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1 Description of the works
1.1 Executive overview 
Tutuka Power Station was designed in the late 1970’s for a 50-year station life and the En - Masse technology was chosen for the Dust Handling Plant.

The station has undergone several studies and concept design to replace the existing Precipitators with Bag Filter technology. New pneumatic dust plant was part of this Bag Filter plant technology. This Bag Filter and pneumatic dust plant projects have been cancelled. The decision is to upgrade the existing chain conveyor type Dust Handling Plant technology for improved reliability and to handle backlog clearance load of 115 tons per hour. The Power Station end of life is the year 2041.
1.2 Employer’s objectives and purpose of the works
The scope of work is for the upgrade of the existing DHP below the precipitator hoppers on any two of the six boilers. Another Company would replace all the precipitator’s internals. The Contractor is to perform tests on the fly ash properties, which would assist him/her for the fly ash flow rate calculations. The Contractor is to upgrade the existing DHP from 72,7 Tons per hour(tph) to 92 tph under maximum boiler load. The new back log recovery, then would be 115 tph. The new chain speeds and bucket elevator chain speeds need to be determined by the Contractor. The replacements of worn wear rails, chains, sprockets, idlers, ramp rails, plates inside the drive stations on all the hopper conveyors and transfer conveyors are part of the scope.  Replacement of the worn bucket elevator chains, missing buckets, idlers, shaft blocks, idler shafts, shaft bushes, take-up liners, drive shafts, bearings, drive shaft hubs, segments. The replacements of all drives are part of this scope. The design, drawings, alterations of existing transfer conveyor B concrete plinths, supply and installation in order to lower this existing transfer conveyor B as well as the supply and installation of the new chute between this conveyor and the existing bucket elevator. The Contractor is also to design, drawings, manufacture, construct new concrete plinths, erect new steel supports, install, testing, commissioning for this new additional transfer conveyor, with all its receiving chutes, double flap valves, slide gate valves and compensators.  The existing lowered transfer conveyor B becomes the new B2 transfer conveyor and the new additional conveyor then would be the B1 transfer conveyor. New switch gears, power cables, input and output signals are part of this new additional B1 transfer conveyor. New switch gears, power cables, input and output signals update are also required for all the existing upgrading of conveyors and bucket elevators are part are part of this scope.  
The contractor is to take note that the DHP vacuum pipelines needs to be upgraded to ensure that the upgraded DHP are always under vacuum. The Contractor is to measure the existing vacuum at the venting dome on the ash bunker roofs. These vacuum readings then be used for the vacuum pipe system design and calculations. 

The bucket elevator electric hoists need replacement by the Contractor. The Contractor should note the height of the crawl beams from the 0-meter level and the mass of the new bucket elevator drives. The electric hoist should have trolley car travel drives with cable guides for the main motor and travel motor.
1.3 Figures and Tables
Figures

Figure 1: Dust plant layout drawing
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Table 3: Chain Conveyor Technical Data
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2 Management and start up.

2.1 Management meetings

Meetings will be held between the Project Manager and the Contractor and any other co-opted members. The Contractor is represented at each meeting by the duly authorised member of the staff.

The Project Manager, as and when necessary, requires the Contractor to attend meetings with Others performing work onsite and during the same outage 
The venue for these meetings is as determined by the Project Manager.  The Project Manager writes the minutes of meetings and circulates to attendees within five working days.

Any action of the Project Manager and the Contractor implied in the minutes of meetings is confirmed by a separate formal communication between the Project Manager and the Contractor.

The Contractor reports the overall progress and as a minimum requirement, the following is addressed:
· Contractor’s current activity progress and planned finish dates

· Contractor’s planned start and finish dates for the works 

· Contractor and Project Manager’s programme agenda, current and projected manpower by class

· Health, safety and quality issues

· The progress of any other relevant activities

· Discussion on any technical and commercial issues

· Problem areas or concerns

Regular meetings of a general nature may be convened and chaired by the Project Manager as follows:

	Title and purpose
	Approximate time & interval
	Location
	Attendance by:

	Overall contract progress and feedback (from Contract Date to execution commencement)
	Monthly
	Venue determined by the Project Manager
	Project Manager, Contractor, Supervisor, and Others as determined by the Project Manager

	Interface Meetings

(including integration meetings with Others)
	Weekly
	Venue determined by the Project Manager
	Project Manager, Contractor, Supervisor, Planners and Others as determined by the Project Manager

	Planning Meetings

(including integration meetings with Others)
	Weekly
	Venue determined by the Project Manager
	Project Manager, Contractor, Supervisor, Planners and Others as determined by the Project Manager

	Technical meetings
	As and when required
	Venue determined by the Contractor, Project Manager or the Employer
	Project Manager and relavent parties.

	Safety Meetings 
	Monthly
	Venue determined by the Project Manager
	Project Manager, Contractor, Supervisor Safety Officers  and Others as determined by the Project Manager

	Outage meetings (including integration meetings with Others)
	Daily During outage
	Venue determined by the Project Manager
	Employer, Contractor, Supervisor, and Others as determined by the Project Manager


Meetings of a specialist nature may be convened as specified elsewhere in this Works Information or if not so specified by persons and at times and locations to suit the Parties, the nature and the progress of the works.  Records of these meetings shall be submitted to the Project Manager by the person convening the meeting within five days of the meeting.  
All meetings shall be recorded using minutes or a register prepared and circulated by the person who convened the meeting.   Such minutes or register shall not be used for the purpose of confirming actions or instructions under the contract as these shall be done separately by the person identified in the conditions of contract to carry out such actions or instructions.  
2.2 Documentation control

The documentation requirements cover the various engineering stages, from the design stage through fabrication, installation, testing and commissioning and most importantly for the operating, maintenance and training stage of the project.

The Contractor is responsible for the compilation and the supply of the documentation during the various project stages and to provide the documentation programme to link with the milestone dates.  Documentation and drawings are programmed for delivery to meet the milestone dates and in accordance with the agreed VDSS, attached in Appendix B. 

The Contractor provides the configuration management plan that will be implemented in line with the ISO 10007 Guidelines for Configuration Management. The CM plan should reflect where configuration management is in the project structure, a technical document and record management procedure as well as a change management procedure they will be using.

2.1.1 Documentation Pre-submission

The Contractor is responsible for the submission of the Vendor Documentation Submittal Schedule (VDSS) which lists all documentation deliverables for all work done by the Contractor as per the Works Information. The Employer in the Works Information lists minimum documentation deliverables which are utilised by the Contractor to develop/update the VDSS. The VDSS links with the completion of work as per the activities in the Accepted Programme and is submitted by the Contractor to the Project Manager for review and acceptance. Should the programme be revised, the updated VDSS must be submitted as per the revised programme.

2.1.2 Process for Documentation Submission 

The layout and format of all documentation deliverables are in accordance with the Gx Projects Documentation Deliverable Requirements Specification (240-65459834) and Engineering Drawing Standard – Common Requirements (240-86973501). All documentation submitted are accompanied by the completed transmittal note with the following fields as a minimum: (Refer to 240-71448626 - Project Plant Specific Technical Documentation Transmittal Template.)

· Name of the Package

· Name of Contractor
· Transmittal Number

· Contractor Details 

· Date of Submission 

· Description of document

· Document Number 

· Document revision 

· Document type

· Document media type 

· Number of copies 

· Purpose of submission 

· Document PBS

· Signed by and date

For review purpose, all documentation is submitted, by the Contractor, in native electronic format (as well as PDF) as described in Gx Projects Documentation Deliverable Requirements Specification (240-65459834), and all drawings as prescribed in the Engineering Drawing Standard – Common Requirements (240-86973501), Final documentation is submitted in both electronic (both PDF and native format) and hard copies to the Project Documentation Centre. The Contractor is to supply four (4) hard copies and electronic copies of all drawings, specifications, operating manuals and instructions that are required to maintain and operate the assembly prior to commissioning of the plant submission of documentation deliverables must be in accordance to the task completion or no later than 14 calendar days after completion of task as stipulated in the agreed VDSS Appendix B. The Contractor submits a sample of the incoming document transmittal note as stated in Section 2.2.1.2 Process for Documentation Submission.
The Contractor submits all documentation to the Project Manager as well as the Project’s Documentation Centre in the following media:

· Electronic copies are submitted to Eskom Documentation Centre through the project’s email address (tutukadhp@eskom.co.za). The email subject as a minimum has the following: (Station_Project Name_Discipline_Subject). 

· The project’s Document Controller is copied on submission. Electronic copies that are too large for email is delivered on in flash drive, large file transfer protocol and/or hard drives to the Project Documentation Centre. 

· All the submission by the Contractor are accompanied by the Transmittal note.  

· The Contractor signs and sends the transmittal note sent by the Project Manager back to him within 2 working days.
2.1.3 Documentation Recording
The Employer in the Works Information lists minimum documentation deliverables which are utilised by the Contractor to develop/update the VDSS. The Contractor develops; documents and maintains the Master Document List (MDL) with all the metadata which will be sent to the Project Manager as per the MDL template provided by the Employer in Appendix H.
The Contractor submits the MDL to the Project Manager on a monthly basis (10th of every month) for tracking purposes irrespective of whether there are updates or not. The MDL is a revisable document and it includes list of drawings and documents and contains the following minimum information for each document.

· Date of submission

· Transmittal number

· Transmittal title

· Document Title

· Document number (Both Employer’s and Contractor’s)

· Document Type 

· Revision number

· Document Approval Status 

· Document Approval Date

· Document Authorisation Status (i.e. Accepted With Comments, Not Accepted with Comments, Accepted)

· Document Authorisation/Accepted Date

· Transmittal Reason for Issue

In addition, the Contractor is provided with the following documents which must be adhered to:

· Documentation Management Review and Handover Procedure for Gx Coal Projects (240-66920003).

· Project Documentation Deliverable Requirement Specification (240-65459834).

· Technical Documentation Classification ad Designation Standard (240-54179170).

· Project / Plant Specific Technical Documents and Records Management Procedure (240-53114186)

· Abbreviation Standard for Labelling of Plant at Power Station (GGS0443)
· SmartPlant for Open text Documentation Metadata Standard (240-58552870)

· SmartPlant Data Take-On Guideline (240-96659378)
2.1.4 Documentation Review and Turn-around

The Project Manager has a maximum of ten (10) calendar days to review and consolidate review comments for documentation submitted by the Contractor. The Contractor also has a maximum of (5) calendar days to respond and / rectify as per the comments by the Employer.

2.2.1 Plant Coding and Labelling
Tutuka AKZ Coding Manual (15ENG MN-675) is used for coding of all Plant and Materials. AKZ coding is applied from the design stage and cross referenced accordingly (as a unique identification) to all documentation such as arrangement drawings, schematics, wiring diagrams, instructions and manuals and where practical to spare parts lists/manuals. References to specific Plant and Materials are accompanied by the relevant AKZ code for that item of the works.

The Contractor is responsible for the coding of all the works as set out in this document as well as equipment and components as per Employers coding standards, and the Contractor is responsible for supplying Project Manager with all the relevant documents/drawings. The Project Manager red lines all drawings/documents supplied with the codes generated by the Contractor. 

The Contractor is fully familiar with the standards and concepts of the coding system as applied by the Employer. Contractor updates the drawings/documents upon receiving the red lined ones from the Project Manager. The Project Manager reviews the documents/drawings to ensure issued codification is incorporated correctly by the Contractor. The Project Manager accepts the documents if satisfied.

The Contractor ensures that the codes are applied in a uniform and consistent way and that all accepted codes allocated remains unique.

The Contractor provides the Project Manager with the following:

Outline drawings, P&I diagrams and equipment lists. 

In respect of items procured by the Contractor from another manufacturer or vendor, the Contractor provides the name of the actual manufacturer and his coded drawing or reference numbers and relevant technical data for identification purposes.
2.2.2 Plant Labelling

It is the responsibility of the Contractor to manufacture and install labels. Labels are manufactured and installed according to the Tutuka AKZ Plant Labelling Guideline (240-62937990, Rev 1). 

Labelling includes the relevant AKZ code with English descriptions. The Contractor submits his approved Label Schedule/List spread sheet to the Project Manager for verification and acceptance, 60 days before commencement of manufacturing.  The label schedule includes the label information such as the AKZ code, full label description, positioning and designation.

The Contractor submits the sample of a manufactured label to the Project Manager to verify and check whether they conform to the Employers standard. If the manufactured labels are accepted by the Project Manager the Contractor continues with the manufacturing of labels.

Abbreviations to descriptions on the labels are generally not acceptable. Where abbreviations are unavoidable, due to the limited number of characters that can be engraved/etched on labels, the abbreviations are submitted to the Project Manager for acceptance. 

