising perimeter fencing and a guard house

C3.1.4         Location of the Works

The project is located in Thabazimbi Town within the Thabazimbi Local Municipality at the following general locations:

1. THABAZIMBI  WWTW				:					24°36'23.33"S		27°23'17.37"E

C3.1.5 	Temporary Works

The Contractor is to allow for all temporary works required for this Contract.
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C3.2            Employer’s Agenting


C3.2.1         Design services and activity matrix

The responsibilities for design and documentation are identified below:

	Description
	
	Responsible Party


	Employer's Requirements (Project Brief and Performance Requirements)
	:
	Employer

	Concept Development and Process Philosophy
	:
	Employer (Existing)

	Detailed Employer’s Agenting Design (Process, Civil, Structural, Mechanical, Electrical and Instrumentation)
	:
	Contractor

	Temporary Works Design
	:
	Contractor

	Design Calculations, Reports and Construction Documentation
	:
	Contractor

	Design Coordination and Design Certification
	:
	Contractor

	Shop Drawings and Equipment Data
	:
	Contractor

	Preparation of As-Built Drawings and O&M Manuals
	:
	Contractor



	C3.2.2
	Employer’s design
	




The Employer is responsible only for the preparation of the Employer's Requirements. The Contractor shall be responsible for the complete design of the permanent works and any temporary works necessary for the execution of the Contract.

C3.2.3         Drawings

Drawings from the Employer

The Employer may make available to the Contractor the drawings, reports and other information listed in the Employer's Requirements for information purposes only. Such information is provided to assist the Contractor in understanding the existing works and developing the design but shall not relieve the Contractor of its obligation to verify existing conditions and to undertake the complete design of the Works. Except where expressly stated otherwise in the Contract, the Contractor shall not rely upon the accuracy or completeness of the Employer's drawings and shall satisfy itself as to their suitability for the purposes of the Contract.

C3.2.4         Design Procedures

Designs undertaken by the Contractor must be in accordance with best practice, and comply with all relevant legislation and must be approved in writing by the Employer’s Agent.
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C3.3            Procurement

C3.3.1         Labour

The Contractor shall provide all labour, supervision and management necessary for the execution, testing, commissioning and completion of the Works. All personnel shall be suitably qualified, experienced and competent for the duties assigned to them and shall comply with the requirements of the Contract, applicable labour legislation, occupational health and safety legislation and the Employer's Requirements.

C3.3.2         Subcontracting

Where the Tenderer proposes to subcontract any portion of the Works, the Tenderer shall clearly identify the proposed subcontractors in the Schedule of Proposed Subcontractors included in the Tender. The schedule shall include the full name, registration details, address, specialist discipline and the portion of the Works proposed to be subcontracted.

The appointment of any subcontractor shall be subject to the acceptance of the Employer's Agent where such acceptance is required by the Contract.

The Contractor shall remain fully responsible for the acts, omissions, design (where applicable), performance and compliance of all subcontractors and specialist suppliers engaged on the Contract. The acceptance of a proposed subcontractor by the Employer's Agent shall not relieve the Contractor of any obligation or liability under the Contract.

C3.4            Construction

C3.4.1         Works Specifications

C3.4.1.1      Applicable Specifications

The standard specifications on which this contract is based are those included in C3.5 of the Scope of Work.

The variations, additions and amendments to the standardised specifications are included as C3.6 Project Specifications.   The Project Specifications take precedence over the Standard Specifications.

The Particular Specifications are included as C3.7 and take precedence over the Standard Specifications but not over the Project Specifications.

C3.4.1.2      Applicable national and international standards

The standard specifications on which this Contract is based are the South African National 
Standards Standardised Specifications for Civil Employer’s Agenting Construction SANS 1200.

C3.4.1.3      Certification by Recognised Bodies

Wherever possible items and materials for construction of the works shall comply with the relevant South African National Standards Specifications and with the British Standards where these are applicable in the absence of local standards.

The Contractor, when using materials conforming to a Standard Specification shall if called upon furnish the Employer’s Agent with certificates of tests showing that the materials do so conform.

C3.4.1.4      Construction, Erection, Installation, Adjustment and Operation

The work of construction, erection, and installation of the plant is to be carried out under skilled artisans, experienced in the type of work to be executed, under the personal supervision of the Contractor's supervisors, whose qualifications and experience to supervise this work must be acceptable to the Employer’s Agent.   The plant, when erected and installed, shall be of neat and workmanlike appearance, solidly and evenly supported, true to line and level, plumb and in proper working order. 

Before handing over the plant, the Contractor is to ensure that every component is operating satisfactorily.  The work will not be deemed to have been completed until the Employer’s Agent is fully satisfied in this connection.

C3.4.2         Plant and Materials

C3.4.2.1      Plant and Materials Supplied by the Employer

No new plant or materials will be supplied by the Employer under this Contract.

C3.4.3         Construction Equipment

No construction equipment will be made available for use by the Contractor.  All construction equipment required for the completion of the works shall be provided by the Contractor.

C3.4.4         Existing Services

The Contractor shall be responsible for identifying, locating and verifying the position, extent, depth, condition and operational status of all existing services that may be affected by the Works, whether or not such services are shown on the Employer's drawings. Prior to commencing any excavation or construction activities, the Contractor shall liaise with the relevant service owners and authorities, undertake all necessary investigations and service detection, and take all reasonable precautions to protect existing services from damage.

Any damage caused to existing services by the Contractor shall be repaired or reinstated by the Contractor at its own cost, unless otherwise provided for in the Contract. 

C3.4.5         Site Establishment

C3.4.5.1      Services and Facilities Provided by the Employer

C3.4.5.1.1   Water

The Contractor shall make his own arrangements concerning the supply of water. Presently potable water supply is available in the immediate project area and the Water Supply Authority is the Thabazimbi Local Municipality.

C3.4.5.1.2   Electricity

The Power Supply Authority is ESKOM. The Contractor will be required to make his own arrangements with, and pay all the requisite connection and consumption charges for whatever temporary supplies he/she may require for his/her use on the site and his/her tender will be held to include for all such costs and charges.

C3.4.5.1.3   Telecommunication services

The Contractor is to provide his own telephone facilities on site.  No telephone will be required for the use of the Employer’s Agent or his representative for the duration of the Contract.

C3.4.5.2      Facilities Provided by the Contractor

The Contractor will be permitted to locate his offices, storage facilities, workshops, latrines, etc., on a site indicated by the Employer’s Agent. Temporary buildings and fencing are to be neat and presentable and the surrounding areas must at all times be kept in a neat, clean and orderly condition. The Contractor shall provide and maintain at his own cost all sheds and housing of a temporary nature necessary for the convenience of his workmen and for the accommodation and proper protection of his erection or other equipment from damage or loss.

These are to be erected only on sites which shall have been approved by the Employer’s Agent and they shall be removed as soon as their necessity and the site thereof restored to its original condition and the ground left clean and sanitary.  The Contractor must not cut down or damage any trees nor make any excavation without the written permission of the Employer’s Agent and will be required to restore the site to its original condition on completion of the works.

All buildings and latrines shall be in accordance with the Local Authority and State Heath regulations and shall be kept in a clean, sanitary condition to the satisfaction of the Employer’s Agent.

No housing is available for the Contractor's employees and the Contractor shall make his own arrangements to house his employees and to transport them to site. No informal housing or squatting will be allowed.

The Contractor shall provide the necessary ablution facilities for the use of his employees. Chemical toilets only will be allowed where temporary facilities have to be provided. 

All sanitary fees and charges due under the Local Authority or State Health Regulations or bylaws shall be paid by the Contractor. Throughout the progress of the Contract, all latrines shall be maintained by the Contractor in a clean, sanitary condition to the satisfaction of the Employer’s Agent.

The Contractor shall provide security watchmen to safeguard the works, plant, personnel and materials for the contract as he deems fit at no extra cost for the Employer.  The Contractor must ensure that all his employees as well as the employees of his subcontractors are able to identify themselves as members of the construction team. No employees except for security guards will be allowed to sleep or be accommodated on the site.

The Contractor shall pay special attention to the management and disposal of all water on site from whatever source. It is essential that all completed works or parts thereof are kept dry and properly drained. Claims for delay and for repair of damage caused to the works as a result of the Contractor’s failure to properly manage rain and surface water, will not be considered.

The Contractor shall dispose all surplus and unsuitable material in legal spoil areas of his own choice. He shall be responsible for all arrangements necessary to obtain access to such spoil sites.

C3.4.5.3      Storage and laboratory facilities

No storage facilities will be available or provided by the Employer and the Contractor is to make suitable arrangements to deliver materials as and when required for erection purposes and when called for by the Employer’s Agent, whether such call be issued on or after the delivery date offered by the Tenderer.

C3.4.5.4      Vehicles and equipment

No vehicles will be required for use by the Employer or his Representative.

C3.4.5.5      Notice Board

The Contractor will erect a site notice board, by the main road, in the standard format as shown on the drawings.

C3.4.6         Permits and way leaves

The Employer will obtain the necessary approvals and the Contractor will be required to comply with the authorities and landowners‟ / occupiers‟ requirements at all times.

The Contractor will be required to take cognisance of, and comply with, the general wayleave and „permission to occupy‟ requirements of the authorities and land owners / occupiers during the construction of the works.

C3.4.7         Water for construction purposes

The Contractor shall be responsible for making all arrangements for the provision, abstraction, transportation, storage, distribution and payment for all water required for the execution of the Works.

Where practicable and subject to the approval of the Employer and the relevant service authority, construction water may be obtained from the existing municipal water supply system. The Contractor shall obtain all necessary approvals and permits, provide all temporary connections, meters, storage tanks, pumps and distribution pipework, and pay all applicable connection charges and water consumption costs.