All plant labels are installed on the Plant and Materials and the installation accepted prior to the commencement of commissioning and safety clearance.
2.3 Health and safety risk management
2.3.1 General

In carrying out its obligations to the Employer in terms of this contract, which obligations include, amongst others, providing the works; using Plant, Materials and Equipment; and whilst at the site for any reason, the Contractor is the “Employer” in terms of the Occupational Health and Safety Act, No. 85 of 1993, in respect of its activities and in relation to its employees, agents, Subcontractor/s and mandatories. 

The Contractor does not consider itself under the supervision or management of the Employer with regard to compliance with the Safety Health and Environmental requirements. 

Furthermore, the Contractor does not consider himself to be a subordinate or under the supervision of the Project Manager in respect of these matters.  The Contractor is responsible for the supervision of its employees, agents, Subcontractors and mandatories and takes full responsibility and accountability for ensuring that they are competent, aware of the Safety Health and Environmental requirements, whilst executing the works in accordance with the Safety Health and Environmental requirements.

The Contractor ensures compliance with, amongst others:

a) The provisions of the Occupational Health and Safety Act, No. 85 of 1993 and all applicable regulations (as amended), binding in terms thereof;
b) The latest versions of standards, procedures, specifications, rules, systems of work and requirements of the Employer, copies of which will be provided to the Contractor on request. 
c) The Health, Safety and Environmental Plan inclusive of a Traffic Management Plan prepared by the Contractor in accordance with the Employer’s Safety Health and Environmental Specification; Tutuka Refurbishment project – Dust Handling Plant ESK-TUT-230-40 and other requirements. 

d) The Contractor shall prepare an environmental management plan and method statements relating to the activities that will be carried out.

e) The provisions of the National Environmental Management Act (as amended) and all regulations in force from time to time in terms of that Act.

The documentation referred to in paragraphs 2.3.1 (4) is collectively referred to as the Safety Health and Environmental requirements and forms a part of the contract Works Information.

The Contractor ensures that its employees, agents, Subcontractors and mandatories comply with the provisions of the Occupational Health and Safety Act, No. 85 of 1993, and all applicable regulations binding in terms thereof as well as the Employer’s Safety Health and Environmental Specification whilst making use of plant, materials and equipment and whilst at the Site for any reason whatsoever.

The Contractor implements a comprehensive health, safety and environmental management system, based on the ISO 45001:2018 and ISO 14001:2015 requirements for utilisation at the project. 

The Contractor appoints a person, qualified and competent in accordance with the safety health and environmental requirements, as the liaison with the Employer’s Project Safety, Health and Environmental Manager or delegated person for all such matters as pertaining to safety, health and the environment.  The Contractor shall ensure that such a person is contactable 24 hours a day, and is registered with a registered professional council approved by the Chief Director of the Department of Labour, as per the requirements of the latest Construction Regulations, inclusive of all exemptions and amendments pertaining thereto.

The Contractor hereby indemnifies the Employer and holds the Employer harmless in respect of any and all loss, costs, claims, demands, liabilities, damage, penalties or expenses that may be made against the Employer and/or suffered or incurred by the Employer (as the case may be) as a result of, any failure of the Contractor, its employees, agents, Subcontractors and mandatories to comply with their obligations, and/or the failure of the Employer to procure the compliance by the Contractor, its employees, agents, Subcontractors and/or mandatories with their responsibilities and/or obligations in terms of or arising from the Occupational Health and Safety Act, No. 85 of 1993.

2.3.1 Mandatory Agreement

2.3.1.1 The Contractor confirms that:

In terms of sections 37(1) and 37(2) of the OHSA, the Employer is relieved of any and all of its responsibilities and liabilities pertaining to the activities performed by the Contractor (and its employees, agents, Subcontractors and mandatories) relating to the works; the use of plant, materials and equipment; and whilst at the Site for whatsoever reason.
The Contractor confirms that, in terms of the Construction Regulations, regulation 6, it is hereby mandated as the designer and must perform all duties required of a designer.
The Contractor confirms that he has been provided with sufficient information regarding the health, safety and environmental arrangements applicable to the works; the use of Plant, Materials and Equipment, as well as at the Site.
2.3.1.2 In addition, the Contractor ensures that:

Prior to the Contractor commencing with any operations/ activities relating to the works and/or prior to gaining access to the Site, the Contractor concludes a written mandatory agreement with the Employer in terms of section 37(2) of the OHSA and 5(1)(k) under the construction regulations. The aforementioned agreement constitutes a record of the written arrangements and procedures between the Contractor and Employer regarding health and safety.
As far as is reasonably practicable, the safety and absence of risks to health in connection with the production, processing, use, handling, storage or transport of articles or substances is maintained;
As far as is reasonably practicable, all hazards pertaining to the health and safety of persons and harm to the environment that are attached to any work which is performed, any article or substance which is produced, processed, used, handled, stored or transported and any plant or machinery which is used in its business, is clearly identified and, as far as is reasonably practicable, further establishes what precautionary measures should be taken with respect to such work, article, substance, plant or machinery in order to protect the health and safety of persons and or harm to the environment, and provides the necessary means to apply such precautionary measures;
Such information, instructions, training and supervision as may be necessary to ensure, as far as is reasonably practicable, the health and safety at work of its employees, agents, Subcontractors and mandatories is provided; 
As far as is reasonably practicable, no employee, agent, Subcontractor and mandatory performs any work or produces, processes, uses, handles, stores or transports any article or substance or operates any plant or machinery, unless the precautionary measures contemplated in paragraph 2.3.3, or any other precautionary measures which may be prescribed have been taken;
Such measures as may be necessary in the interest of health and safety and the environment are enforced;
Work is performed and that plant, materials or equipment is used under the direct supervision of a person trained to understand the hazards associated with it and who has the authority to ensure that precautionary measures required by the Employer are implemented; and
All employees are informed of the scope of their authority as contemplated in OHSA.

2.3.2 Health and Safety Obligations

2.3.2.1 In addition to the mandatory agreements, the Contractor:

Ensures that all statutory appointments (as required in terms of the Occupational Health and Safety Act, No. 85 of 1993 and all applicable regulations binding in terms thereof, as amended) and other appointments required in terms of the Employer’s Safety Health and Environmental Specification, are in place and that all appointees are cognisant of their duties and responsibilities in terms of such appointments;
Ensures that such appointees execute their duties and responsibilities as required by such an appointment;
Ensures that all personnel brought by itself onto site (including employees of Contractors and Subcontractors) are suitably qualified and trained for the performance of the task, duties and functions, which will be allocated to them; 
Immediately reports any occupational or other injuries, near miss events, property damage, environmental related incidents as well as any potential threat to the health and safety of individuals at the works or on the site, as soon as he becomes aware thereof, to the Project Manager; 
Complies with the Employer’s Environmental, Occupational Health & Safety Incident Management Procedure - 32-95, relating to the reporting and investigation of incidents.  The classification of incidents contained in such document are considered final and must be applied by the Contractor relating to any incidents/ injuries relating to its employees, agents, Contractors, Subcontractors and mandatories whilst on Site;
Conducts a risk assessment regarding the utilisation of PPE and thereafter ensure that PPE of good quality is issued (at its own cost) to its employees, agents, Contractors, Subcontractors and mandatories prior to such individuals accessing the site, alternatively performing activities related to the works at the site, as specified in the Eskom PPE Specification.

2.3.3 Radiographic Examinations

If radiographic tests are carried out in the plant, the danger area must be evacuated with the exception only of authorised radiographic workers, and thereafter barricaded. Compliance is according to Regulatory, Eskom’s Safety Health and Environmental Specification.

The relevant warning signs at the lockout gates are bolt secured and not by wire or any other means, which could be removed while radiographic tests are in progress he area is barricaded and access is restricted until the radiographic process is complete. The radiographic technicians ensure that all the lockout gates are opened on completion of the tests.

When radioactive source (density tests) is brought onto site, the Contractor needs to inform the Client Agent/Manager in advance so that the Responsible Protective Officer (RPO) is informed.  The Contractor must comply with all the said regulations before access is allowed onto the site.  

If radioactive sources want to be stored at the site, approval needs to be obtained from the RPO.  Proper storage area will be identified by the RPO and the Contractor will ensure that all the necessary signs are erected to warn the employees.  Radiation awareness will also be done to all employees.

2.3.4 Fire Protection

The Contractor complies with the requirements of the Employer’s Safety Health and Environmental Specification, pertaining to fire protection.  The Contractor ensures that adequate Firefighting apparatus is provided at all Contractors’ work site, and that Contractor’s employees are trained in the use of this apparatus.

Precautions are taken to prevent any occurrence of fires or explosions while carrying out any work near flammable gas and liquid systems.

Any tampering with the Employer’s Fire Equipment is strictly forbidden.  All exit doors, fire escape routes, walkways, stairways and stair landings are kept free of obstruction, and not be used for work or storage at any time.  Firefighting equipment remains accessible at all times.

2.3.5 Environmental Constraints and Management

The Contractor provides an Environmental Management Plan applicable during installation and maintenance of works. The plan provides a guideline on the environmental management of the handling of the works. All waste will be handled in an environmentally friendly manner. The Contractor conforms to the “polluter pays principle”, duty of care and other NEMA principles.

All of the Contractor’s staff complies with the Employer’s environmental requirements in accordance with the Employer’s Specific Health, Safety and Environmental Specification

The Contractor ensures that all environmental obligations, applicable legislative requirements, Environmental Management Plan (EMP) and Employer’s specific requirements are fulfilled.  This includes all national, provincial and local environmental legislation and requirements.

The Contractor issues on a weekly and monthly basis, Environmental Management Performance and Expenditure Reports to the Project Manager.

The Contractor conducts their environmental management based on the ISO 14001 requirements and implements their environmental management practices accordingly.

The Contractor develops and implements as a minimum the following procedures/ method statements: 
· Environmental Management Plan
· Site Establishment Procedure
· Site Layout Plan
· Waste Management Procedure
· Spill Management Procedure
· Hazardous Chemical Substances Management and Storage Procedure
· Water Management Procedure
· Clear-and-Grub Procedure
· Environmental Rehabilitation Procedure
· Veld Fire Procedure
· Environmental Training Awareness Procedure
· Emergency Preparedness and Response Plan
All environmental procedures/ method statements, as listed above, are site-specific and submitted to for acceptance by the Project Manager before the commencement of construction activities.

2.3.6 Waste Management

All waste management activities, which include procurement of control measures, handling and disposal or processing of all waste forms generated on the Contractor’s site, are conducted according to Tutuka Power Station Waste Management Procedure.  All costs associated with waste management are the responsibility of the Contractor.

2.3.7 Spill Management 

The Contractor, at his cost, has available spill control measures (spill kits, drip trays, etc.), to the satisfaction of the Employer. All hazardous wastes generated from a spill are disposed of at a licensed disposal facility, at the cost of the Contractor, and safety disposal certificates are kept for record purposes. 

2.3.8 Dust and Storm-water Management

The Contractor implements dust control measures. The Contractor ensures that no ponding of storm-water occurs on the construction site and shall establish good storm-water management in accordance with the Employer’s requirements. 

2.3.9 Environmental Rehabilitation

The Contractor rehabilitates all areas impacted by construction (e.g.  Lay-down, roads, site camp and construction site, etc.) at the end of the project. The Contractor submits to the Project Manager a rehabilitation plan and schedule at least 2 weeks before finalisation of the works for approval by the Project Manager. All rehabilitation costs are the responsibility of the Contractor. 

2.3.10 Alien Vegetation Control

Not applicable to this Project
2.4 Environmental constraints and management

The Contractor ensures that all goods, services or works supplied in terms of the contract comply with all applicable environmental legislation including but not limited to the (National Environmental Management Act, 1998 [Act No 107 of 1998]) The Contractor is responsible for keeping the work area and Site clean of any environmental waste.

All waste introduced and/or produced on the Employer’s premises by the Contractor for this contract, is handled in accordance with the minimum requirements for the Handling and Disposal of Hazardous Waste in terms of Government Legislation as proclaimed by the Department of Water Affairs and Forestry and Employer’s environmental requirements (Waste Management Procedure; 32-245 and Management of Waste at Tutuka Power Station 14RISK ENV-013).

All environmental incidents are reported to the Project manager within 24 hours of such occurrence. All environmental incidents occurring on Site (or on any other places, if any, as may be specified under the Contract as forming part of the Site) are recorded, detailing how each incident was dealt with in an Environmental Incident register.