C3.4.8         Survey control and setting out of the works

The Contractor will be responsible for the setting out of the works.  The Contractor shall take special precautions to protect all permanent survey beacons or pegs such as bench-marks, stand boundary pegs and trigonometrical beacons, regardless whether such beacons or pegs were placed before or during the execution of the Contract. If any such beacons or pegs have been disturbed by the Contractor or his employees, the Contractor shall have them replaced by a registered land surveyor at his own cost.

C3.4.9	  Community Liason Officer and Local Labour

A provisional sum has been set aside in the contract for the employment of a Community    Liaison Officer (CLO), if required, for the duration of the contract.

The primary role of the CLO shall be liaison and facilitation of communication which shall include inter alia :

· Assist in all aspects related to the recruitment of local labour, and advise them of their rights
· Act as a source of information for the community and the Councillors on issues related to the contract
· Keep the Contractor advised on community issues
· Keep the Contractor advised on any issues pertaining to local security (where applicable)
· Assist in setting up any meetings/negotiations with affected parties
· Keep a site diary and record details of labour/community issues that may arise
· Monitor and report on general Health and Safety issues on site
· Assist in HIV/AIDS awareness programmes
· Attend contract site meetings and report on labour/community issues

The CLO shall have no authority to issue any instructions to the Contractor. The CLO shall be neutral to all parties and endeavour to remain impartial should any conflict arise.

The minimum skills for a CLO shall include :

· An ability to work with others
· An ability to communicate in a local language and English
· An ability to communicate in writing
· Sound interpersonal skills

Should the CLO function not involve a full days work, the CLO will be expected to undertake other administrative work allocated by the Contractor for the balance of the day.

The Ward Councillor shall be responsible for the selection of the CLO, however, the selected CLO shall be directly accountable to the Contractor.

The CLO shall be employed on a full day basis, for the duration of the contract and shall be paid at a rate to be agreed with the Employer’s Agent. In addition, all statutory conditions of employment in respect of UIF, Workmen’s Compensation, etc. shall be met.

Responsibility for identifying a pool of suitable labour shall rest with the CLO, although the Contractor shall have the right to choose from the pool. The Contractor (and subcontractors) shall have the right to determine the total number of labourers required at any one time, which may vary throughout the contract.

The Contractor shall have the right to replace labour that is not performing adequately and the replacement of any labourer shall be done in conjunction with the CLO.






PART C3: SCOPE OF WORKS																					Page C3.4.4

THABAZIMBI LOCAL MUNICIPALITY

THABAZIMBI TOWN BULK SANITATION INFRASTRUCTURE REFURBISHMENT

CONTRACT No : TECH/02/2026-27

[bookmark: _Hlk521309290]THABAZIMBI WASTEWATER TREATMENT WORKS AND SEWER PUMPSTATIONS REFURBISHMENT AND UPGRADE
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C3.5            STANDARD SPECIFICATIONS
C3.5.1         Standard Specifications
INTRODUCTION

The Standard Specification gives a general description of the requirements to be met, and sets out the relevant specifications relevant to the Contract as well as other relevant and additional clauses.  In certain clauses the standard specifications allow a choice to be specified in the project specifications between alternative materials or methods of construction and for additional requirements to be specified to suit a particular contract.  Details of such alternative or additional requirements applicable to this contract are contained in the project specifications.

C3.5.2         Quality Management

C3.5.2.1      Applicable Quality Assurance Standards

The Tenderer shall provide a co-ordinated and formally documented statement of his quality management system, including quality management objectives, policies, organisation and procedures, for the compulsory implementation of SANS 0157, Code of Practice for Quality Management Systems, Part III.  The same applies to Part II of the said Code of Practice which must be implemented on certain selected items only.   However, although Part II will not be implemented in all instances it will not exempt the Contractor of compliance with the quality requirements laid down in the tender documents.  Monitoring and control by the Employer’s Agent may be done at any time on any material.

The Contractor shall submit with his tender an assessment report on his quality management and quality control system issued by an independent Quality Assurance Authority approved by the Employer’s Agent.  The inspection on which this assessment report is based shall have taken place not more than 12 months prior to the closing date for this tender.

Responsibility for and all associated costs of compliance with this sub-clause shall rest with the
Contractor.

C3.5.2.2      Quality Assurance Enhancement

Should the Contractor or any of the proposed sub-contractors not comply with Sub-Clause C3.5.3.1 at the time of tender, a Contract may be awarded subject to a written undertaking to enhance his own and/or Sub-Contractor's quality assurance system to the satisfaction of the Employer’s Agent before commencement of the contract.

C3.5.2.3      Quality Assurance Staff

The Contractor shall satisfy the Employer’s Agent that a quality specialist together with sufficient and suitably qualified staff will be assigned to control the quality of the material used by each sub- contractor engaged in the supply of critical and major components and sub-assemblies.

C3.5.2.4      Employer's Agent Quality Assurance Representative/Inspector

The Employer’s Agent may elect to appoint an independent quality assurance representative to act in a surveillance capacity on his behalf for part or all of the contract.

The Employer’s Agent's Quality Assurance Representative will be a selected Sub-Contractor and will be paid by the Contractor under this Contract for all tests passed by the Inspector and certified by the Employer’s Agent. The Inspector will not act as the quality controller for the Contractor or his Sub- Contractors and accordingly any tests failing inspection will be for the account of the Contractor. Similarly, the costs of all inspections arising following any failed tests will be for the account of the Contractor.
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C3.5.2.5       Classification of Material

Part II of the above-mentioned Code of Practice, ie a quality system for manufacture and installation, will apply only to certain critical material, products and services if and where indicated hereunder in this document.

C3.5.2.6      Sub-Letting

All enquiries made and contracts placed by the Contractor for critical components shall require that sub-contractors comply with the requirements of the preceding sub-clauses. Responsibility for and all associated costs of compliance shall rest with the Contractor.  In instances where SANS 0157 is not applicable, Tenderers must indicate what equivalent alternative Code of Practice is being implemented.

C3.5.3         Standard Civil Specifications

The standard specifications on which this contract is based are the South African National Standards Standardised Specifications for Civil Employer’s Agenting Construction SANS  1200. Although not bound in nor issued with this Document, the following Sections of the Standardised Specifications of SANS 1200 shall form part of this Contract:

Reference made hereinafter to specifications of the South African National Standards (SANS) or the British Standards Institute (BS) shall be deemed to include all revisions of and/or additions to such specifications ruling at the closing date of tenders.

Standardised Specifications

AA	1986	-	GENERAL (Small Works)
AB	1986	-	EMPLOYER’S AGENT’S OFFICE
C	1982	-	SITE CLEARANCE
DA	1990	-	EARTHWORKS (Small Works)
DB	1989	-	EARTHWORKS (Pipe Trenches)
GA	1982	-	CONCRETE (Small Works)
HA	1990	-	STRUCTURAL STEELWORK (Sundry Items)
HC	1988	-	CORROSION PROTECTION OF STRUCTURAL STEELWORK
L	1983	-	MEDIUM PRESSURE PIPELINES	
LB	1983	-	BEDDING (Pipes)
LE	1982	-	STORMWATER DRAINAGE


The variations and additions to the standardised specifications (Project Specifications) as well as the Particular Specifications are included as C3.6 and C3.7 respectively.  The variations, are prefixed PS, and take precedence over the SANS Standardised Specification.

Where the particular specifications are in conflict with either the variations and additions to standardized specifications or the SANS Standardised Specifications, the particular specifications shall take precedence.

The following SANS specifications are also referred to in this document and the Contractor is advised to obtain them from Standards South Africa (a division of SANS) in Pretoria.

SANS 10396: 2003:  Implementing Preferential Construction Procurement Policies using Targeted Procurement Procedures

SANS 1921-1 (2004): Construction and Management Requirements for Works     Contracts Part 1: General Employer’s Agenting and Construction Works

SANS 1921-6 (2004): Construction and Management Requirements for Works Contracts Part 6: HIV / AIDS Awareness

The standardised specifications (SANS  1200) must be read in conjunction with the new SANS 1921 family of standards.  In case of any discrepancy or conflict between the two, the SANS 1200 specification shall take precedence and shall govern.

Refer also to the Preface on interim situation until full suite of SANS Series of Specifications is available, on the first page of the Project Specification.

The term “project specifications” appearing in any of the SANS 1200 standardised specifications is deemed to be equivalent to the term “scope of work” in SANS Specifications.

C3.5.3.1      Certification by recognised bodies

Wherever possible items and materials for construction of the works shall comply with the relevant South African Bureau of Standards Specifications and with the British Standards where these are applicable in the absence of local standards.

The Contractor, when using materials conforming to a Standard Specification shall if called upon furnish the Employer’s Agent with certificates of tests showing that the materials do so conform.

C3.5.3.2      Preface on Interim Situation until Full Suite of SANS Series Specifications are Available

The Bill of Quantities is based on the SANS 1200 system of specifications and measurement.

Where SANS specifications are available, these have been incorporated into the “Contract” section of this document.

Where overlapping specifications from the SANS  1200 Series of Specifications occur the appropriate SANS 1200 specifications have been incorporated into the Project Specifications.

In such cases, the following shall be observed:

i.      the requirements of the SANS 1200 specifications shall prevail over the requirements of the SANS specification(s).

ii.	The payment clauses in the Bill of Quantities are based on the SANS 1200 series of specifications for consistency and the Tenderer is required to ensure that he has priced all of the requirements pertaining to the SANS specification.


C3.5.4         Standard Mechanical Specifications
[bookmark: _Toc88556613][bookmark: _Toc141854492][bookmark: _Toc141854623][bookmark: _Toc145733839][bookmark: _Toc145742204][bookmark: _Toc145817384][bookmark: _Toc163535512][bookmark: _Ref163535810][bookmark: _Ref163536932][bookmark: _Toc163537110][bookmark: _Toc223697241]C3.5.4.1	Protection Against Corrosion and Paint Coatings
Where corrosion of metal may be expected, the Contractor shall supply materials which are resistant to corrosion.  Any material showing signs of corrosion, tuberculation or pitting before expiry of the Defects Liability Period must be replaced by the Contractor at no cost to the Employer.  The Tenderer's prices will be held to include the cost of all painting or other surface treatment which is not separately specified or scheduled but which is nevertheless necessary for the protection of surfaces against corrosion.

The coating systems to be applied under this Contract shall be carried out strictly in accordance with the manufacturer's instructions which written instructions shall be obtained by the Contractor and a copy handed to the Employer's Representative prior to commencing painting operations. 

Paint System No 1

Epoxy coating for internal and external surfaces of Mild Steel pipes and/or Steelwork immersed in or located within 1 metre above the Polluted Water level. Surface Preparation - Sa 2½.

· Sigmacover 522 – Epoxy primer 50m Dry Film Thickness (DFT)
· Sigmaguard 790.- Epoxy coating 2 coats x 150m DFT


Paint System No 2

Structural Steelwork  - Exterior Work. Surface Preparation - Sa 2½

Coating for external surfaces of Mild Steel pipes and/or Steelwork both located more than 1 metre above the Polluted Water level.

· Sigmazinc 160    – Zinc primer 60m DFT
· Sigmacover 435 .- General purpose epoxy build coat 150m DFT
· Sigmadur 550     -  Polyurethane finishing coat 60m DFT


Paint System No 3

Structural Steelwork: Interior Work. Surface Preparation - Sa 2½

· Sigmacover 280  – Zinc phosphate primer 75m DFT
· Sigmadur 550      -  Polyurethane finishing coat 60m DFT


Paint System No 4

Overcoating Galvanised Steel. Surface Preparation -Clean Surface with approved cleaner

· Sigmacover 280  – Zinc phosphate primer 75m DFT
· Sigmacover 456   -  Epoxy finishing coat 75m DFT


Application of Paint Coatings

No application of paint shall be carried out before the paint manufacturer has approved both the proposed firm of applicators and the plant he proposes to use, except where instructed to the contrary by the Employer’s Agent.

When applicable, the range of temperature within which paint may be applied (outside the range from + 5 to + 35C) shall be that range which the manufacturer of the paint shall approve in writing.  Such approval shall be obtained by the Contractor.

Stripe coating to all sharp edges is required under this Contract.

The embedded lengths of irremovable fasteners which penetrate deeper than 75 mm from a concrete face, may be left as base metal.  The remaining portion shall comply with the paint system specified for the adjacent steelwork.

Surfaces which will be come inaccessible for coating after fabrication or erection shall be given the full paint treatment specified plus one further top coat prior to the surfaces becoming inaccessible. Surfaces of welded connections must be painted before welding is carried out and painted surfaces damaged by welding must be repainted without delay.  In the case of bolted connections, edges of bolt holes must also be painted, and bolts, nuts and washers must be similarly treated.  Washers must be used under all nuts to prevent damage to the treated surfaces of the plate.

Generally the paint system shall be applied at the factory and damage to the system caused during transport or erection shall be repaired on Site after erection has been completed.

Application of Metal Coatings

The grade of hot dip galvanising (HDG) required shall be that for SABS 935 heavy duty coatings carried out in accordance with that specification.  This shall be applicable to all metalwork where HDG is called for either on the Drawings or in the Schedule of Quantities.
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Pipework
All mild steel pipes and fittings other than screwed and socketed pipes, shall comply with the requirements of SABS 719 Grade B, except where scheduled to the contrary.  Unless otherwise specified, all pipes and fittings shall have a wall thickness of 6 mm.

Coating of Pipes and Fittings 
Before leaving the factory all mild steel pipes greater than 150 mm diameter, fittings and other steelwork shall blast-cleaned internally and externally to Grade Sa 2,5 of the Swedish Standard SIS 05-5900 and then be coated in accordance with Clause: C3.5.4.1
Pipes and fittings with nominal diameter less than or equal to 150 mm are to be hot dipped galvanised (heavy duty coating) with final coating in accordance with Clause C3.5.4.1.
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All valves shall be provided with individual test certificates for each valve from the manufacturer; and are to be inspected, and the hydraulic tests witnessed, by an Inspector to be appointed by the Employer’s Agent. The tendered rates for the valves shall include for making arrangements for independent inspections. The Inspectors' fee and recoverable expenses will be for the account of the Employer, fees and expenses arising from abortive or repeat visits due to non-compliance with the specified requirements will be for the Contractor's account and will be deducted from amounts due to the Contractor.

Gate Valves:
Gate valves shall be double flanged and shall comply with requirements of SABS 664, and to Class 10, i.e. 1000 kPa working pressure for the suction valves and delivery valves except where otherwise specified.
Valves shall be drop tight under test and working conditions and shall have non-rising spindle, wedge closure, and suitable for repacking under pressure.  Bodies, gates and glands shall be cast iron or cast steel, spindles bronze, and seal rings on gate and body gunmetal or stainless steel.
All sluice valves shall be fitted with square caps or hand wheels as appropriate.  The direction of rotation shall be anti-clockwise for closing when viewed from above.  The direction of opening or closing of each valve, and the appropriate words shall be embossed on the cap and superfluous arrow heads shall be completely ground off the castings.
Gate valves shall be of the classes specified and shall be tested in accordance with SABS 191.  The valves shall be subjected to both the "closed end" test and the "open end" test.  There shall be no leakage under any of the test conditions.
Each gate valve shall be capable of being opened and closed by one man when the unbalanced head on the gate is equal to the rating of the valve as specified.   If the design of the valves is such that gearing is necessary to achieve this, then the valves shall be equipped with machine-cut spur gearing and differential gear indicators.
All gate valves shall be double flanged with flanges drilled off-centre and with drillings to match existing flanges where applicable and/or to suit the pressure ratings of the valves.  The non-rising spindles shall be bronze or stainless steel and the spindle nut either bronze or gun metal.
A complete specification, accompanied by drawings, is to be submitted at the time of tendering.  Rates for all the gate valves shall include for testing and supply of test certificates, copies of which shall be attached to each relevant invoice and to each copy of each invoice.  The open end test pressure shall be stamped on the top of one flange of each valve.  No payment will be made for valves unless the test certificates have been submitted.  Valves not complying with SABS 664 will be considered as an alternative offer provided full technical details are submitted with the tender.  Resilient seal valves will not be accepted for this contract.  

Butterfly Valves:
Butterfly valves shall be manufactured in accordance with BS5155 (cast-iron and carbon steel butterfly valves for general purposes), as far as is applicable.  Where conflict exists, the requirements of this specification shall take precedence.
The following criteria for construction shall be met:

Body
These shall be of the wafer-lug type, with drilled/tapped bolt holes, to allow the valve to be used at the maximum pressures specified in terminal positions.  This is to allow downstream pipework to be disassembled with the upstream pipework remaining under pressure.

Double flange valves and U-section wafer-type valves, as described in BS 5155 shall be acceptable, provided that:

The valve is suitable for individual bolting of each flange and, the dimension between the inside faces of the flanges is not less than 3D, where D is the diameter of the flange bolts as specified in SABS 1123.
The use of single flanged and flangeless valves shall be permitted only if provision is made for downstream pipework to be disassembled with upstream pipework under pressure.

Bodies shall be one piece casting Ductile Iron, UTS 400 MPa, YP250 MPa, (elongational 12%) GGG42, or equivalent for sizes up to ND 1 500.  Sizes above ND 1 500 shall be of cast steel.  Bodies shall never be in contact with the fluid conveyed and shall be fully protected internally by the resilient seat.

Disc
These shall be cast or stamped, spherically machined and positively splined or keyed internally to the driving shaft.  (Use of plinths or bolts is totally prohibited).
Selection of the disc material shall be made, taking into account the aggressivity of the fluid.  (Cupro-aluminium or stainless steel Grade 316 or equivalent).  A suitably coated ductile iron disc will be considered.

Shaft
Butterfly valve technology shall “dry shaft” ie such that the shaft will never be wetted.    The shafts shall be manufactured from stainless steel and shall be positively splined or keyed to the disc.  The upper and lower shaft and tie-bolt, when assembled to the disc, shall give in effect a one-piece shaft/disc assembly.
The valves shall be capable of being easily operated by one person, against the maximum unbalanced pressure and the effort required to operate each valve shall not exceed a torque of 180Nm.

Liner
The resilient, synthetic rubber seat shall be easily replaceable (bonded liners are prohibited), and shall entirely cover the inside of the body overlapping over the sides to form the seal between the body and matching pipework.
Note that the dimensions of flanges to be used on connecting pipework shall comply with the relevant requirements of SABS 1123.  The valve supplier shall ensure that the dimensions of the liner shall enable it to form the seal between the valve body and these flanges.
Where necessary, the liner shall be keyed to the body with annular grooves, in the bore of the valve.  The design shall be such as to allow the disc to seal drop-tight to the liner, so that there is no ingress of fluid to the shaft area.
Valves with "O" ring shaft backup seals will not be acceptable.  The valve manufacturer shall offer alternative grades to cope with the specified fluid(s).

General
Quarter-turn handles shall be supplied for valves up to and including ND 150.  The handle shall be lockable in all intermediate positions and be adaptable to the valves.
For valves larger than ND 150, a gear shall be used.  The gear operator shall be designed with a worm and nut system.  The gear operator shall be irreversible in any position.  The gear shall have a handwheel and an indicator protected by plexiglass or equivalent showing the position of the disc.  If specified, limit switches shall be fitted, mounted in a waterproof and dustproof housing.
The pipe ND will be as specified in the Project Specification. The supplier shall ensure that the operation of the valve will not be impeded by the presence of cement mortar or other specified lining in the adjoining pies/fittings.