2.5 Quality assurance requirements

2.5.1 General

The Contractor complies with the Employer’s Quality Requirements Standards.

a) The Contractor and all Subcontractors comply with the Employer’s quality requirements including those listed in the Employers specification document, (240-105658000)
b) The Contractor provides evidence of a fully implemented QMS within its own organisation. The Employer may, at his sole discretion, carry out an audit on the Contractor or Subcontractor’s QMS for acceptance.
c) Should there be any welding required, the Contractor and all Subcontractors to comply with Standard for Welding Requirements on Eskom Plant 240-106628253.
2.5.2 Quality Management Documents Requirements

The Contractor conforms to the quality management requirements as per ISO 9001 and the Employer’s Supplier Contract Quality Requirements Specification (240-105658000). The Contractor shall adhere to the following:

Eskom supplier quality requirements for all existing and potential suppliers and sub-suppliers

Category 2.

SECTION A:  Valid certification of Quality Management System by an ISO accredited body

· The supplier shall submit a copy of ISO 9001 ( or the latest application revision) certificate.

· Product / Service Scoping on ISO 9001 certificate is defined and relevant

· Certificate by Approved and Authorized certification authority

· Certification  Authority has Recognized International Accreditation

· Validity (expiry date) of certificate 






OR  

· QMS Manual or a document that defines and describes the QMS and its scope or Quality Method statement based on scope.

· Quality Policy Approved by top management

· Quality Objectives Approved by top management.

· Control of documented information

· Documented information for Nonconformity and Corrective action

· Documented information for Internal audit

SECTION B: Evidence of QMS in operation

· Documented information for defined roles, responsibilities and authorities.

· Documented information for Control of Externally Provided Processes, Products and Services

· Latest copy of an internal management system audit report (with Nonconformity, Correction and/ or Corrective Action Reports)Latest copy of an external management system audit report (with Nonconformity, Correction and/ or Corrective Action Reports).

· Records of management review meetings (minutes, attendance registers etc)

SECTION C: Contract Quality Plan as per Scope of Works (Ref ISO 10005)

· Draft Contract/Project Quality Plan has important QA deliverables

SECTION D :  Quality Control Plan Requirements (Ref QM-58 or 240-109253302)

·   Example of an Inspection and Test Plan (ITP) or Quality Control Plan (QCP) on similar and/ or previous work done

SECTION E : Customer specific requirements & other standards and required can be listed and evaluated here

· Form A is completed and signed

· Additonal requirements (if applicable) as per the scope of work and/ or specification to be submitted e.g Welding Procedure Specification (WPS) should there be any. 

2.5.3 The Contract Quality Plan (CQP)

The Contractor submits to the Project Manager within 30 days of Contract Date for review and acceptance prior to the commencement of work, a CQP which will detail the Contractor’s organisation, quality assurance and quality control procedures within that organisation specific to this project. The CQP must be aligned to, and reference ISO 10005:2005 QMS, guidelines for quality plans and in compliance with the guideline in QM 240-105658000.

The CQP will make reference to the Contractor’s QMS documents to be used in this Contract:

a) The Contractor’s QMS compliance with the requirements of ISO 9001
b) Contractor’s quality manual
c) Contractor’s quality procedures
d) Contractor’s quality forms and work instructions
e) Contractor’s quality system documents referenced in this Works Information

f) Employers Works Information, drawings, specifications, standards and codes, etc. 
2.5.4 Quality Control Plan or Inspection and Test Plan

 As defined in the approved CQP the Contractor drafts and submits to the Project Manager for acceptance, prior to the commencement of any works, the requisite Inspection and Test Plan (ITP) or Quality Control Plan (QCP). The ITP/QCP shows each activity from the Works Information. The Project Manager inserts intervention points based on the risk profile of the equipment.

a) The interventions points include all witness, hold, verification, surveillances and review points required by the Project Manager. The Contractor’s failure to allow the intervention points will constitute a non-conformance. 

b) The intervention requirements take into consideration the criticality of the Plant and Materials.    

c) Where intervention points have been bypassed without prior written waver from the Project Manager, result in the repeat performance of the activity in question and a Non-conformance (NC) is issued. 

2.5.5 Operational Documents

The Contractor submits as a minimum the following documents, as required by the Project Manager during the execution of the works:

a) Updated QCP register

b) Inspection notifications accompanied by their inspection report

c) Non-conformance and Defects registers and reports

d) Updated Site and off site inspection schedules.

e) Inspection and or FAT / SAT dates.

f) Inspections, completed and outstanding.

g) Inspection and test reports

h) Weekly and monthly contract quality progress report

i) Data book index  for approval 

j)  Data books for the completed works, before commissioning can commence (refer to the data book specification)

2.5.6 Inspections and Tests

All Plant and Materials is comprehensively tested in accordance with the agreed ITP/ QCPs prior to delivery. The Employer reserves the right to appoint others to inspect all parts during manufacturing, erection and commissioning to be present at any of the tests specified. The witnessing of tests by the Supervisor or Others, and if the Supervisor chooses to waive the witnessing of any tests, it does not relieve the Contractor of his responsibilities.

Tests that are required by the Employer are carried out by the Contractor during manufacturing, erection and commissioning to prove compliance with the specification independently of any test that may have been carried out at the Contractor’s premises. 

The Supervisor inspects parts of the Plant at his discretion during manufacturing stages and before shipment as per the agreed ITP/QCP;

a) The Contractor is responsible for the inspection of all the work that is performed, and the Supervisor only verifies that the work is conducted as per the Works Information.  
b) The Contractor conducts all inspections in accordance with the accepted ITP/QCP.
c) The Contractor provides suitably qualified personnel to conduct on-and-offsite inspections
d) The Contractor ensures that all are inspected and approved before the Supervisor is invited for verification. 
e) The Contractor provides a minimum of five (5) working days’ notice for local off-site inspections, 24 hours for local on-site inspection, and 21 working days’ notice for foreign inspections.  The notice contains copies of the Contractor’s inspection reports.  
2.5.7 Quality Responsibility

The Contractor responsibilities include but are not limited to the following:

a) The Contractor is accountable for the quality of the output and liable for any failures. 

b) Implementation of their QMS on site
c) Administration of their QA/QC systems on site
d) Verification of approval status of Subcontractor’s Quality programmes, that is, CQP’s, QCPs, NC’s, Defects and all their operational procedures and works instructions
e) On-and-offsite inspections
f) Weekly and monthly progress reporting on quality performance
g) The Contractor is responsible for defining the level of intervention of QA/QC or inspections in line with the Employers requirements. 

h) The Contractor is responsible for defining the level of intervention of QA/QC or inspections to be imposed on his Subcontractor, suppliers and sub-suppliers and must ensure that these are in line with the Employer’s requirements.

i) The Contractor is responsible for sending out inspection request to Employer 24hrs prior to inspection taking place.

The Supervisor is responsible for the following:

a) Reviews of the quality submissions

b) Verification of the Contractor’s intervention points
c) Reviews the Contractor’s ITP/QCP documents (procedures, test results) 

d) Reviews the data book 

e) Issue of Defects Certificate

f) Checks and marks off materials off site

2.5.8 Non-Conformances and Defects

Where Non-Conformance (NC) notifications are issued, the Contractor acknowledges receipt within the period of reply and proposes corrective and preventive actions to the Supervisor. The corrective and preventive actions will include the implementation and completion dates. Progress on all NCs notifications issued to the Contractor must be reported to the Supervisor on weekly basis.

a) The Contractor’s Quality Manager keeps a register of all NC notifications issued 

b) Records of NCs notifications are kept and form part of the data book records.

c) Deviations from the Contract are treated as a non-conformance.

To ensure reduction of non-conformances, the Employer will implement a penalty to the value of R20 000.00 for every NCR issued during the contract period and not closed within stipulated period.

During the contract execution phase, the Contractor will be monitored by the Supervisor for performance on quality related aspects. The monitoring will be in the form of audits and assessments. 

2.5.9 Quality Reporting

The Contractor submits a monthly quality report, on the last working day of the month.  The report includes but not limited to the following:

a) A register of NCRs and defects 
b) Updated QCP / ITP register
c) QA monthly report summary
d) Planned and completed local and foreign inspection dates
e) Completed and outstanding Inspections 
f) Audit findings report

g) Risks with Mitigation plan

h) Preservation of equipment status/report

2.5.10 Preservation, shipping and transportation  

The Contractor ensures that all Plant and Materials are preserved in an appropriate manner as described in the product specifications or in the Employer preservation, shipping and transportation procedures as applicable. The Contractor submits the preservation, shipping and transportation procedures to the Supervisor for review and acceptance. The Supervisor may choose to witness the packaging, loading and offloading of the products depending on the equipment criticality, this will be indicated in the intervention points on the ITP/QCP.

The Contractor also ensures that all storage requirements for Plant and Materials are properly implemented to preserve the products against adverse conditions, deterioration, damages, etc. Storage and preservation procedures for the different equipment must be submitted to the Project Manager for review and acceptance. The Project Manager may request to inspect the stored Plant and Materials at any given point during the storage period of the product.

The Contractor complies with the quality criteria and constraints stated in this Works Information.

Plant and Materials for this contract is not shipped by the Contractor until all the documents stated in the Particular Specification have been submitted to the Supervisor.
2.6 Programming constraints 

2.6.1 Construction Constraints

The Employer provides the Key Dates as set out in clause 11.2.(9) of the Contract Data of the Employer, the access dates in clause 30.1 of the Contract Data by the Employer; the interface points identified by the Contractor in the Contractor’s Works Information and requirements set out in the Works Information. 

The Contractor submits, as part of his tender response, a Level 3 programme which contains the following as a minimum:

· The Key Dates

· The access dates from clause 30.1 of the Contract Data by the Employer;

· The detail on how the Contractor intends to achieve the Key Dates and the access dates;

· Duration of long lead item

· Total manufacturing and execution durations

· The date of Site establishment;

· Show all the critical paths;

· The Contractor ensures that his programme contains sufficient float in order for the Contractor to add interface and alignment with the Employer and Others;

· Other factors, information, methodologies, detail and dates which the Contractor believes are necessary for achievement of the interface with others; Key Dates, Completion Dates and access dates.

The Contractor submits a detailed programme after Contract award in accordance with time period provided in clause 32.2. This revised programme must contain the following:

· All information required as [stated above];

· the services and work (programs) of all his Subcontractors and suppliers;

· the design schedule;

· the construction schedule;

· the planning schedule;

· the construction and manufacturing schedule;

· the commissioning schedule;

The Contractor submits an updated programme every week during design and manufacturing, daily during execution or as agreed to between the Project Manager and Contractor. 

The level of detail for each is set out below.

The Contractor submits a single programme that incorporates the services and work (programs) of all his Subcontractors and suppliers. The Accepted Programme clearly indicates interfaces between the Contractor, the Employer, Others and his Subcontractors. 

The Contractor ensures that the Key Dates and interfaces with the Employer and Others are incorporated into the Accepted Programme. To improve integration and interfaces with Others and the Employer, the Contractor participates in the integration meetings with the Employer and Others. as required by the Project Manager. The information obtained from these integration meetings are incorporated into the revised programmes submitted to the Project Manager. The Contractor ensures that all dates, including Key Dates, between the Contractor, the Employer and Others are aligned in the revised programme.

The Contractor’s obligation to meet the Key Dates and Completion Date is not altered by the Contractors obligation to ensure that the Contractor’s programme shows and aligns with the interface requirements set out in the Works Information.
2.6.2 Computerised Planning 

Primavera Project Planner (version 6) has been adopted by the Employer for all planning, progress monitoring and reporting on the project. The Contractor applies it for the planning and control of the works in line with the accepted WBS.  The Project Manager does not accept any programmes, progress reports or other required planning data and information in PDF or any other form except Primavera Project Planner (version 6) XER format.

The Project Manager has a Master Programme which incorporates the Contractor’s and Other’s programmes. The Contractor submits updated electronic progress reports, as required by the Project Manager. The updated progress report shows the logic and all filters and layouts used in the programme.

2.6.3 Planning Methodology and Programme Levels

All planning is done based on the Critical Path Method (CPM). The Contractor’s planning methodology incorporates the compatibility, alignment and interface with others on the project. This is clearly visible to the Project Manager. The Accepted Programme clearly shows the actual critical path.

The following levels of programme are used by the Contractor for dynamic integrated project control:

· Management level programme (Level 1)

· Project level programme (Level 2)

· Control level programme (Level 3)

· Discipline specialty programme (Level 4)

2.6.3.1 Management Level Programme (Level 1)

The management level programme is used to establish work goals and overall time frames for the works.  It is a statement of project objectives recorded in graphic form.  The management level programme defines: 

· Established goals or major milestone Key Dates; 

· The duration of major operations and their relationship to one another;

· Identified long lead material items;

· Responsibility assignments for accomplishing project objectives.

2.6.3.2 Project Level Programme (Level 2)

A "rolled up" programme from the control level programme is produced. It will be separated by unit, plant area and by activity.

2.6.3.3 Control Level Programme (Level 3)

The project level programme is prepared representing the significant work activities and deliverables associated with the works.  The end product is a time scaled bar-chart schedule developed through use of a logic network.

This programme is separated by unit, by plant area, by phase and by WBS. The work within each plant area is broken down by engineering discipline, procurement of tagged equipment, construction by Contractor, and commissioning and start-up. The control level programme is resource-loaded. It forms the basis for progress measurement, progress curves and histograms for each discipline within a plant area.

2.6.3.4 Discipline Specialty Level Programme (Level 4)

The discipline specialty level programme is developed and maintained by the Contractor and generated for tracking and control of various activities and deliverables for all phases of the project. This programme is formatted as a spread sheet or database report utilizing the WBS structure. The programme represents the day-to-day activities which are work unit based and become summarized in the level 3 activities.

The Contractor provides resource information in a resource histogram reflecting the manpower, Plant and Materials and Equipment. Staffing histograms are required to be submitted based on “equivalent personnel”. Staffing histograms are updated with actual data for each reporting period and re forecasted as required should significant deviations occur. The Contractor submits a 7 (seven) day working program indicating all the number of shifts.

2.6.4 Planning Schedules

Long lead manufacturing items and the dates for placing the main subcontracts is identified.  Key contract, program and interface events are identified in the contract program, including dates for access data and release of terminal points that involve the Employer or Others.  The Contractor submits a manufacturing and procurement schedule as per Section 2.6.4.2 of this Works Information and ensures that it aligns with planning, design and construction schedules.  The Contractor ensures that its program fully aligns Others and all interfaces are fully reflected. 

The program makes provision for site related preparation such as safety induction, and medical assessments for the entire Contractor’s staff that will be working on Site. 

2.6.4.1 Design Schedule

The Employer provides the Contractor with a Master Document List (MDL) template. The Contractor expands on the MDL and includes the submission dates of various revisions for submission of the Contractor’s Design Documents using the Key Date for design freeze as a yardstick. The initial design schedule is a returnable schedule.

The Contractor’s schedule also illustrates the sequence of work for the Project, including sequencing and alignment with design of Others, and the dates for submission of drawings, studies and reports.

2.6.4.2 Procurement and Manufacturing Schedule

The procurement and manufacturing schedule identifies as a minimum:

· Details of orders and target dates;

· Any detailed design required within the manufacturing period;

· Long lead items including imported items;

· Hold points for inspection and acceptance tests and release.

The Contractor ensures that the procurement and manufacturing schedule contains sufficient detail to enable the work to be adequately progressed in order to meet Key Dates and the Completion Date.  The procurement and manufacturing schedule must show alignment, interface and compatibility with the Employer and Others.

2.6.4.3 Construction Schedule

The Contractor submits a construction schedule and finalised resource schedule for review by the Project Manager.  This schedule satisfies the following criteria:

· Contains full details of all terminal point release requirements;

· Identify any erection or commissioning activities that may affect other maintenance and construction activities on the plant;

· Identify when services are required for commissioning purposes; 

· Include an outline setting to work and commissioning schedule 

The Contractor further submits a construction execution plan that includes man power plans, organization, construction equipment usage, material storage and handling and preparation of construction facilities.

The programme shall be based on the following working hours:

· Twenty four (24) hours

· Seven (7) days per week

· Holidays must be included as working days

· Pay weekends to be negotiated

2.6.4.4 Commissioning Schedule

The Contractor develops a detailed commissioning schedule with sufficiet detail to enable the works to be adequately progressed in order to meet Key Dates and the Completion Date.  The schedule shows alignment, interface and compatibility with the Employer and Others.

The programme shall be based on the following working hours:

· Twenty- four (24) hours

· Seven (7) days per week

· Holidays must be included as working days

· Pay weekends to be negotiated

2.6.5 Time Analysis

The Contractor takes note that, automatic manipulation of 'lags', 'overlaps', 'leads', 'relations' or 'dummies' (with positive, zero or negative duration’s) to cause the float to remain constant when updates are performed is not acceptable.

The Contractor provides the program logic in network format, together with a total float report for acceptance by the Project Manager.

The Contractor ensures that the programme network has no fewer activities than the technical and commercial breakdowns listed in the activity schedule.

The Contractor constructs networks to reflect the possible (not probable) sequences of activities, using resource scheduling to stagger the performance of activities into the most probable sequence.

A single time estimate for the duration of an activity is given assuming 'normal' resources are available as required.  The Contractor estimates activity durations in days or hours as required. 

2.6.6 Time Reporting

The Contractor extracts and provides a one-week “look ahead window” from the Accepted Programme, that furthermore shows Key Dates which are scheduled for Completion within the next reporting period.
2.6.7 Reporting on Remaining Duration

The method for reporting on activities in progress is by remaining duration, i.e. the time, in working hours or days as required, needed to complete the activity from the report date.  Once an activity has started, the remaining duration is assessed for each update.

2.6.8 Actual Dates

The actual starting and completion date of all activities is reported.

2.6.9 Progress Reporting during Provision of the works
The Contractor submits its progress reports on the last day of each month and if the last day is not a working day, the preceding working day or more often as required and agreed by the Project Manager.  This requirement does not constitute a compensation event.

The Contractor submits, together with the progress reports, a written report containing the following:

· Statement and report on work where delay against the Accepted Programme has occurred (if any), together with the reasons why delay has occurred and a plan denoting the action to be taken and the period of time necessary to recover such delay; any impact that the delay may have on Others or an indication of Others affected by the delay.

· Statement and report on those activities that are currently ahead of programme, any impact on the progress of Others or an indication of Others affected by the delay.

· The impact of any programming changes arising is reflected in revised forecast rate of payment schedules and resource schedules.

2.6.10 Daily Progress Report

The Project Manager; the Contractor and Others meet daily to report the overall progress of construction activities which identifies the following:

· Any SHE related incidents and remedial actions or plans

· Progress of previous day’s work

· Resources

· Any deliveries of Plant and Materials and Equipment

· The scheduled date of delivery of Plant and Materials and Equipment

· Interface, alignment and compatibility with the Employer and Others

· Contractor’s current activities progress and planned finish dates

· Contractor’s planned start and finish dates for work

· Planned effort for activities

· Actual effort for activities

· Remaining duration for activities

· Percentage progress for activities 

2.6.11 Weekly Progress Report

The Contractor submits weekly progress reports to the Project Manager.  This report is used as a tool for the day-to-day management of the contract.  The content of the weekly report includes the following items:

· Programme summary narrative.

· Progress and performance summaries.

· Completion and Key Date status.

2.6.12 Monthly Progress Report

The Contractor submits to the Project Manager a written monthly report as provided for in Section 2.6.9 above.  The monthly report contains the following information as a minimum requirement:

· Executive summary (narrative identifying major movement within the reporting period).

· Revised Programme indicating, actual progress of work against last Accepted Programme.

· A one-week look ahead work window.

· Activities completed during current reporting period per discipline, including the activities of the Employer and Others.

· Activities in progress during current reporting period per discipline, including the activities of the Employer and Others.

· Activities undertaken during next reporting period per discipline, including the activities of the Employer and others

· Status overview by unit, by plant area, by phase.

· Key issues/items of concern and corrective actions.

· Progress curves and tabular progress reports.

· Cost and Cash flow.

· Cost curve 'S-curve'.

· Early warning log.

· Compensation event log.

· General planning report (computer generated).

· Critical activities report.

· Key event report (computer generated).

· Report selecting all of the activities of the Employer and Others - (computer generated).

· Updated bar charts.

· Updated resource schedule and histogram (If changed).

· Updated activity schedule 

· Forecast rate of payment schedule updated with actual progress.

· Statement and report on activities ahead and behind program;

· Skills development progress report. 

· Progress on population of stock item templates 

2.6.13 Planner Requirements

The Contractor’s planner is experienced, qualified and must be dedicated to the Contract/Project to perform the planning and programming requirements in accordance with this section.  During execution, the Contractor provides a full time planner at the Site
2.7 Contractor’s management, supervision, and key people

The Contractor will provide an organogram showing the key personnel and their roles and responsibilities.

The organogram provided must show clear reporting lines between individuals, including individuals from Subcontractors or joint ventures

The Contractor provides the following key personnel as a minimum:

· Dedicated Project Manager –full time

· Dedicated Project Planner – full time

· Dedicated Quality Control officers- full time

· Dedicated Site Construction Manager –full time

· Dedicated Quality Manager- As when required

· Dedicated Quality Control Supervisors- full time

· Dedicated Site Safety Manager- full time

· Dedicated Site Safety Representatives – full time

· Dedicated Construction Supervisors – full time

· Dedicated Document Controller – full time
· Design and Testing Engineers- as and when required

· Commissioning Engineers-  as when required

For the purposes of this project, “dedicated” means that the person is allocated only to this project full time, and must not be working on any other contract(s) or project(s).
2.8 Invoicing and payment
2.8.1 General

Within one week of receiving a payment certificate from the Project Manager in terms of core clause 51.1, the Contractor provides the Employer with a tax invoice showing the amount due for payment equal to that stated in the Project Manager’s payment certificate.  

The Contractor shall address the tax invoice to Eskom Holdings SOC Ltd and include on each invoice the following information:

· Name and address of the Contractor and the Project Manager; 

· The contract number and title;

· Contractor’s VAT registration number;

· The Employer’s VAT registration number 4740101508;

· Description of service provided for each item invoiced based on the Price List;

· Total amount invoiced excluding VAT, the VAT and the invoiced amount including VAT;

· Invoice addressed to Eskom Holdings SOC Ltd

· Read “Tax Invoice”

· Local and foreign invoices to be invoiced separately

· Tax invoice is to be emailed to email address invoicegrpcapitalOTH@eskom.co.za as soon as it is available.

· Incorrect claim (invoices) should be cancelled with a credit note referring to the incorrect invoice and issue a new invoice
2.8.2 Foreign Portion Invoicing

•
Info of foreign beneficiary and foreign Bank account

•
Foreign Beneficiary Invoice (foreign Amount) to be attached to local invoice (Also to comply to General requirements)

•
Bank Details and IBN No. to appear on invoice

•
Rand amount claimed in accordance with contract

•
Foreign currency converted at contract rate

•
Amount claimed and Rand Amount to appear on invoice

•
Import and services to be claimed on separate invoices

•
VAT to be claimed separately referring to foreign invoice

•
Services to be paid direct overseas and may not be paid into a CFC Account

•
Foreign CPA calculations together with index need to be attached. 
2.8.3 Import Invoices

•
Import documentation to be attached

•
Custom invoice to reflect foreign currency and amount

•
Bill of entry

•
SARS customs release notification document

•
Custom Worksheet

•
Bill of lading or Airway Bill

2.9 Insurance provided by the Employer
There are no additional requirements to the risk and insurance clauses in Section 8 of the core clauses and the Z clauses.
2.10 Contract change management 
There are no additional requirements to the compensation event clauses in Section 6 of the core clauses.

2.11 Provision of bonds and guarantees

The form in which a bond or guarantee required by the conditions of contract (if any) is to be provided by the Contractor is given in Part 1 Agreements and Contract Data, document C1.3, Sureties.  
The Employer may withhold payment of amounts due to the Contractor until the bond or guarantee required in terms of this contract has been received and accepted by the person notified to the Contractor by the Project Manager to receive and accept such bond or guarantee.  Such withholding of payment due to the Contractor does not affect the Employer’s right to termination stated in this contract. 
2.12 Records of Defined Cost, payments & assessments of compensation events to be kept by the Contractor
There are no additional requirements to the compensation event clauses in Section 6 of the core clauses.
2.13 Training workshops and technology transfer
The Contractor provides training on the works regarding operating, maintenance and engineering aspects. The Contractor provides training material and a separate training course for operating, maintenance and engineering personnel. For more detailed requirements on the training required refer to section 13.2.3 of this Works Information.

3 Engineering and the Contractor’s design
3.1 Employer’s design
The current Dust Handling Plant (DHP) is designed to collect ash from the ESP’s which have an uneven ash collection distribution from field 1 to field 5 due to the nature of the ESP’s operation.
The quality of the coal that is being received by Tutuka has deteriorated since the commissioning of the station, which has resulted in an increase in the quantities of ash that the DHP needs to transport.  The DHP will need to be upgraded to 115 tons per hour, up to the Power Station closure in 2041
	Field:
	1
	2
	3
	4
	5
	Total

	Ash distribution:
	84%
	12%
	3 %
	0.8%
	0.20%
	

	Recovery Time hrs:
	12, 74
	0, 25
	0, 65
	0, 16
	0, 04
	13, 84


The current ash hoppers are fitted with agitating chains and a stirrer, which facilitate the agitation of the ash to prevent problems with the ash discharge from the hoppers. This system will be retained. The hopper discharge components sizes need to be design check and selected to ensure that the chute, slide gate valves and single flap valves do not restrict the ash flow from the hoppers. 