Reflux Valves: 
Reflux valves shall, except where otherwise specified, be double flanged single door swing type and shall be fitted with gun metal seats and bronze hinge and clack pins.  In the case of reflux valves to be mounted horizontally, the design shall be such that the gate rests against the seat in the absence of flow or of differential pressure, without the aid of springs or external counterweights.  Reflux valves shall comply with the requirements of SABS 144 for working pressures as required for each application.   The valves shall be at Class 10, i.e. 1000 kPa working pressure, except where otherwise specified.

Reflux valves shall incorporate, inter alia:
Bronze bushes at each end of the shaft which are capable of being maintained via a removable flange.

Extended shaft to which is attached an adjustable lever arm and counter weight.
Manually operated bypass valve.

Coatings to Valves:
Before leaving the factory valve bodies shall be treated as follows:
Externally – one coat zinc chromate primer to SABS 679 Type I
Internally – Clause C3.6.4 – System 1

After installation, valves shall be further treated with one coat of undercoat and one coat of approved gloss finish. 
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The dimensions and drilling of standard flanges shall comply with the requirements of SABS 1123, 16 bar rating.  Flanges shall be machined flat, ie without a raised joint face.   Puddle flanges shall have the same dimensions as standard flanges but shall be undrilled.
Faces of flanges which will be in contact with jointing gaskets shall receive a protective coating of such thickness and consistency as will not impair the air/gas/water tightness of the joint.  Where flanged pipes and fittings are rubber lined the rubber lining is to be wrapped around from the barrel onto the face of the flange and that rubber will form the gasket.
Flanges are to be drilled “off-centre” ie off horizontal and vertical centrelines.
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The pumps offered shall be pumps of proven performance and preferably of standard design, except that the pumps must be located to suit the layout shown on the relevant drawing issued with the Tender Documents by the Employer’s Agent.   
All parts are to be properly designed with ample margin of safety and are to be suitable for their pumping duties.

The speeds should preferably be as stated in the relevant clauses and should be such as to permit direct drive by a squirrel cage induction motor except in those cases where the drive is to be adapted to suit future changes in duty or where stated otherwise.
Pumps shall be of maker's standard and approved design, capable of doing the duty required at a speed not exceeding 1500 rpm and shall be so balanced that there will be no end thrust when the pump is new or after wear has taken place, or alternatively, suitable heavy duty thrust bearings must be provided.  Pump casings are to be of high grade close grained cast iron or cast steel of grade suitable to withstand the field or factor test pressure specified elsewhere, rigidly secured to a neat, properly designed bedplate or base.  Impellers and guides shall be of CI (for sewage pumps) or stainless steel or phosphor bronze (for potable water pumps) and the shaft of high tensile steel with protecting sleeves of bronze or other suitable metal, the diameter being sufficient to withstand and transmit without whip and with ample margin of safety all torsional and bending stresses to which it may be subjected. The pump manufacturer shall utilise suitable materials for impellers, guides, shafts and protecting sleeves and other parts in contact with the fluid to be pumped so as to enable them to  resist all corrosions and erosion damage.  Bearings are to be of ample bearing area, dustproof with suitable provision for continuous lubrication.

The pumps offered are preferably to be of the self-regulating type with a "stable" characteristic ie for any selected manometric head each pump shall be capable of pumping at only one rate.  Performance particulars and characteristic curves for each type of pump shall be submitted at the time of tendering.  Efficiencies should be as high as possible in the normal indicated operating range.  These will be taken into account in the adjudication of tenders.

Wherever possible axial thrusts should be counteracted by hydraulic balancing rather than by thrust bearings.  The pumps shall be statically and dynamically balanced.
Components of the pumps should be so fitted and fixed that neither normal nor contra rotation can give rise to torques which will set them free to move out of their proper position.

The arrangements for bearing lubrication, water seals, air bleeding and priming of all pumps and pipework shall be such as to permit unattended stopping, starting and operation of the pumping plant by means of automatic remote control for the longest possible period under the control and operating conditions specified and in accordance with the general duty requirements.
The parts of each pump from suction inlet flange to delivery outlet flange shall be capable of withstanding the internal hydraulic pressures specified elsewhere or at least four times higher than those applicable under normal working conditions on the site, whichever is the higher.
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Bedplates, Couplings and Guards
Each pump and its corresponding motor is to be mounted on a common bedplate of rigid construction which shall be provided with all holding down bolts and nuts for fixing pump and motor to bedplate and bedplate to concrete base.  Each bedplate shall be provided with suitable openings for pouring in grout.

The tops of the concrete bases, constructed under another contract, will be at the elevations indicated on the drawings to be furnished by the Contractor and a space shall be left for grouting between the concrete and the bedplate.
In each case the bottom of the bedplate shall be set 25 mm above the concrete base, and in erecting the plant, the Contractor for the supply of the plant shall set each unit to precise line and level by means of brass shims and steel wedges and shall grout up the holding down bolts and carry out all grouting and finishing below, inside and round each bedplate.

Except in cases where special drives are required for future duty changes, in which cases the drive shall be arranged by the Contractor to suit his plant, each pump shall be direct coupled to its corresponding motor by means of pin and bush type, shrouded, flexible couplings of robust design constructed to restrict end-float of the motor shaft as required to prevent damage to motor bearings.  Coupling halves shall be precisely machined and securely fitted so that the rims and faces of the two halves of any coupling may be used for checking alignment errors of parallelism and angularity of motor and pump shafts to accuracies of ± 0,025 mm and ± 0,025 mm on 100 mm, respectively, by means of feeler and/or dial gauges.

The coupling shall be of the so-called “tyre” type (“Fennaflex” or similar approved) which can tolerate slight mis-alignments.

Clearance between the two halves of the flexible couplings shall be adequate to avoid interference between the metal halves.  Sufficient clearance is to be provided between the halves of the coupling to allow unhampered end-wise movement of the shaft of the motor to the limit of its bearing clearance.  The running position of the motor-half of the coupling is to be checked by the Contractor by running the motor alone and the couplings halves set on the shafts accordingly.
Alignment errors shall be measured by the Contractor using dial gauges after final grouting and final tightening of holding down bolts and warming up of the motors by running for at least half an hour and the Contractor shall furnish the Employer’s Agent with a certificate stating that the positions of the coupling halves have been checked in accordance with the foregoing paragraphs and also stating the measurements of errors of angularity and parallelism of coupled shafts.  The former shall not exceed 0,025 mm on 100 mm and the latter shall not exceed 0,025 mm.

The importance of ensuring that the suction and/or delivery pipework does not impose any forces onto the pump casing(s) is recognised.  The Employer’s Agent will therefore require the Contractor to complete carry out the following after completion of the installation of the pump sets and pipework but before hydraulic testing:
Remove all of the bolts and nuts in the pump suction/suction pipework connecting flange.
Remove all of the bolts and nuts in the pump delivery/delivery pipework connecting flange.

There shall be no apparent movement of either the pump flanges or the pipe flanges and each bolt shall not require excessive force to insert it back into its hole in the abutting flanges.  In the event of it not being possible to easily (without force) insert every bolt, the Contractor shall rectify the matter.

Thereafter the hydraulic pressure test shall be carried out. 
Rigid steel guards shall be provided and bolted to the bedplate in such a way as to ensure protection of operators from moving parts.
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[bookmark: _Ref176660396][bookmark: _Toc223697261]C3.5.5		    Electrical Standard Specification 

This Electrical Standard Specification specifies the standard of workmanship and the quality of the material for the supply, delivery and installation, the scope of which is listed in the schedules and where applicable in the Bill of Quantities.

Where trade names and marks are specifically mentioned, then it will only relate to the type and quality of the product and it will not necessary exclude similar and equal products or equipment from other manufactures unless specifically so stated.

C3.5.5.1		Switchgear and Electric Motor Control Equipment

 (1)	The equipment shall be designed to operate at the altitude of the site, as specified in Section C4 an area subject to thunderstorms and an ambient temperature that may vary from -5C to 45C.  The equipment shall be suitable for operation on three phase 50 hertzAC systems with neutral solidly earthed at the step down transformers.  The short circuit capacity at the low voltage busbars shall be determined by the Contractor and shall comply with the Supply Authority's requirements in this regard.

The Supply Authority is Eskom.

Switchboards shall be to approval, of the metal enclosed, indoor, cubicle type conforming to the requirements of SABS 1180 and suitable for the service and electrical system conditions specified herein.   The cabinets shall be of sheet steel construction braced and framed to approval and provided with hinged locking doors or removable bolted panels to provide access to the interior.  Switchgear control components and associated instruments shall be flush mounted and grouped to approval on the front of the assembly in such a way that they are within reasonable reach and view of an operator, both for maintenance and normal operating purposes.

Approved automatic shutters shall be provided to close all openings giving access to live conductors after the withdrawal of circuit breakers or other removable equipment.

The switchboards shall be floor mounted, bolted on to the concrete floor and designed for front access only.  Cables shall enter the assembly from the cable holes to be cut by the Contractor.  End box glands shall be positioned at a suitable height to facilitate terminating of cables provided that the minimum radius of bends in the cables shall not be less than 12 times the overall diameter of the cable.  All entries and openings to the assembly shall be vermin proofed to approval and all enclosed compartments shall be ventilated to approval to prevent condensation.  The interior of the switchboard shall be partitioned off from the chamber housing cable entries by means of approved vermin proofing plates fixed at the level of the tops of the cable glands.  Terminals for cable tails to each circuit shall be arranged not more than 300 mm above each cable entry.  All cable terminals shall be marked to approval and be provided with appropriate cable lugs for the cables to be installed.  For low voltage cables a gland plate shall be provided which shall be drilled and fitted with the appropriate glands for terminating PVC and swa cables.