The DHP accepts ash from the precipitator hoppers and transport it via conveyors and bucket elevators to a dust distributor, which distributes the ash into the selected ash bunker. There are three routes which run independently of each other. Routes 1 and 3 both have two transfer conveyors which can run at low or high speed. Route 2 has one dust transfer conveyor which also runs at low or high speed. The bucket elevators in Routes 1 and 3 can run at low and high speed. Bucket elevator B (2) can only run at low speed. The normal operating condition for above drives is at low speed. 

The eight precipitator hopper conveyors are common to all routes. Conveyors A, B, C and D deposit material into dust transfer conveyors A1 and C1. Conveyors E, F, G and H deposit material into dust transfer conveyors A2, B and C2.  The precipitator conveyors are selected for a route via the selection of slide gates underneath the conveyors. There are two slide gates each for conveyors A, B, C and D and three slide gates each for conveyors E, F, G and H. The slide gates are manually operated and selected. Only one slide gate per route may be open at one time.

In the normal running condition, all eight precipitator conveyors must be running, but not into a single route. Not more than four hopper conveyors should be selected on one route. In emergency mode it may be possible for all eight hopper conveyors to charge onto a single route on high speed.

The fly ash sometimes does not flow freely from the ash hoppers into the hopper conveyors and this dust plant takes about 72 hours to clear a backlog. The transfer conveyor (A, B & C) and bucket elevator routes A and C are operating all the time on high speed. The existing conveyor drives are absolute and it take a long duration to repair. The existing dust plant vacuum system is not sufficient to have the dust plant under vacuum.

3.1.1 Existing DHP operating Data

The DHP is designed for a boiler load of 97% and for worst coal quality. The operating condition at the inlet to the precipitator are:

Gas volume = 960 M3/s

Gas temperature = 150 degree Celsius

Dust burden = 21,1 g/m3

Carbon in dust = 2,3 %

During normal operation the dust load and precipitator efficiency of each boiler is shown on the Table 1 below.
Table 1: Dust Load
	Field
	All field in operation, Efficiency %
	All field in operation 

Dust Amount in kg/h
	First field out of operation 

Efficiency %
	First field out of operation

Dust amount in kg/h

	1
	83,5
	60 890
	-
	-

	2
	73,3
	8 820
	83,5
	60 890

	3
	67,3
	2 162
	73,3
	8 820

	4
	58,7
	617
	67,3
	2 162

	5
	50,0
	217
	58,7
	617

	
	
	
	
	

	TOTAL
	99,70
	72 706
	99,40
	72 489


The ash handling system is sized for both conditions.
In the case of a fault in the dust handling plant, henceforth called the emergency operating condition, it will be necessary to store fly ash for up to 9 hours in the precipitator hoppers. In that case the following amount of dust has be extracted in 36 hours maximum and additional to the dust collected in the same time.
Table 2: Capacity of the existing Dust Handling Plant
	Field
	Dust amount, all fields in operation in kg
	Dust amount, first field out of operation in kg.

	1
	548 010
	-

	2
	79 380
	548 010

	3
	19 458
	79 380

	4
	5 553
	19 458

	5
	1 953
	5 553

	
	
	

	TOTAL
	654 354
	652 401


In the case that one precipitator house is taken out of operation, the boiler load will be reduced to 60 percent MCR. In this case 60 percent of the dust load listed in Table 1 will be separated in the operating precipitator house.
Other original design criteria:
Dust density for the calculation of transport volume = 700 kg/m3 minimum

Dust density for the calculation of transport under back log recovery = 800 kg/m3.

Dust density for sizing of motors and chains = 1200 kg/m3 minimum.   
Normal Operation:

All conveyors are running on low speed. Under this condition one transfer route can accept up to 4 precipitator conveyors extracting from full hoppers, provided the density of the fly ash does not decrease by more than 12% due to aeration during transport.
Two transfer routes in Operation:

The 8 precipitator conveyors are allocated in groups of four to a transfer route.
Example:         A) CC1-4 to route 1.
                              CC5-8 to route no 2 or to route no 3.

                        B) CC1, 3, 5, 7 to route no 1
                             CC2, 4, 6, 8 to route no 3.
Pattern B reduced the possibility of having four precipitator hopper conveyors extracting from full hoppers feeding to only one transfer route. However, it cannot be used in combination with route no 2.

If four precipitators’ conveyors feeding to one transfer route are extracting from full hoppers, then the material depth in the transfer conveyor must be checked at the inspection cover nearest to the drive station. If the transfer conveyor is full up to the return rail, then a rerouting of the EP conveyors extracting from full hoppers (see example B) or change to high speed. 

If there is only one long transfer conveyor route available, then all eight precipitator conveyors can discharge into transfer route A or into transfer route C under high-speed operation.

The hopper conveyor has the following protections:
· Chain speed trip switch.

· Conveyor pendulum flap alarm

· Chain tension indicator alarm

· Discharge slide gate valves limit trip switches.

· Running hour meter.

· Motor overload trip protection.

· Double flap valve running signal.
The transfer conveyor has the following protections:

· Chain speed trip switch

· Chain tension indicator alarm

· Running hour meter.

· Motor overload trip protection
The bucket elevator has the following protections:

· Bucket counter trip switch. (Trip)

· Rotating blade block chute detector. (Trip)

· Slide gate valves limits. (Trip)

· High ash bunkers levels. (Trip)

· Idler errating movement alarm.

· Chain elongation trip switch.
3.1.2 DHP Component description: (One Boiler)

Hopper slide gate valve:

· Size: 300 mm square

· Type: NG-300 H

· Flow rate: 15 m3/h

· Valve height: 120 mm

· Mode of operation: Hand operated, with safety key. Handle with pivoting tube.

· Mass per valve is 65 kg.

· Qty per boiler = 40

             Single flap valve:

· Single gravity operated pendulum flap valve

· Size: 300 mm square

· Type: FV 300 SG

· Flow rate: 15 m3/h

· Valve height: 353 mm

· Mode of operation: Counterweight

· No limit switches.

· Mass per valve is 40 kg

· Qty per boiler = 40

            Slide gate valve at transfer conveyor inlets:

· Size: 400 mm square

· Flow rate: 20 m3/h

· Valve height: 140 mm

· Mode of operation: Chain wheel operated (Chain length = 5 meters)

· Open and close limit switches.

· Mass per valve = 125 kg. 

· Qty per boiler = 20
          Double flap valves:

· Double motorised operated pendulum flap valve.

· Size: 400 mm, square

· Type: FV-400 DM

· Height: 987 mm

· Mode of operation: Flanged on geared motor, gearbox out put speed = 9,6 rpm and motor size is 0,55 kW and 380 V.

· Flow rate: 20 m3/h

· No limit switches.

· Cam: Mild steel plate connected to gearbox output shaft with key and keyway.

· Mass per valve = 265 kg.

· Qty per boiler = 20

       Slide gate valve:

· Slide gate valve at ash bunkers inlets.

· Size: 500 mm square

· Type: NG 500 H

· Flow rate: 200 m3/h

· Height: 140 mm

· Mode of operation: Handle with pivoting tube.

· Open and close limit switches.

· Mass per valve = 130 kg.

· Qty per boiler = 2

          Chain conveyor casings: (Hopper and transfer conveyors)

· Flanged and bolted design with removable covers, side walls and bottoms with mild steel.

· Plate cover thickness = 4 mm

· Plate sidewalls thickness = 6 mm

· Bottom plate thickness = 6 mm

· Connection flanges: 50 x 8 mm

           Chain conveyor internals and externals: (Hopper and transfer conveyors)

· Wear rails: Manganese steel, 60 x 20 mm with rolled guiding groove, Mn content = 12% – 14%, Hardness as rolled = 20 HRC, surface hardness = 50 HRC. Wear rails have stuts for easy replacements.

· Bottom liners: Bolted to the casing bottom on either side of the wear rails, Material = SS10/200 Bennox, liner thickness = 10 mm

· Sidewall liners: Bolted to the casing sidewalls in the conveyor as well as in the returning track of the chain. Material = 80/100 x 10 mm SS10/200 Bennox steel.

· Drive shafts: Diameter at sprocket = 130 mm, diameter at gearbox side = 110 mm and shaft diameter at non drive side = 80 mm.

· Tail end shaft: Diameter at sprocket = 120 mm, diameter at bearings = 60 mm.

· Bearings: Plummer blocks with self-aligning roller bearings.

· Shaft Seals: Labyrinth with grease chamber and split GACO seal ring. The outer labyrinth ring and the seal are split in order to enable replacements without removing the bearings.

· Drive sprocket: Consisting of two machined and hardened (60 HRC) tooth shieves bolted to a hub. The shieves as well as the bubs are split into two segments in order to enable replacement without dismantling the shafts.

· Idler: Machined and hardened to 60 HRC. The rim is shaped to warrant the guidance of the chain.

· Chain tensioning: At the tail end station. Manually by adjusting the position of the idler shaft – plummer block units by means of the two spindles. The chain need to make a catenary loop inside the drive station.

·  Conveyor chains: The chain links has a tensile strength of 480 kN and the pitch is 142 mm. It is made from special alloy steel, die forged and case hardened to 60 HRC. The crossbars are 50 x 12 mm for the hopper conveyors and 50 x 16 mm for the transfer conveyors. The tensile strength is 40-50 kN/cm2.  

Drive arrangement: Shaft mounted spiral bevel geared motor. The rated bearings life is 100 000 hours. With hollow output shaft and shrink disc coupling. The drive arrangement is held in horizontal position by two rubber buffers in order to diminish shocks during start-ups. The motor voltage is 380 V and the dust and water ingress protection rating is IP65
       Bucket elevator internals and externals:

· Bucket elevator chain: Double bar bush type, with bucket attachment. Pitch = 152 mm.

· Buckets: In 5 mm thick mild steel welded construction. Size: 250 mm wide x 400 mm long.

· Friction wheel: Outside diameter = 635 mm for double bar bush type chain use.

· Tail-end sprocket: 14 teeth and pitch = 154,4 mm for use on the double bar bush type chain.

· Chain take-up: Shaft with hardened bushes running in cast-iron slide bearing blocks.

· Boot: The whole is assembled in a laterally guide cage. Freely suspended by the chain, it serves as a chain take-up without external bearings.

· Drive shaft: The shaft diameter at the hub is 190 mm and the shaft diameter at the plummer blocks are 130 mm. The bearings are the Cooper type pillow blocks with self-aligning roller bearings.

· Drive arrangement: Main drive: Shaft mounted spiral bevel geared motor. Rated bearing life is 100 000 hours. Hollow output shaft with shrink disc coupling. Service drive: To inch up the chain for inspection and maintenance at a chain speed of 0,1 m/s. Helical geared motor, 270 rpm, 3 kW. Clutch between the service and main drive gear unit. Hold back at main gearbox to prevent reverse running. Star-Delta starters. The drive is held in vertical position by two rubber buffers in order to diminish shocks during start-ups.
3.1.3 Technical data of existing chain conveyors:
Table 3: Chain Conveyor Technical data
	
	EP Discharge CC1-8
	Transfer CC9 & 14 Route 1 & 3, Low speed
	Transfer CC9 & 14 Route 1 & 3, High speed
	Transfer conveyor CC10 & CC15 (Route 1 & 3) Low speed
	Transfer conveyor CC10 & CC15 (Route 1 & 3) High speed
	Transfer conveyor CC12 (Route) 

Low speed
	Transfer conveyor CC12 (Route) 

High speed

	Conveyor Designation
	390/290 142-80 BT - 1
	640/450 142-80 BT-2
	640/450 142-80 BT-2
	640/450 142-80 BT-2
	640/450 142-80 BT-2
	640/450 142-80 BT-2
	640/450 142-80 BT-2

	Length of conveyor
	30 m
	33 m
	33 m
	31
	31
	26,7
	26,7

	Ultimate chain pull
	480 kN
	480 kN
	480 kN
	480 kN
	480 kN
	480 kN
	480 kN

	Permissible chain pull
	80 kN
	80 kN
	80 kN
	80 kN
	80 kN
	80 kN
	80 kN

	
	
	
	
	
	
	
	

	Mode of operation
	Single speed
	Low speed
	High speed
	Low speed
	High speed
	Low speed
	High speed

	Chain speed m/s
	0,05
	0,065
	0,0975
	0,065
	0,13
	0,065
	0,0975

	Drive shaft rpm
	2,65
	3,5
	5,2
	3,5
	6,9
	3,5
	5,2

	Motor kW/Nom Amp
	3 kW/7,4 A
	5 kW/14,7 A
	7,5 kW/16,5 A
	5,6 kW/13 A
	11 kW/25 A
	5 kW/14,7 A
	7,5 kW/16,5 A

	
	
	
	
	
	
	
	

	Normal Operation
	
	From CC1-4
	From CC1-4
	From CC5-8
	From CC9-14 & CC5-8
	From CC5-8
	From CC5-8

	Capacity t/h
	9,1
	36,4
	
	36,4
	
	36,4
	

	Volume m3/h at 0,7 t/m3
	13
	52
	
	52
	
	52
	

	Dust depth at 0,7 t/m3


	185 mm
	347 mm
	Density decrease of 12% after CC1-4
	347 mm
	
	347 mm
	Density decrease of 12% after CC5-8

	Operating Limit
	Full hopper
	
	
	
	
	
	

	Dust maximum depth
	220 mm
	453 mm
	453 mm
	473 mm
	473 mm
	453 mm
	453 mm

	Volume m3/h
	15,6
	68
	102
	71
	142
	68
	102

	Capacity t/h (Density @ t/m3
	18,7 (1,2)
	74,8 (1,1)
	74,8 (0,73)
	74,8 (1,05)
	149,6 (1,05)
	74,8 (1,1)
	74,8 (0,73)

	
	
	
	
	
	
	
	

	Absorbed power kW
	2,0
	3,6
	5,1
	4,7
	8,8
	3,6
	5,1

	Chain pull in kN
	39,96
	57
	52,91
	73
	68,81
	57
	52,91

	
	
	
	
	
	
	
	


3.1.4 Technical data of existing bucket elevators:
Table 4: Bucket Elevator Technical Data
	
	BE no 11 Route no 1
	BE no 11 Route no 1
	BE no 13 Route no 2

	
	BE no 16 Route no 3
	BE no 16 Route no 3
	

	
	
	
	

	Machine designation
	RHK-142-80 1500 x 560 N-2/S25
	RHK-142-80 1500 x 560 N-2/S25
	RHK-142-80 1500 x 560 N-2/S25

	
	
	
	

	Height of elevator
	42,55 m
	42,55 m
	42,55 m

	Bucket capacity
	0,011 m3
	0,011 m3
	0,011 m3

	Bucket pitch
	284 mm
	284 mm
	284 mm

	Ultimate of chain
	480 kN
	480 kN
	480 kN

	Admissible chain pull
	68 kN
	68 kN
	68 kN

	
	
	
	

	Mode of Operation
	Low speed
	High speed
	Single speed

	
	
	
	

	Chain speed m/s
	0,60 m/s
	1,2 m/s
	0,60 m/s

	Drive shaft rpm
	17 rpm
	34 rpm
	17 rpm

	Motor kW/Nominal Amp
	16 kW/44 A
	32 kW/ 61 A
	15 kW/31 A

	
	
	
	

	Normal Operation
	
	
	

	Capacity t/h
	36, 4 t/h
	
	36,4 t/h

	Volume m3/h at 0,7 t/m3
	52 m3/h
	
	52 m3/h

	Bucket filling % at density 0,70 t/m3/
	61%
	
	61%

	Absorbed power in kW
	6,8
	
	6,8

	Calculated chain pull
	47 kN
	
	47 kN

	Operating limit
	
	
	

	Volume m3/h
	75 m3/h
	150 m3/h
	75 m3/h

	Capacity t/h
	74,8 t/h at 1 t/m3
	149,6 t/h at 1 t/m3
	74,8 t/h at 1 t/m3

	Bucket filling %
	88 %
	88 %
	88 %

	Absorbed power in kW
	14 kW
	27,8 kW
	14 kW

	Calculated chainpull 
	58 kN
	58 kN
	58 kN


3.1.5 Hopper conveyor liners, rails & chain ext. quantities per boiler (Excluding bolts & nuts):
Table 5: Hopper conveyor liners, rails & chain ext. quantities per boiler
	Item No
	Description
	Unit
	Quantity

	1. 
	Rubber square 300 mm compensators, temperature rating = 150 degree Celsius. Bolted, height = 135 mm
	Each
	40,00

	2. 
	Chain type 15" 390/290-142V-BT-1 50/12
	meter
	520,00

	3. 
	Chain cleaner
	Each
	8,00

	4. 
	Chain indicator
	Each
	8,00

	5. 
	Chain wheel, 12V, 8 teeth, bore = 130 mm
	Each
	8,00

	6. 
	Drive shaft
	Each
	8,00

	7. 
	Drive box, with inspection door,
	Each
	8,00

	8. 
	Return idler, Ø = 270 mm, bore = 120 mm
	Each
	8,00

	9. 
	Labyrinth seal Complete, Diameter Ø 85 
	Each
	24,00

	10. 
	Labyrinth seal Complete, Diameter Ø 110
	Each
	8,00

	11. 
	Supply 110 mm diameter Gaco split shaft seals.
	Each
	8,00

	12. 
	Supply 90 mm diameter Gaco split shaft seals.
	Each
	24,00

	13. 
	Bearing for drive shaft Ø = 110 mm, located
	Each
	8,00

	14. 
	Bearing for drive shaft Ø = 80 mm, unlocated
	Each
	8,00

	15. 
	End station, complete
	Sum
	8,00

	16. 
	End station shaft
	Each
	8,00

	17. 
	Bearings for end station shaft, Ø = 60 mm
	Each
	16,00

	18. 
	Wear rails, Manganese 60 X 20, 2396 MM LG, with weld on studs
	Each
	140,00

	19. 
	Wear rails, Manganese 60 X 20, 1950 MM LG, with weld on studs
	Each
	8,00

	20. 
	Wear rails, Manganese 60 X 20, 1275 MM LG, with weld on studs
	Each
	8,00

	21. 
	Wear rails, Manganese 60 X 20, 305 MM LG, with weld on studs
	Each
	8,00

	22. 
	Wear rails, Manganese 60 X 20, 1396 MM LG, with weld on studs
	Each
	16,00

	23. 
	Wear rails, Manganese 60 X 20, 510 MM LG, with weld on studs
	Each
	8,00

	24. 
	Wear rails, Manganese 60 X 20, 1075 MM LG, with weld on studs
	Each
	8,00

	25. 
	Wear rails, Manganese 60 X 20, 1455 MM LG, with weld on studs
	Each
	8,00

	26. 
	Wear rails, Manganese 60 X 20, 125 MM LG, with weld on studs
	Each
	8,00

	27. 
	Wear rails, Manganese 60 X 20, 1440 MM LG, with weld on studs
	Each
	4,00

	28. 
	Wear rails, Manganese 60 X 20, 125 MM LG, with weld on studs
	Each
	4,00

	29. 
	Wear rails, Manganese 60 X 20, 170 MM LG, with weld on studs
	Each
	16,00

	30. 
	Wear rails, Manganese 60 X 20, 420 MM LG, with weld on studs
	Each
	8,00

	31. 
	Wear rails, Manganese 60 X 20, 628 MM LG, with weld on studs
	Each
	8,00

	32. 
	Wear rails, Manganese 60 X 20, 945 MM LG, with weld on studs
	Each
	8,00

	33. 
	Wear rails, Manganese 60 X 20, 195 MM LG, with weld on studs
	Each
	16,00

	34. 
	Wear rails Manganese 60X20, 1460 MM LG, with weld on studs
	Each
	8,00

	35. 
	Wear rails, Manganese 60 X 20, 1190 MM LG, with weld on studs
	Each
	32,00

	36. 
	Wear rails, Manganese 60 X 20, 290 MM LG, with weld on studs
	Each
	8,00

	37. 
	Liner plates Bennox, 2396 X 166 X 10 for bottoms, SS 10/200, with counter sunk holes
	Each
	296,00

	38. 
	Liner plates Bennox, 1900 X 166 X 10, right, SS 10/200, with counter sunk holes
	Each
	8,00

	39. 
	Liner plates Bennox, 1900 X 166 X 10, left, SS 10/200, with counter sunk holes
	Each
	8,00

	40. 
	Liner plates Bennox, 1396 X 166 X 10, SS 10/200, with counter sunk holes
	Each
	32,00

	41. 
	Liner plates Bennox, 1196 X 166 X 10, SS 10/200, with counter sunk holes
	Each
	64,00

	42. 
	Liner plates Bennox, 948 X 166 X 10, left, SS 10/200, with counter sunk holes
	Each
	8,00

	43. 
	Liner plates Bennox, 948 X 166 X 10, right
	Each
	8,00

	44. 
	Liner plates Bennox, 618 X 166 X 10, left, SS 10/200, with counter sunk holes
	Each
	8,00

	45. 
	Liner plates Bennox, 618 X 166 X 10, right
	Each
	8,00

	46. 
	Liner plates Bennox, 300 X 166 X 10, SS 10/200, with counter sunk holes
	Each
	8,00

	47. 
	Liner plates Bennox, 418 X 166 X 10, left, SS 10/200, with counter sunk holes
	Each
	16,00

	48. 
	Liner plates Bennox, 418 X 166 X 10, right, SS 10/200, with counter sunk holes
	Each
	16,00

	49. 
	Liner plates Bennox, 1548 X 166 X 10, left, SS 10/200, with counter sunk holes
	Each
	4,00

	50. 
	Liner plates Bennox, 1548 X 166 X 10, right, SS 10/200, with counter sunk holes
	Each
	4,00

	51. 
	Liner plates Bennox, 1468 X 166 X 10, SS 10/200, with counter sunk holes
	Each
	8,00

	52. 
	Liner plates Bennox, 1568 X 166 X 10, left, SS 10/200, with counter sunk holes
	Each
	8,00

	53. 
	Liner plates Bennox, 1568 X 166 X 10, right, SS 10/200, with counter sunk holes
	Each
	8,00

	54. 
	Liner plates Bennox, 1148 X 166 X 10, SS 10/200, with counter sunk holes, LH
	Each
	8,00

	55. 
	Liner plates Bennox, 1148 X 166 X 10, SS 10/200, with counter sunk holes, RH
	Each
	8,00

	56. 
	Liner plates Bennox, 627 X 166 X 10, SS 10/200, with counter sunk holes, 
	Each
	16,00

	57. 
	Liner plates Bennox, 2396 x 80 X 10, SS 10/200, with counter sunk holes,
	Each
	256,00

	58. 
	Liner plates Bennox, 1396 x 80 X 10, SS 10/200, with counter sunk holes,
	Each
	32,00

	59. 
	Liner plates Bennox, 1196 x 80 X 10, SS 10/200, with counter sunk holes,
	Each
	64,00

	60. 
	Liner plates Bennox, 796 x 80 X 10, SS 10/200, with counter sunk holes,
	Each
	32,00

	61. 
	Liner plates Bennox, 482 x 245 x 10, SS 10/200, with counter sunk holes, LH
	Each
	8,00

	62. 
	Liner plates Bennox, 482 x 245 x 10, SS 10/200, with counter sunk holes, RH
	Each
	8,00

	63. 
	Y - rails for outlets, with weld on studs
	Each
	28,00

	64. 
	Product carry - over return device holder
	Each
	8,00

	65. 
	Product carry - over return device plates, LH
	Each
	8,00

	66. 
	Product carry - over return device plates, RH
	Each
	8,00

	67. 
	Ring spacers, H = 9,5 mm, Outside Ø = 21,3 mm, ID = 15,7 mm, mild steel
	Each
	2080,00


3.1.6 Transfer conveyor liners, rails & chain ext. quantities per boiler (Excluding bolts & nuts):

Table 6: Transfer conveyor liner, rails & chain ext. quantities per boiler
	Item No
	Description
	Unit
	Quantity

	
	
	
	