Short circuit ratings shall apply not only to the switch but also to all component parts and jointings on each assembly.  All components shall withstand for three seconds a symmetrical current stated in rms values corresponding to the short circuit rating of the switchgear specified.

In addition the maximum continuous working loads which can be carried shall be as stated.

Temperature rises shall be in accordance with BS 116:1952 as amended and current densities for all current carrying parts of each assembly shall not exceed the limits laid down in BS 159:1957.

The Contractor shall submit a photographic or certified copy of short circuit type tests proving the rupturing capacity of the switchgear.

(2)	Busbars shall be of solid hard drawn high conductivity copper in accordance with SABS 1195 BS 159 and BS 1433.  Busbars shall be suitable for the maximum total loads to which they can be subjected.

	Busbars and busbar connections and risers shall be air insulated and supported upon approved ceramic or fibreglass insulators and shall conform to the requirements of BS 159:1957.  Fibreboard busbar supports will not be acceptable.  Clearances from phases to earth and between phases or parts subject to potentials above earth shall be in accordance with SABS 1180.

All connections from the busbars shall be supported on insulators to provide the same spacing between phases and to earth as the busbars, up to the point of entry into an hrc fuse or circuit breaker.

An approved copper earth bar shall be provided along the entire length of the assembly to which all metal parts of the assembly shall be earthed.  The earth bar shall be not less than 25 x 3 mm in section.  This earth bar shall be brought down and connected at both ends of the assembly to a 10 mm minimum diameter earthing terminal located within 100 mm of the bottom of the switchboard all to approval.  An earth is to be provided in accordance with the Supply Authority's Regulations.

A bolted link to connect the neutral busbar to the switchboard earth bar shall be provided.

Secondary wiring to approval consisting of suitably rated high conductivity stranded copper conductors insulated with PVC in the appropriate colours shall be cleated to approval within the switchboard.  All conductors shall be numbered at both ends in accordance with the markings shown on the schematic and wiring diagrams.  The connections from all dual ratio current transformers shall be brought to approved easily accessible link boards to facilitate change of ratio, and an approved clear engraved plate describing the linking arrangement shall be fixed to the link board.

The secondary wiring earth leads shall be brought to marked, easily accessible links for insulation resistance testing purposes.  All secondary fuses shall have approved spring type fuse holders and cartridge fuses with spare fuses mounted on approved racks.

The marking of conductors and terminals of power and secondary circuits to show phase sequences shall comply with BS 158:1961.
	
(3)	The main incoming switches, fuse-switches and any feeder fuse-switches shall be mounted so that their operating handles are exposed at the front of the board.  The operating handles shall move in a downward direction to open the switches or fuse-switches and provision shall be made to lock the handles in the off position only.

(4)	HRC fuse-links and fuses shall comply with requirements of SABS IEC 60269.  The category of duty shall be AC4 as defined in Table III of SABS IEC 60269.  HRC fuses shall be provided wherever necessary, whether specified or not.

(5)	Each lighting circuit shall be protected by means of a single pole moulded case circuit breaker of 10 A rating.  Each socket circuit shall be protected by means of a single pole moulded case circuit breaker of 15 A rating.  In addition, earth leakage protection shall be provided for socket outlet circuits and shall have a sensitivity of 20 mA and be sealed in a case with no de-sensitizing device.

(6)	Moulded case circuit breakers shall comply with SABS 156.

(7)	Starters for electric motors shall comply with BS 587 for motor starters and SABS 60947 for contactors.  The starters and contactors with their associated interconnections, isolating switches and HRC fuses shall be suitable for operation under normal, overload and fault conditions in the 380/400 V, 3 Ph, 50 Hz system with a solidly grounded neutral and having a symmetrical fault capacity of 20 MVA.

(8)	The power rating of the starters and contactors shall be either equal to or in excess of the rating of the motors and shall comply with the requirements of BS 587 for a duty rating in service of up to 20 starts per hour.

All contacts for both contactors and relays shall be solid or sintered silver alloy or equal and approved electrical contact material.

(10)	The contacts shall be securely fixed to the contact carriers either by welding or the sintering process.  The contact carriers shall be robustly constructed and suitably reinforced to minimise the effects of contact bounce.  Contacts which are either riveted or soldered to the contact carriers are not acceptable.  Contacts which are made from either plain copper or plain copper which is silver plated are not acceptable.  Indicating instruments shall be contained in approved metal cases and shall be of the dead band type to the requirements of BS 89 Grade 1.  They shall have long, clearly divided and indelibly marked scales and the full load current of the circuit shall be indicated by a red line.  Means shall be provided for zero adjustment without dismantling the instrument.  Ammeters associated with starters shall indicate at least seven times the full load current of the motor, the full load current of the motor being at least two thirds of the full scale deflection.

(11)	Where necessary for protection of instruments against short circuit faults, current transformers shall be provided whether specified or not. 

(12)	All instruments, relays and other panel devices shall be back connected and all metal parts of the front and back of the panel shall be effectively earthed. 

(13)	The wiring and power connections to devices in the panels shall be carried out by means of PVC insulated copper conductors. The minimum conductor size shall be 1,5 mm2 unless otherwise approved.  Solid copper connections may be employed, if necessary, for power connection only. 

(14)	The colours to be used for the wiring and power connections to the devices shall be as follows: 

	Red 	- 	Phase 1 
	Yellow 	- 	Phase 2 
	Blue 	- 	Phase 3 
	Black 	- 	Neutral  
	Green 	- 	Earth 
 
(15)	In the case of the internal wiring of the devices themselves, the details of the manufacturer's standard insulated conductors and colour code shall be referred to the Supply Authority for approval. 

(16)	Where the connection arrangements or special types of control circuit equipment present difficulties in complying with the colour code detailed above, the proposed alternative colour code shall be referred to the Supply Authority for approval.

(17)	All pilot lights shall be of the transformer operated type with 6-8 V, 2,5 watt, long life bulbs accessible from the front of the pilot light and removable shatter-proof glass colour caps to give an indication when illuminated, which is clearly visible through an arc of 180 with respect to the mounting panel under both natural and artificial lighting.

(18)	Panel wiring shall have numbered ferrules brought out to approved terminal strips with numbered terminals conveniently located in relation to the main gland plate which shall be situated not less than 225 mm from the bottom of the panel.  The panel wiring and the stranded power connections shall be made by the use of crimped cable lugs using an AMP crimping tool or approved equivalent.

(19)	The power connections whether stranded or solid shall be conveniently located to the main gland plate.  All ferrule and terminal numbering shall correspond with the wiring diagram to be provided by the Contractor.

(20)	All the necessary mechanical armour grip type glands similar to "Pratley" or equal and approved type and manufacture for both the control circuit cables and the outgoing cables to equipment shall be provided.  These cables shall be PVC insulated, single wire armoured PVC.  Space shall be allowed on the main gland plate and the gland plate shall be drilled for the reception of the main incoming PVC SWA PVC cables and glands.

(21)	The panels shall be labelled as specified or required by the Employer’s Agent.  Clearly lettered, engraved, plastic or approved labels and legend plates shall be provided.  All labels and legend plates shall be fixed by screws or other approved means.  Glued labels and legend plates are not acceptable.

(22)	All relays controlling either the operation or the tripping and re-closing of AC contactor coils shall have making and breaking VA rating at least 50% in excess of the inrush and sealed VA ratings of the associated contactor coils.  Where the VA rating of the relay contacts are insufficient to meet this requirement, separate reinforcing relays shall be provided.

(23)	All electrodes required to sense water, sewage or effluent levels for the automatic control of plant shall be of 20 mm diameter stainless steel tube and shall operate at voltage not exceeding 32 volts.  Such electrodes shall be firmly mounted with provision for not less than 500mm vertical adjustment.  All parts of mountings and all fittings shall be of stainless steel or other non-corrodible materials.  All electrodes shall be sheathed (insulated) over their full length by means of heat-shrink plastic with only the ends bare.

(24)	Except where otherwise specified, the overload relays, or releases, or tripping devices shall be of the thermal melting alloy type to approval and ambient temperature compensation is not required.  They shall be mounted in a position such that they cannot be affected by the heat from the contactor contacts under either normal or arduous operating conditions.  In those cases where they are incorporated in the contactor block as a unit, they shall be mounted at the bottom of the contactor block assembly.

(25)	Isolators shall be of the quick-make and quick-break type suitable for operating on load.  A mechanical interlock shall be provided between the isolating switch operating handle and the panel door which normally prevents the panel door from being opened without firstly opening the isolating switch.  The isolating switch handle shall move in a downward direction to open the isolator and provision shall be made to lock the handle in the "off" position only.  A special arrangement which will allow authorised personnel to open the cubicle door when the isolating switch is closed so as to examine the equipment when alive would be an advantage.  This arrangement shall require a special tool for its operating and not an ordinary screwdriver.  In addition, the arrangement shall be effectively rendered inoperative when the isolating switch is locked in the "off" position to prevent any person from opening the cubicle door under these conditions.

(26)	In the event of it being the manufacturer's standard practice to include an electrical interlock between the isolating switch and the contactor, this is acceptable.  Nevertheless, this shall not relieve the manufacturer from providing quick-make quick-break on-load isolating switches as specified above.

(27)	The required switchgear is to be installed in rigidly steel framed 2 mm thick sheet steel clad or approved tough durable plastic clad, firmly mounted, back to wall, front access, multi-panelled, cubicle type distribution switchboards complete with a totally enclosed air insulated busbar chamber containing four busbars of suitable section.  All sides and doors shall be perfectly flat and free from both blemishes and weld marks and all metal surfaces shall be finished in best quality light grey baked enamel.  Internal mounting arrangements shall be provided such that the board is neat in appearance and has not external mounting lugs.  A sufficient number of suitably placed conduit knock-outs shall be provided at the top and bottom of the board.

(28)	The panels of all the distribution switchboards required under this Contract shall house equipment listed in the appropriate clause of this Specification relating to each section of the Contract.

(29)	Capacitors shall be suitable for a 400 volt, 3 phase, 50 Hz supply and shall comply with BS 1650 and IEC 70 as amended and suitable for operating in an ambient temperature of 40C at altitudes as specified.

	The capacitors shall be totally enclosed and resistors shall be fitted directly across the terminals to reduce the terminal voltage to 50 volts within one minute of disconnection.

	The impregnant shall be non-inflammable, non-toxic with optimum qualities of viscosity and stability and possessing a high dielectric constant and low losses.

	Each capacitor shall comprise a number of internal elements each made of highest quality low loss capacitor tissue and high purity aluminium foil and each element shall be separately fused internally.

	Admissible overloads shall be 10% excess voltage continuously, 15% excess voltage for six hours in 24 hours, 30% excess current continuously and 35% excess kVAr continuously.

	Losses shall be limited to 0,5 watt/kVAR and an earth terminal shall be provided.

	To reduce the effects of harmonics in the supply system at the Site, the capacitors shall have a rated voltage, as defined in BS 1650, of 500 V.  Accordingly, they shall be de-rated for use with their associated 380/400 V motors so that the power factor of these motors is corrected to not less than 0,95 lagging at the mean motor operating voltage of 400 V.

	The cable from the switchboard to the capacitor shall be rated at one and a half times the kVA rating of the capacitor.  The capacitor rating shall not exceed 0,85 times the no-load kVA of the motor.

(30)	All ammeters, including those on starter panels serving motors equipped with capacitors, shall be so connected as to register the actual current in motors, not the current as reduced by the power factor correction capacitors.

(31)	The flow switch type protection devices required for pumps shall be of robust design and securely mounted.  The Tenderer shall state at the time of tendering the type and arrangement of protection equipment he offers to fulfil this function and the tendered prices shall include for mounting and cabling of this equipment in positions where it will not be vulnerable to corrosion.

(32)	All control equipment shall comply with the foregoing stipulations with regard to electrical equipment and it shall be robust and reliable and it shall comply with all the requirements of the Local and all Statutory regulations pertaining to the use of such equipment.  Furthermore, the tendered prices shall include allowance for everything involved in arranging compliance with such requirements and regulations, including registration of the equipment if so required in terms of the regulations and for providing all fixings, lightning protection devices, weatherproof housings, cabling and everything necessary for completing the control equipment, handing it over in perfect working order, providing operating instructions and maintaining the equipment until the end of the period of maintenance.

(33)	Proving tests shall be carried out in the manufacturer's works to establish that all relay panels, starters, circuit breakers and protective devices, switchgear and remote control equipment correctly perform the functions required.

	The tests to be carried out on all switchboards at works after assembly shall include the following:

	(i)	The insulation resistance to earth of all power and secondary circuits shall be measured by means of a 2 000 V insulation resistance tester and results recorded.

	(ii)	Power frequency high voltage tests shall be carried out in accordance with SANS 61000 of main and secondary circuits.

	(iii)	Primary current injection tests shall be undertaken on all power circuits to check operation of tripping devices and accuracy of ammeters connected to CTs.

	(iv)	Operational test of all switchgear, instruments and control circuits.

The prices tendered for electrical work shall include for all testing and everything necessary for compliance with the operating requirements of the Works whether specifically scheduled as separate items or not.

In the case of motors situated more than 4 m on a direct line of visibility, or in the case of those not clearly visible from their respective starters, lockable isolating switches shall be provided within 2 m of motors, with all necessary cabling, for the safety of maintenance personnel.  The prices tendered for plant shall be deemed to include provision for compliance with this requirement whether isolating switches are separately scheduled or not.

Where called for in Part C.3.3, a distribution board complete with approved electrical meter shall be provided to record power utilized at the pumpstation. The installation shall comprise of current transformers, a KVA-kilowatt hour meter (Enermax Meter or similar approved) and any other equipment to enable the power supplied to the pumpstation to be correctly measured.

C3.5.5.2	       Cables

The cabling between and in the various structures and plant units included in the electrical power installation shall be carried out by means of PVC insulated, steel wire armoured and PVC sheathed cables. Cable glands similar to "Pratley" or of equal and approved type and manufacture, shall be used.

Cables shall be rated in accordance with the Supply Authority's Regulations provided that no cable having a core cross sectional area less than 4 mm² shall be used and the voltage drop measured between the incoming terminals of the supply and the terminals of the equipment being connected when carrying full rated load shall not exceed 1 V plus 2% of the voltage at the supply terminals.

The Contractor shall draw in, lay, thread through pipes, ducts or channels, fix in position, clamp to walls, cable trays, supports or switchgear to approval, the cables to be provided taking care to avoid twisting, ensuring that cables are not bent to a radius less than 12 times their overall diameter and providing overlap for joints and terminations.  The cable shall be drawn directly off the drums, the inner end having been loosened to permit slack to be released through the flange hole.  The cables shall be paid off steadily onto cable rollers or manually supported at regular intervals during laying.
The electrical power installation will comprise the electric motors, the electric motor control gear, the special controls, such as pump control valves, together with all other devices included in the contract works for the operation and control of all the plant as required for its proper operation as described in the Schedule of Quantities.

The Contractor shall be responsible for the complete electrical power installation from the Employer's points of supply.

The Contract work will include the terminating, connecting, testing and setting to work of all cables and associated electrical equipment.

Cables shall be selected by the Contractor in accordance with the requirements of the Standard Regulations for the Wiring of Premises, due allowance being made for the climatic conditions, and the sizes selected and the current rating of each cable shall be stated on the numbered cable schedule required in terms of the following paragraph.

The Contractor shall prepare a numbered cable schedule indicating the route, length where important, sectional area and number of cores of the power and control circuit cables.  The cables themselves shall be labelled to indicate the cable number, sectional area and number of cores.  Labels similar to "Dymo" stainless steel punched tape or of equal and approved type shall be used.  The labels shall be attached to the cables in an approved manner.

When laying the cables, an allowance shall be made to provide a sufficient degree of slack and the cable tails shall be long enough to facilitate making the terminations and re-arranging the connections when necessary.

Approved concrete cable markers are to be provided and installed at intervals along the routes of all cable trenches.  Markers shall be clearly inscribed 'ELECTRIC CABLE" in letters not less than 50 mm high and shall preferably be of precast concrete.  Two such markers shall be set at each change of direction approximately 1,0 m from the point of intersection of the adjacent lines of the cable.  Thereafter the markers shall be provided at uniform intervals not exceeding 20,0 m along each straight cable run.  Care is to be taken to ensure that the markers have been erected over the cable and the methods adopted shall be to the approval of the Employer’s Agent.  Markers should be of minimum dimensions 75 mm x 1 200 mm and shall be steel reinforced.

The Contractor shall be responsible, where cables enter or leave switchgear, or other circuit controlling equipment, for the provision of approved measures for the prevention of the ingress of rats, mice, spiders and other vermin.

All work in connection with the termination and jointing of cables shall be carried out to approval and in accordance with good modern practice.

All insulating materials and each length of cable shall be examined for damage before being installed.  An insulation test with a 500 V megger and a test of each core in turn with the remaining conductors connected to the armouring shall be carried out before jointing is commenced.

Where necessary the Contractor shall provide and fix to approval to walls, columns, beams and ceilings of buildings approved perforated metal cable trays, racks and cleats necessary for the support of cables.  Such trays, racks and supports shall be thoroughly cleaned after installation and shall be painted to approval with an undercoat and two coats of approved non-inflammable paint before the installation of cables.  All cables shall be cleated or clipped neatly to approval to racks or trays at intervals not exceeding 750 mm.  The design and general arrangements of all cable trays and the cables secured to them shall be to approval.

The cores shall be rung through, provided with numbered ferrules corresponding to the wiring diagram of the plant to be connected, fitted with crimped lugs crimped by AMP crimping tool or approved equivalent and made off neatly and securely on to the terminals of the equipment.

Correctly selected dies for the crimping tool and lugs for the cable cores shall be used.  The crimping tools shall be of a type that will not release the lug, once the action has been started until the lug has been crimped on to the core properly and completely.  The types of crimping tools and lugs shall be the best that can be made available.

Any locking arrangements provided on the terminals of plant supplied by others shall be used to the approval of the Employer’s Agent.

To the extent that the required data and drawings are timeously supplied by the Contractor in terms of Clauses C3.1.5 and C3.1.6 of this specification, the new civil works will incorporate suitable ducts for the main power cables and pipes for control circuit cables between these ducts.  When the installation has been completed, tested and commissioned to the satisfaction of the Employer’s Agent, such ducts in new works are to be filled with clean, fine builders sand and covered neatly with a thin layer of sand-cement mix to match the adjacent floor surfaces.

The tendered prices for cabling shall include for everything involved in connecting both ends of the switchboards earth-bar to the earth point using 70 mm 2 stranded copper conductor and for meeting the requirements of Clause 1302 (E) of the Standard Wiring Regulations and the supply Authority's requirements providing for the earthing of the housings of all motors, units of electrical control equipment, loose motor starters, stop/start buttons etc, through the cable armouring supplemented where required in order to reduce the resistance of the earth path to less than 0,2 ohms, by stranded copper earth conductors connected direct to the earth terminal bars (conduiting shall not be used as an earth connection) and providing for earthing all building metal work as laid down in Clause 1313 of the Regulations including ladders, handrails, etc.

The cables are to be laid in trenches excavated by the Contractor under this Contract if so stated in the Schedule of Quantities.  The laying of cables and installation of concrete markers and everything necessary for compliance with this Clause shall be included in the tendered prices for cables and other electrical work.