	1
	Rubber square 400 mm compensators, temperature rating = 150 degree Celsius. Bolted, height = 135 mm,
	Each
	20,00

	2
	Rubber 780 x 680 x 150 mm compensators, temperature rating = 150 degree Celsius. Bolted, 
	Each
	3,00

	3
	Rubber square 1580 x 820 x 150 mm compensators, temperature rating = 150 degree Celsius. Bolted, 
	Each
	2,00

	4
	Chain type 25" -142V-BT-2 - 50/16
	 Meter 
	320,00

	5
	Chain cleaner
	 Each 
	5,00

	6
	Chain indicator
	 Each 
	5,00

	7
	Chain wheel, 12V, 8 teeth, bore = 130 mm
	Each
	5,00

	8
	Drive shaft
	Each
	5,00

	9
	Drive box, with inspection door.
	Each
	5,00

	10
	Return idler, Ø = 436 mm, bore = 120 mm
	Each
	5,00

	11
	Labyrinth seal Complete, Diameter Ø 85 
	 Each 
	15,00

	12
	Labyrinth seal Complete, Diameter Ø 110
	Each
	5,00

	13
	Supply 110 mm diameter Gaco split shaft seals.
	Each
	5,00

	14
	Supply 90 mm diameter Gaco split shaft seals.
	
	15,00

	15
	Bearing for drive shaft Ø = 110 mm, located
	Each
	5,00

	16
	Bearing for drive shaft Ø = 80 mm, unlocated
	Each
	5,00

	17
	End station, complete
	 Sum 
	5,00

	18
	Bearings for end station shaft, Ø = 60 mm
	Each
	10,00

	19
	End station shaft
	Each
	5,00

	20
	Wear rails, Manganese 60 X 20, 881 MM LG, with weld on studs
	Each
	5,00

	21
	Wear rails, Manganese 60 X 20, 170 MM LG, with weld on studs
	 Each 
	10,00

	22
	Wear rails, Manganese 60 X 20, 2390 MM LG, with weld on studs
	 Each 
	112,00

	23
	Wear rails, Manganese 60 X 20, 1950 MM LG, with weld on studs
	 Each 
	5,00

	24
	Wear rails, Manganese 60 X 20, 1390 MM LG, with weld on studs
	 Each 
	4,00

	25
	Wear rails, Manganese 60 X 20, 1290 MM LG, with weld on studs
	 Each 
	8,00

	26
	Wear rails, Manganese 60 X 20, 1090 MM LG, with weld on studs
	Each 
	8,00

	27
	Wear rails, Manganese 60 X 20, 217 MM LG, with weld on studs
	 Each
	3,00

	28
	Liner plates Bennox, 2396 X 290 X 10 for bottoms, SS 10/200, with counter sunk holes
	 Each
	115,00

	29
	Liner plates Bennox, 1900 X 290 X 10 for bottoms, SS 10/200, with counter sunk holes, RHS
	 Each 
	5,00

	30
	Liner plates Bennox, 1900 X 290 X 10 for bottoms, SS 10/200, with counter sunk holes, LHS
	 Each 
	5,00

	31
	Liner plates Bennox, 1396 X 290 X 10 for bottoms, SS 10/200, with counter sunk holes
	 Each 
	4,00

	32
	Liner plates Bennox, 1296 X 290 X 10 for bottoms, SS 10/200, with counter sunk holes
	 Each 
	8,00

	33
	Liner plates Bennox, 1096 X 290 X 10 for bottoms, SS 10/200, with counter sunk holes
	 Each 
	8,00

	34
	Liner plates Bennox, 220 X 290 X 10 for bottoms, SS 10/200, with counter sunk holes
	 Each 
	6,00

	35
	Liner plates Bennox, 80 X 887 X 10 for top return liners, SS 10/200, with counter sunk holes
	 Each 
	10,00

	36
	Liner plates Bennox, 40 X 2396 X 10 for top return liners, SS 10/200, with counter sunk holes
	 Each 
	120,00

	37
	Liner plates Bennox, 40 X 1396 X 10 for top return liners, SS 10/200, with counter sunk holes
	 Each 
	4,00

	38
	Liner plates Bennox, 40 X 1296 X 10 for top return liners, SS 10/200, with counter sunk holes
	 Each 
	8,00

	39
	Liner plates Bennox, 40 X 1096 X 10 for top return liners, SS 10/200, with counter sunk holes
	 Each 
	8,00

	40
	Liner plates Bennox, 100 X 2396 X 10 for side walls, SS 10/200, with counter sunk holes
	Each
	110,00

	41
	Liner plates Bennox, 80 X 2396 X 10 for side walls, SS 10/200, with counter sunk holes
	Each
	110,00

	42
	Liner plates Bennox, 100 X 1396 X 10 for side walls, SS 10/200, with counter sunk holes
	Each
	4,00

	43
	Liner plates Bennox, 80 X 1396 X 10 for side walls, SS 10/200, with counter sunk holes
	Each
	4,00

	44
	Liner plates Bennox, 100 X 1296 X 10 for side walls, SS 10/200, with counter sunk holes
	Each
	8,00

	45
	Liner plates Bennox, 80 X 1296 X 10 for side walls, SS 10/200, with counter sunk holes
	Each
	8,00

	46
	Liner plates Bennox, 100 X 1096 X 10 for side walls, SS 10/200, with counter sunk holes
	Each
	8,00

	47
	Liner plates Bennox, 80 X 1096 X 10 for side walls, SS 10/200, with counter sunk holes
	Each
	8,00

	48
	Liner plates Bennox, 796 X 100 X 10 for side walls, SS 10/200, with counter sunk holes
	Each
	10,00

	49
	Liner plates Bennox, 796 X 80 X 10 for for side walls, SS 10/200, with counter sunk holes
	Each
	10,00

	50
	Liner plates Bennox, 483 X 338 X 10 for side walls, SS 10/200, with counter sunk holes, RH
	Each
	5,00

	51
	Liner plates Bennox, 483 X 338 X 10 for side walls, SS 10/200, with counter sunk holes, LH
	Each
	5,00

	52
	Return rail, 887 x 80 x 10 mm
	Each
	10,00

	53
	Ring spacers, H = 9,5 mm, Outside Ø = 21,3 mm, ID = 15,7 mm, mild steel
	Each
	1240,00


3.1.7 Bucket elevator, rails & chain ext. quantities per boiler (Excluding bolts & nuts):

	Item No
	Description
	Unit
	Quantity

	1. 
	Drive shaft
	Each
	3,00

	2. 
	Idler shaft. L = 335 mm, Ø = 75 mm
	Each
	3,00

	3. 
	Bucket attachment brackets
	Each
	1782,00

	4. 
	Hub: Type chain drive, dimension ID 190 X OD 610 X LG 75 mm, material stl, bore friction wheel, for use with bucket elevator head shaft,
	Each
	3,00

	5. 
	Segment; Type friction wheel, dimension OD 635 mm, for use with head station double bar bush type elevator chain,
	Each
	3,00

	6. 
	Segment; Type sprocket, 14 teeth, 152.4mm pitch; for use with boot station double bar bush type elevator chain, 
	Each
	3,00

	7. 
	Segment; Type guide, item 138A and 146A, for use bucket elevator head and boot station, 
	Each
	12,00

	8. 
	Cooper plummer block complete, Ø = 130 mm, located
	Each
	3,00

	9. 
	Cooper plummer block complete, Ø = 130 mm, unlocated
	Each
	3,00

	10. 
	Set Cooper bearing Ø = 130 mm, incl located cartridge
	Each
	3,00

	11. 
	Set Cooper bearing Ø = 130 mm, incl unlocated cartridge
	Each
	3,00

	12. 
	Set Cooper bearing seals for Ø = 130 mm
	Each
	6,00

	13. 
	Labyrinth seal complete, Ø = 150 mm
	Each
	6,00

	14. 
	Gaco-split seal, Ø = 150/175,4/13,08 mm
	Each
	6,00

	15. 
	Deflector plate out of Neoprene
	Each
	3,00

	16. 
	Slide bearings body
	Each
	6,00

	17. 
	Slide bearings bush
	Each
	6,00

	18. 
	Stop disc
	Each
	6,00

	19. 
	Tolerance ring star, 60 x 28
	Each
	6,00

	20. 
	Tolerance ring star, 75 x 37
	Each
	3,00

	21. 
	Distance ring
	Each
	6,00

	22. 
	Trucking: Type fabric compensator, dimensions SQ 726 x DP 150 mm, for use with connection at transfer conveyor to bucket elevator, 6 holes,
	Each
	6,00

	23. 
	Chain, power transmission; pitch 152.4 mm, elevator, double bar bush type; with attachment for buckets.
	Meter
	270,00

	24. 
	Elevator buckets, S400 x 250 x 5 mm
	Each
	930,00

	25. 
	Segment; Type ring, dimensions 386 X 70 mm, idler; 
	Each
	24,00
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Figure 1: Dust plant lay out drawing
3.2 Parts of the works which the Contractor is to design

The work shall include all civil, mechanical, electrical, control and instrumentation which must be incorporated with the existing DHP, Venting system and Electric Hoists. All the switch gears and power cables should be upgraded according to the new DHP motors. The Contractor is to disconnect and remove all the old power cables and install new power cables. New switch gears and cables need to be designed, supplied and installed for the additional B2 transfer conveyor motor and for the four new double flap valves. 

The Contactor is also to perform the direction checking of electrical motors before commissioning. Control & Instrumentation Design, supply, install and commission new PLC/DCS control systems. Replacements of all field equipment, supply and installation of bucket elevator chain erratic movement and chain elongation switches. The contractor shall perform loop testing on all control cables, to verify the integrity of the existing cables. All control cables that fail the loop testing shall be replaced by the contractor, and insulation test on electrical cables is part of this scope. All the Local Control Panels need to be refurbished by the checking the sealing of the doors, locking system, replace indication lights, push buttons and replace the current and volt meters. The LCP shall meet IP65 rating. All LCP support or mounting frames need to be replaced on the whole DHP. 

This scope is for the site measurements, plants inspections, manuals studying, fly ash samples testing, design, drawings, manufacturing, inspection, packing, forwarding, delivery to and off – loading at site, erection and installation, corrosion protection, commissioning, removal and installation of labels, documentation, special tools, testing, test equipment, handing over and guaranteeing of the DHP, vacuum system and bucket elevator hoist systems, associated materials and services required for the full operating DHP system, to comply with the Eskom requirements. Please note that this scope is for any two of the six boilers.
3.2.1 Contract Limits of Responsibility

The limits of the responsibility for this scope are as follows:

· Detail site measurements

· Studying of existing manuals, drawings and software. 

· Fly ash particle size distribution and density testing and analysing.

· Design

· Selection

· Manufacturing

· Alterations of existing transfer conveyor B concrete plinths.

· Alterations of existing transfer conveyor B support steel work.

· Manufacture, supply and install new feed chute between the lowered transfer conveyor B2 and the bucket elevator inlet chute.

· Construction of new concrete plinths for new additional B1 transfer conveyor. 

· Supply and install new additional conveyor support steel work.

· Manufacture, supply and install new additional transfer conveyor B1, with receiving and discharge chutes, slide gate valves and double flap valves.

· Upgrade of the existing switch gears and power cables.

· Supply and install five additional new switch gears and power cables per boiler. 

· Replacements of all drives. (Motors & gearboxes)

· Supply and installations of new additional five drives per boiler.

· Supply and install off additional field equipment for the new additional transfer conveyor.

· Replacement off all existing field equipment.

· Upgrade of existing S5 PLC to S7 PLC, design, supply, install and commission new stand-alone HMI for units 1 – 3 in the control rooms. 

· Design, supply and install new inputs and outputs. 

· Replace the worn wear rails on all the conveyors.

· Replace worn plates, holders and sprockets on all the conveyors.

· Replace worn liners on 4 hopper conveyors and all 5 existing transfer conveyors per boiler. 

· Replace worn chains on the chain conveyors on all six boilers.

· Replace worn bucket elevator chains, missing/damage buckets, friction wheel, drive shafts, idler, idler shaft blocks, idler shaft bushes, idler shafts and take-up guide plates on the three bucket elevators per boiler.   

· Sandblasting and painting

· Replacement of bucket elevator electric hoists with its travel trolleys.

· Upgrade of the existing DHP vacuum system.

· Function check or loop test all control cables from field devices - junction boxes – marshalling in the equipment room. 

· LV Power cables pressure testing.

· Drives direction checks

· Function checking or loop testing of the new S7 PLC I/O’s.

· Cold commissioning.

· Hot commissioning with fly ash.

· DHP proof operation for maximum boiler load and back log recovery.
3.3 SCOPE OF WORK
3.3.1 FLY ASH HOPPERS:

The first row of ash hoppers closest to the boiler house collects about 84% of the total fly ash production. This amount of fly ash collection for the first row of hoppers is then 77,28 tph and each hopper should then collect fly ash at a rate of 9,66 tph. The back log recovery per one front hopper should then be 1,25 x 9,66 = 12,075 tph. The hopper slide gate valve and the single flap valve volume flow per hour then should be 15,094 m3/h at a fly ash density of 0,8 t/m3. The existing slide gate valves and single flap valves should be able to handle this 15,094 m3/h and the existing slide gate valves and single flap valves should be used.  The Contractor has refurbished all the 40 single flap valves per boiler, by replacing worn shaft seals, bearings and spring dowels. The single flap valve side panels must be repaired and flap must be replaced, if damaged. Replace 28 single flap valves with new single flap valves for the four boilers. Adjust all 160 single flap valves counterweights, so that these valves can close by itself. These single flap valves must operate freely.  
The Contractor is to refurbish all 40 slide gate valves for each boiler, by replacing the blade gland packings, bearings, shear pins and spindle nuts. Clean the screw spindle nuts and screw spindles and lubricate the screw spindles. The Contractor is to make provision for packings for all the 40 slide gate valves for each boiler. 
The Contractor is to replace any leaking rubber compensators below the single flap valves. The average quantity rubber compensators rubbers which need replacement is about eight compensators per boiler.
3.3.2 HOPPER CONVEYORS:

The fly ash production rate under maximum boiler load is 91,52 tph and the back log recovery    is 115 tph. Each hopper conveyor needs to handle 14,38 tph and there are 8 hopper conveyors per boiler. The Contractor is to take fly ash samples from the power station and to perform fly ash particle size distribution testing and density testing under different fly ash compaction. 