C3.5.5.3	        Earthing

All motors, switchgear, control gear, cable armouring and every metallic part of the plant and equipment supplied under this contract are to be connected to earth by means of bare copper conductors of adequate size for each circuit, but not smaller than No 8 SWG run, alongside cables.

[bookmark: _Hlt88610301]Earthing conductors are to be fitted with sweated lugs at ends and are to be solidly bonded to each other and to the earth plate.

The Contractor under this Contract shall provide earth plates wherever necessary to achieve proper earthing.

An earth plate consisting of a 6 m length of 25 mm x 3 mm copper strip coiled into a 900 mm OD spiral shall be provided and shall be buried 2 m deep adjacent to each building.  The earthing lead from the earth plate is to consist of a 70 mm² copper conductor.  The earth plate is to be covered with a 100 mm layer of fine wood charcoal, and a 38 mm diameter galvanised steel pipe shall be laid from this charcoal to the surface and capped at its upper end.

The cost of earthing, including the supply and installation of all earth plates (for which no special item is included in the Schedule) will be deemed to be spread over and included in the prices tendered for the supply and installation of electrical equipment.


C3.5.5.4	       Quality Standards, Regulations and By-Laws

All workmanship, material and equipment supplied and installed under this contract, shall be new, undamaged and of the best quality and shall be to the satisfaction of the Employer’s Agent.

All workmanship, materials and equipment shall comply with the requirements as laid down in the latest editions and amendments of the relevant SABS, BS and IEC standards.

Materials of local manufacture and with the SABS mark will receive preference.

Unless otherwise specified the earthing shall comply with the AMEU and/or Local Supply Authority standards.

The work shall be also be carried out in strict accordance with the following:

The latest issue of the “SANS 10142: Code of Practise for the Wiring of Premises” hereafter called the “Wiring Code”.

The Occupational, Health and Safety Act of 1993 as amended to date and hereafter called the “Act”.

The Municipal By-laws and other special requirements of the local Supply Authority.

The local Fire Office Regulations. 



C3.5.5.4	       Existing Installation

Where the Works involves alterations and/or additions to existing works, these works, where operational shall be kept in full continuous operation throughout the period of the Contract. The Contractor shall make arrangements for all the necessary temporary connections. The Contractor is to make due allowances for this in his tender prices.

Should the Contract form part of an existing installation the Contractor shall visit the site to acquaint himself with all aspects of the installation prior to submitting a price.

C3.5.5.5	       Low Voltage Distribution Boards and Motor Control Centres (MCC’s)

General

All distribution boards shall be supplied by a specialist manufacturer who shall install  and fit the switchgear and equipment and carry out all internal wiring. The boards shall be installed and connected by the Contractor in the positions as indicated on the drawings. Unless otherwise specified, all distribution boards shall be manufactured by the same company.

It shall be the responsibility of the Contractor to ensure that all distribution boards fit into and can be installed in the spaces set aside for them. The Contractor shall also ensure that the distribution boards can be moved through doors and access routes on the site.

All distribution boards shall be supplied complete with all internal wiring to terminal blocks, labels, earth bars, statutory notices, holding down bolts, fixing brackets, and everything necessary for satisfactory operation of the board.

Outer fittings of all boards shall be kept protected against damage and defacement, until immediately before final testing and commissioning. Any damage to paint work shall be made good by the Contractor.

General Construction and Finish

All distribution boards shall be of totally enclosed sheet steel construction, free of distortion, and, unless otherwise specified, fully front accessible and ventilated.

Sheet steel shall be bent and braced, as necessary, to provide a rigid square frame support for all components. All corners shall be suitably welded. All steelwork shall be ground smooth, shall be free of  rust, scale, slag, burrs and grease, and shall be suitably rustproof, primed, and finished in powder coating, colour to approval. Interiors of boards shall be White, and plinths shall be Black.

Equipment shall be neatly and accessibly set out, and shall be adjustable chassis-mounted, flush behind readily removable rigid sheet steel panels of 1,6mm minimum thickness, with close-fitting cut-outs to toggle surrounds, push button surrounds, etc. Indicator lamps shall be similarly mounted, with coloured glass only fixed to the panel. Instruments shall be flush mounted on hinged panels. Time switches shall be mounted behind flat hinged doors, with catches and perspex windows, and meters shall be mounted behind 3mm thick, flat perspex windows. All reset buttons shall be accessible from the panel front.

Readily removable panels, with returned edges, shall be accurately fitted and secured to the frame by means of locating pins and indicating turn-catches, or with dome nuts and welded studs. Suitable chromed handles shall be provided to facilitate panel removal.

Doors, where called for, shall be readily removable, flush type of rigid construction, with concealed hinges, sliding bolts and flush-type lockable catches to approval, all locks being master-keyed. Two keys shall be provided for each lock.  A single door width shall not exceed 700mm.

Where future equipment is pre-fitted for, this shall include pre-drilled chassis plates installed stalled, cut-outs in the panel, with suitable blanking plates, and adequate busbar extension.

Non-combustible barriers shall be provided to separate sections of boards which are fed from different transformers or sources of supply and to isolate each main incoming circuit breaker where the fault current exceeds 15kA.
	
A group of three phase and neutral busbars or conductors crossing a ferrous metal barrier shall do so through a common opening. Under no circumstances shall a single conductor be surrounded by a continuous ferrous metal.

On completion of the installation, the Contractor shall supply and mount, behind a suitable panel of each and every distribution board, the wiring diagram for  that respective board.

All distribution boards with terminating cables shall be provided with suitably sized, rigid gland plates, top and or bottom. These gland plates shall be bonded to the framework or earth conductor.

Joints in busbars where necessary shall be by means of bolted fish plates. Bolts used for jointing or supporting busbars shall be of high tensile phosphor bronze or high tensile plated steel minimum 9,5mm diameter, and shall be used in conjunction with flat and spring washers.

Neutral bars shall have the same cross sectional area as the phase bars up to a maximum of  160 mm2. The earth bars shall be effectively bonded to the metal framework of the board.

All busbars and any other un-insulated connecting links shall be taped or sleeved by the board manufacturer except at joints and take off’s which shall be taped after the installation of  boards and cables thereto. Correct colour coding shall be maintained.

Wiring

All distribution boards shall, unless otherwise specified, be fully wired internally by the board manufacturer, with colour coded, single core copper, PVC insulated cables, 600/1000 volt grade. 

Wiring shall be neatly done, suitably laced, fixed clear of exposed terminals, and run square to the sides of the board.

Wiring shall be rated to suit the capacity of associated switchgear.

Where aluminium cables are to be terminated at circuit breakers, fuse switches, etc., suitable connecting studs shall be provided to facilitate connection.

Circuits on multiphase distribution boards shall be balanced over the phases.

Pre-fitted Space and Spare Fuses

Unless otherwise specified, space only and mounting facilities shall be provided for 30% future expansion of isolators, MCB’s, CFS, time switches, and meters, and 60% future expansion for contactors and relays.

100% spare fuses shall be supplied, unless otherwise specified, and mounted behind a hinged panel, inside the distribution board, specially marked as such.

Labels

All labels shall be of the engraved, laminated plastic board type, black letters on white background, with 6mm minimum height letters, in sans-serif capitals. Labels shall be inserted into slotted holders and held in position by a soft glue.

Each distribution board shall be provided with a label stating name and size and origin of feeder cables e.g. “Sub Main Board. D – Fed from Main Board with 240mm2 x 4 core copper SWAPVCSWA cable”.

All distribution board sections, main switches, isolators, MCB’s, meters, etc., shall be labelled with individual labels as per specification, e.g. circuit breaker labels shall state type of circuit, location, and number, and time switches shall be labelled as to times of 
operation, meters shall be labelled as to multiplication factor, etc. In addition an index card shall be mounted inside the door behind clear plastic.

All equipment, situated inside the board, e.g. contactors, relays, etc shall be clearly marked as to their function corresponding with circuit numbers on relevant drawings.

Shop Drawings

As soon as is practicable after the contract has been awarded, the Contractor shall submit dimensioned layout drawings of all distribution boards to the Employer’s Agent for approval; such approval to be obtained, in writing, prior to the commencement of distribution board manufacture. Approval by Employer’s Agent, of drawings, shall not relieve the Contractor of his responsibility for any deviation from the requirements of this Specification.

Drawings shall show elevations and sections and shall be fully dimensioned. Equipment layout, with labelling thereof, drawings shall be fully annotated to indicate compliance with the specification. Wiring diagrams shall be included.

Inspection and Approval

All distribution boards shall be inspected by the Employer’s Agent, on completion of manufacture, but only after inspection and acceptance by the Contractor and prior to despatch from the manufacturer’s works. The Contractor shall advise the Employer’s Agent in good time of such completion and acceptance. Distribution boards shall only be delivered to site after inspection and approval by the Employer’s Agent. Such approval, however, shall not relieve the Contractor of  his responsibility for any deviation from the  requirements of this Specification.
		
All distribution boards shall be to the approval of, and shall comply with, the regulations of the Supply Authority, and it shall be the responsibility of  the Contractor to establish and provide such requirements, and obtain approval where necessary.


C3.5.5.6	       Cables

Paper Insulated Cables

Paper insulated cables, unless otherwise specified, shall have high conductivity stranded copper conductors and shall be 600/1000 volt grade, paper-insulated, oil-impregnated and drained, lead covered, double steel tape armoured and served to SABS Specification 97.

Cables shall be terminated in approved compound filled end-boxes with glands, and screwed filler plugs. The lead sheath shall be effectively bonded to gland by means of a wiped solder joint. Conductors shall be cut inside the box, and connected to outgoing tails by means of solid-centre ferrules or solid connection studs and/or rods. Tails shall be taped first with varnished cambric tape and finally with one layer of PVC tape in phase-distinguishing colours. Cable terminations shall generally be carried out only by qualified cable jointers, in accordance with best practice.

PVC Insulated Cables

PVC insulated cables, unless otherwise specified, shall have high conductivity stranded copper, or solid aluminium Conductors (if specified) shall be 600/1 000 Volt grade, PVC insulated and  bedded, steel wire or aluminium strip armoured, and PVC sheathed to SABS Specification 150.

Cables shall be terminated in approved mechanical clamping glands with shrouds.

The armouring of PVC insulated cables shall not be acceptable as an earth conductor, and stranded copper earthwire shall be run with each cable in  compliance with the Regulations for the Wiring of Premises, whether or not specific reference is made thereto in Part Two of the Specification. The earth wire shall be neatly strapped to cable at 600mm intervals, shall be bonded to the armouring at both terminations, and shall be bolted to earth terminals of  equipment at both ends.

Mineral Insulated Copper Covered Cable

Mineral insulated, copper covered cable (MICC or Pyrotenax) and accessories, where called for in the Specification, shall be 600 Volt grade, to BS 3207.

Cables shall be terminated in pot seal glands to manufacturer’s recommendations and cable tails shall be served with maker’s neoprene sleeving. The Contractor shall take all necessary precautions to prevent ingress of moisture into mineral insulating materials of the cable. MICC cable shall indicate a minimum insulation resistance of 1 megohm immediately prior to pot seal termination thereon.

Where MICC cable enters a motor, or any other appliance that is likely to move or vibrate, a 360o expansion loop shall be formed in the cable immediately prior to point of entry.

Installation of Cables

Cables shall be supplied by the Contractor, and shall be installed by him  in positions as indicated in the Specification and/or the Drawings, in a workmanlike manner, and generally in  accordance with accepted standards, and shall have a radius and fixed as prescribed in the Standard Regulations for the Wiring of  Premises.
	
Where cables are installed side by side, there shall be a minimum spacing of 60mm between cables, unless otherwise specified. All cable routes shall be confirmed with the Employer’s Agent, prior to commencement of installation. No joints in cables will be permitted, unless approved by the Employer’s Agent. Jointing shall be done with acceptable jointing kits, by a qualified cable jointer.

Cables required to be fixed horizontally, shall be supported on suitable cable trays, installed level, and shall be strapped thereto in such a manner that any cable may readily be removed without interference with other cables.

Cables required to be fixed vertically, shall be clamped with approved clamping devices to adequate cable ladder or “Unistrut” supports, mounted against vertical surfaces.

Low and High voltage cable installed in ground shall be buried at 600mm and 1000mm respectively below finished ground level. Cables shall be bedded in river sand or sifted soil (free of clay), from 75mm below to 75mm above cable, prior to backfilling of trenches. 50mm thick pre-cast concrete slabs, measuring approximately 300mm x 600mm and engraved “Danger-Gevaar”, shall be laid over 75mm soil bed covering HT cables along the entire route of such cables.

Suitable cable markers shall be installed above all underground cable routes. Such markers shall be positioned at each change in direction of cable, at both ends of sleeves crossing roads or tracks, at entry or exit from buildings, and at 30m intervals on straight runs.

M.I.C.C. cable shall be installed on surface only, unless otherwise specified, run square to finished surfaces, and neatly and adequately saddled thereto.

C3.5.5.7	       Cable Trays and Racks

Cable trays unless otherwise specified, shall be of 1,6mm minimum thickness, slotted, galvanised sheet steel construction, with 25mm minimum returned edges, supported by means of rigid “L” or “T” galvanised angle brackets, at intervals to suit width of tray and weight of cables to be supported, and at both ends of each length. Cable trays shall be installed straight and level and adequate supports shall be provided to avoid sagging of tray.

Cable racks shall be of ladder configuration, made up of galvanised angle iron, slotted angle or roll formed steel sections to approval. Rung spacings shall correspond to the shortest saddle fixing centres required for the supported cables. Cable racks shall be installed thereto with suitable clamp.

The racking cross rungs shall be provided with facilities for the application of U-clamps (Cabstrut) and cable ties for the purpose of securing the cable. The cable bearing surface shall be flat, minimum 50 mm, the cross section of the cable rung to extend the full width of the rack. The rung spacing shall be 375 mm.

The minimum structural length for straight lengths of cable racking shall be determined by the vertical displacement measured at mid-span (deflection) with a uniform loads detailed below along a complete single span of 3 000 mm. The measured deflection shall not exceed 5 mm.

Accessories such as bends, tees, elbows and crosses shall have a minimum radius of 450 mm and shall have the same cross sectional design as the straight sections and of the same material and finish.

The rung spacing for tees and crosses shall be the same as for the straight lengths.

The rung spacing for horisontal bends shall be as follows:

	Width of Racking
	No of Rungs

	100 – 200 mm
	3

	300 – 600 mm
	4

	800 – 1 000 mm
	7


 
Splice plates shall adapt to the contours of the side rails with a possible wrap around feature to permit mid-span splicing without weakening of the section. Splice plates shall be manufactured from the same material as the cable ladder. All splices shall use M6x16 bolts and nuts.

The cable racking and accessories shall be so constructed that the provisions of SABS 0142, in terms of earthing shall be complied with.

The support hangers and brackets shall be similar and equal to Cabstut P 1000.
 
C3.5.5.8	       Conduits

General 

Unless otherwise specified, all conduits shall be black enamelled heavy gauge steel, welded or solid drawn with a minimum of 20mm external diameter and to the latest SABS Specification. All joints shall be screwed and only steel couplings will be accepted. Where accepted by the Local Authorities, innovative systems, e.g. “Easilok” or “Bosal” may be used.

Conduit boxes and fittings shall be black enamelled, malleable iron, while switch boxes, plug boxes and draw boxes shall be galvanised heavy gauge pressed steel.

If specified in Part Two of the Specification, PVC tubing may be used. Such tubing and its accessories shall also comply with the latest SABS specification.

Where conduit and conduit fittings are installed in positions exposed to the weather or in moist surroundings, then they shall be galvanised. Exposed threads shall be suitably protected.

Flexible conduit may be used only when specified in Part Two and may be either plain hot-dip galvanised PVC. In all cases an earth wire shall be run internally with the flexible conduit and secured to the terminations at each end.

Conduit Installation
 
Conduits shall be carefully examined, before installation, to ensure that there are no defects or internal obstructions. Conduit shall be installed generally in accordance with the Standard Regulations for the Wiring of Premises, and outlet boxes securely bonded to earth, with joints, terminations, etc. internally bevelled, smooth and free of  burs.

Conduit threads shall be cut clean, and of sufficient length to permit fitting entries being butted.

Where bending of conduits is necessitated, this shall be carried out with standard conduit bending tools, care being taken to ensure that conduit cross-section is not distorted, and that sufficient radius is allowed so as not to subject conductors to undue mechanical stress when drawing-in of wiring.

Termination of conduit shall be terminated by means of locknuts, on both ends of the termination boxes and bushing on inside of box or appliance, or press-fitted into the sockets in the case pre-socketed boxes. Alternatively conduit may be terminated by means of a coupling and brass male bush. Solid brass bushes, only, shall be used.
	
Conduit crossing expansion joints shall do so at right angles to expansion joint, shall be cut and separated, and provided with an outer sleeve extending 150mm either side of the joint, and suitably taped to prevent ingress of cement/water. An earthwire shall be run across the expansion joint, and shall be bonded to the first conduit box on either side of the joint.

Draw boxes or draw trays shall be installed only where absolutely necessary, and shall be positioned as inconspicuously, but accessibly, as possible, to the Employer’s Agent’s approval.

Conduit in dividing walls between offices, floors, etc, and conduit to light switches on office floors, shall only be installed as vertical drops, via back-entry boxes flush with ceiling unless otherwise specified.

Conduit for future requirements shall be terminated in boxes with overlapping cover plates, and fitted with stout galvanised draw-wire. Where such conduit is, however, required to project from wall or slab, it shall be galvanised, fitted with coupling and lugs, and sealed with waterproofing compound.

The Contractor shall ensure that all conduit work is timeously completed, so as not to delay building operations, and shall advise the Employer’s Agent, in good time, of such intended completion, that it may be inspected prior to being covered up. The Contractor shall attend on the Employer’s Agent during all such inspections.

Prior to building finishes being applied, such as plastering, screeding, painting, etc., the Contractor shall ensure that all conduit runs are continuous and clear of obstructions. Damage to building finishes, resulting from non-compliance in this regard, will be to the Contractor’s account.

Flush and Surface Conduit Installation 

All conduit and conduit fittings, unless otherwise specified, shall be installed flush, concealed in concrete, walls, ceiling spaces etc.

Conduit in concrete shall be timeously installed, spaced well apart, and firmly secured, with joints suitably sealed against ingress of cement/water, and outlet and draw boxes installed level, and adequately secured to shuttering. Installation of large diameter conduits or sleeves, or installation of large concentrations of conduits, shall be carried out to the Structural Employer’s Agent’s approval; such approval to be obtained prior to commencement of work.

Conduit in concrete surface beds shall be installed well clear of any surface, by utilising suitable spacer pieces. Conduits installed below surface beds, or in ground, ash fill etc., shall be galvanised, and shall be encased by the Builder in 75mm concrete all round. It shall be the responsibility of the Contractor to advise the Builder timeously of this requirement, and to ensure that such requirement is duly executed. Any additional work resulting from non-compliance in this regard, will be for the Contractor’s account.

Conduit in brick walls shall be timeously built in.

Conduit in roof spaces shall be run parallel and square to roof trusses. Conduit in roof/ceiling spaces shall be run in a horizontal plane, directly above ceiling support members, and shall be adequately supported, independently of ceiling support members, unless otherwise specified.

Conduit installed on surface, where specified, shall be installed generally in a neat and workmanlike manner, run square to finished surfaces, and shall be neatly and adequately saddled thereto.