The new chain speed needs to be determined by the Contractor, so that each hopper conveyor can transport fly ash at a rate of 14,38 tph. The conveyor absorbs power and conveyor drive size needs to be determined by the Contractor. The scope of work is for the design, selection, manufacturing, supply, install, alignment and commissioning of new planetary type drives for the chain conveyors. The new selected geared motor must have the same voltage as the old, geared motors. The new gearbox of the geared motor must have at least a service factor of 1,6 based on motor size. The new motor power rating should be 50% bigger than the conveyor absorb power. The height of existing gearbox from bottom casing to drive shaft centre is approximately 300 mm. The maximum permissible time energised for the motor with locked rotor = 15 seconds. The motor and gearbox bearings lifetime should be 100 000 hours. There should be a high-speed coupling between the motor and gearbox. The gearboxes should have sight glasses in order to check the gearbox oil levels. There must be no oil leaks from the gearbox towards the motor bearings. These motor bearings should have grease nipples. These new drives should operate in atmospheric temperature range from -15 degree Celsius up to 40 degree Celsius. The power station is about 1630 meters from sea level. These new drives should have a dust and water ingress prevention rate of IP65. 

This scope also includes the design, selection, specifications and detail manufacturing drawings, fabrication, supply, installation and commissioning of the new conveyor drive stations, with the drive sprockets, drive shafts, drive shaft labyrinth seals, holder plates, tri-angle plates, sprocket cleaner, chain tension indicator arms with its shafts, inspection doors, plummer blocks and bearings for the new gearboxes output shafts on the chain conveyors drive shafts. This scope also includes the design, selection, fabrication, supply, installation and commissioning of the new low speed couplings, with its safety guards, among the gearbox output shafts and the chain conveyors new drive shafts. Any make standard flanged motors must fit on the new gearboxes.
Design, selection, detail manufacturing drawings, manufacturing, supply, installation and commissioning of new plummer blocks mounting steel supports and the torque arms mounting brackets, must handle the new drives torque rating and the oil filled drive weight. The non-drive end stations with its idlers, shafts, plummer blocks, bearings, chain tension adjust equipment must also handle the new drive power rating.

The hopper conveyor casings need to be disassembled for the wear rails, Y-rails and shoes replacements and after the new wear rail installation, then the conveyor casings need to be assembled. The Contractor is to replace the worn liners on four hopper conveyors per boiler, during the same wear rail replacement activity. The Contractor is to provide all bolts, nuts, washers, ring spacers, packings and silicon sealers. The temperature rating of these packings and silicon sealers should be 150 degrees Celsius. The Contractor is also to replace hopper conveyor chains on five hopper conveyors per boiler. 

The hopper conveyor drives switch gear upgrade and power cable replacements are part of this scope. The Contractor is to determine the cable sizes for these new drives. The distance from the DHP to the switch gear room is about 300 meters. The existing cables removal and new cables installation is part of this scope. The new cables need to be installed on the existing cable racks. The cleaning and ash removal from the cable tunnels are part of this scope. The cable joints and connections should be water and dust tight according to IP65.  The new cables should handle the temperature range from -15 degree Celsius up to 40 degree Celsius.

The Contractor is to disconnect and reconnect the chain conveyors speed switches and limits cables.  
3.3.3  DOUBLE FLAP VALVES:

The Contractor is to design, select, detail drawings, manufacture, supply, install and commission 24 motorised double flap valves per boiler. Each double flap valve with its slide gate valve and chute should handle 14,38 tph of fly ash.  The slide gate valves are chain operated valves and these valves have open and close limits. Depending on which transfer conveyor and bucket elevator is on load, the hopper conveyor needs to see the open limit of one of the three slide gate valves, before this relevant hopper conveyor will start. Each hopper conveyor would have three double flap valves, where only one motorised double flap valve would be in operation, while the other two motorised double flap valves would be on standby.
The double flap valve drives switch gear upgrade and power cable replacements are part of this scope. The Contractor is to determine the cable sizes for these new drives. The distance from the DHP to the switch gear room is about 300 meters. The existing cables removal and new cables installation is part of this scope. The new cables need to be installed on the existing cable racks. The cleaning and ash removal from the cable tunnels are part of this scope. The cable joints and connections should be water and dust tight according to IP65.  The new cables should handle the temperature range from -15 degree Celsius up to 40 degrees Celsius.
3.3.4            TRANSFER CONVEYORS:

The design, detail drawings, construction of new steel reinforced concrete plinths for the existing transfer conveyor B, supply and installation of support steel in order to lower this existing transfer conveyor B as well as the supply and installation of the new chute between this conveyor and the existing bucket elevator. The Contractor is also to design, detail drawings, manufacture, construct new concrete plinths, erect new steel supports, install, testing, commissioning for this new additional transfer conveyor, with all its receiving chutes, slide gate valves, motorised double flap valves and compensators. The new slide gate valves need to have open and close limits. The existing lowered transfer conveyor B becomes the new B2 transfer conveyor and the new additional conveyor then would be the B1 transfer conveyor, which will feed the B2 transfer conveyors. New switch gears, power cables, input and output signals and Local Control Stations are part of these two new additional B1 transfer conveyors.  

The existing transfer conveyors B, with its casings, drives, drive stations, non-drive end stations and steel supports must be disassembled and removed. The chutes between these conveyors and bucket elevator B’s must also be removed. The feeding chutes from the hopper conveyors should also be removed. Transport and store all these components in a safe place. The existing steel supports must be removed.  The existing concrete plinths of transfer conveyor B must be break down and removed out and these old concrete and steel reinforcing must be discarded at the ash dump. These square holes must be cleared from soft material and dolerite G1 material must be installed and compacted up to MOD AASHTOO 98%. Then the new lower steel reinforced concrete plinths can be constructed. The gaps between the existing concrete floor and the new concrete plinths must be filled with expansion and contraction material.  This material should be watertight for the floor washing purposes. New conveyor support steel work according to the Contractor’s design must be supplied and installed. New conveyor drives and drive stations support steel work can also be installed. The existing conveyor casings can be installed back in position onto these new support steel work and concrete plinths. New drive stations and tail-end stations need to be suppled and installed. New rails, guide rails, side liners, bottom liners and chains must be supplied and installed. The longer feed chutes should then be installed with compensators.  

New drives with upgraded switch gears and new power and earth cables can then be installed. The new chute between the transfer conveyors and the bucket elevators, can also be supplied and installed. 

The Contractor is to cut, break out and remove the steel reinforced concrete floor areas, where the new concrete plinths would be for the new additional transfer conveyors B1. This material needs to be discarded at the ash dump. The soft material needs to be excavated from these square holes and it need to be discarded at the ash dump. Dolerite G1 material need to be imported and filled in layers into these new plinth foundations. Then this dolerite must be compacted up to MOD ASHTOO 98%. The new concrete plinths then can be constructed according to the Contractor’s design for these new additional transfer conveyors. The gaps between the existing concrete floor and the new concrete plinths must be filled with expansion and contraction material.  This material should be watertight for the floor washing purposes. Please note that the Contractor is to apply for the Excavating Licence before any excavations can be performed. 

The new conveyor support steel work can then be supplied and installed onto these new concrete plinths according to the Contractor’s design. Then the Contractor can supply and install the complete new transfer conveyors, with its casings, drive stations, drives, non-drive end stations, rails and liners, chains, chain operated slide gate valves, motorised double flap valves, Local Control Stations, feeding chutes and discharged chutes. 

Unit 1 ash bunker board 380 V, 01CQ, 1A can be used for this new transfer conveyor B1 and the four new motorised double flap valves. For unit 1 transfer conveyor B1, the bucket number is CQ257 and buckets CQ260, CQ261, CQ262 & CQ263 can be used for the motorised double flap valves.

Unit 2 ash bunker board 380 V, 01CR, 1B can be used for this new transfer conveyor B1 drive and the four new motorised double flap valves. For unit 2 transfer conveyor B1, the bucket number is CR357 and buckets CR360, CR361, CR362 and CR363 can be used for the motorised double flap valves at unit 2. 

Unit 3 ash bunker board 380 V, 02CQ, 2A can be used for this new transfer conveyor B1 drive and the four new motorised double flap valves. For unit 3 transfer conveyor B1, the bucket number is CQ255 and buckets CQ260, CQ261, CQ262 and CQ263 can be used for the motorised double flap valves at unit 3. 

Unit 4 ash bunker board 380 V, 02CR, 2B can be used for this new transfer conveyor B1 drive and the four new motorised double flap valves. For unit 4 transfer conveyor B1, the bucket number is CR355 and buckets CR360, CR361, CR362 and CR363 can be used for the motorised double flap valves at unit 4. 

Unit 5 ash bunker board 380 V, 03CQ, 3A can be used for this new transfer conveyor B1 drive and the four new motorised double flap valves. For unit 5 transfer conveyor B1, the bucket number is CQ254 and buckets CQ247, CQ248, CQ258 and CQ259 can be used for the motorised double flap valves at unit 5. 

Unit 6 ash bunker board 380 V, 03CR, 3B can be used for this new transfer conveyor B1 drive and the four new motorised double flap valves. For unit 6 transfer conveyor B1, the bucket number is CR354 and buckets CR347, CR348, CR358 and CR359 can be used for the motorised double flap valves at unit 6. 

Hopper conveyors A, B, C & D on all two units then would have three discharge chutes, slide gate valves, motorised double flap valves and compensators. 

The fly ash production rate under maximum boiler load is 91,52 tph and the back log recovery    is 115 tph. Each transfer conveyor route needs to handle 57,52 tph and there would be 3 transfer conveyors routes per boiler. Each transfer conveyor route needs to handle fly ash from four hopper conveyors and the remaining four 4 hopper conveyors need to discharge fly ash into the second transfer conveyor route, while the third transfer conveyor route, would be on standby. 

The new chain speed needs to be determined by the Contractor, so that each transfer conveyor can transport fly ash at a rate of 57,52 tph. The conveyor absorbs power and conveyor drive size needs to be determined by the Contractor. The scope of work is also for the design, selection, manufacturing, supply, install, alignment and commissioning of the new planetary type drives for these transfer conveyors. The new selected geared motor must have the same voltage as the old, geared motors. The new gearbox of the geared motor must have at least a service factor of 1,6 based on motor size. The new motor power rating should be 50% bigger than the conveyor absorb power. The distance from the floor to drive shaft centre is approximately 320 mm. The gearboxes should have sight glasses in order to check the gearbox oil levels. The maximum permissible time energised for the motor with locked rotor = 15 seconds. The motor and gearbox bearings lifetime should be 100 000 hours. There should be a high-speed coupling between the motors and gearboxes. No oil must leak from the gearboxes towards the motor’s bearings. The motor bearings should have grease nipples. 

These new drives should operate in atmospheric temperature range from -15 degree Celsius up to 40 degree Celsius. The power station is about 1630 meters from sea level. These new drives should have a dust and water ingress prevention rate of IP65. 

This scope also includes the design, selection, specifications and detail manufacturing drawings, fabrication, supply, installation and commissioning of the new conveyor drive stations, with the drive sprockets, drive shafts, drive shaft labyrinth seals, sprocket cleaner, chain tension indicator arms with its shafts, inspection doors, plummer blocks and bearings for the new gearboxes output shafts on the chain conveyors drive shafts. This scope also includes the design, selection, fabrication, supply, installation and commissioning of the new low speed couplings, with its safety guards, among the gearbox output shafts and the chain conveyors new drive shafts. Any make standard flanged motors must fit on the new gearboxes.

Design, selection, detail manufacturing drawings, manufacturing, supply, installation and commissioning of new plummer blocks mounting steel work supports and the torque arms mounting brackets must be able to handle the drive torque and oil filled drives weight, since the distance between the gearbox casing and transfer conveyor casing is longer, due to the low-speed couplings. Mounting brackets for the low-speed couplings safety guards is part of this scope. The non-drive end stations with its idlers, shafts, plummer blocks, bearings, chain tension adjust equipment must also handle the new drive power rating.

The existing four remaining transfer conveyors casings per boiler need to be disassembled for the wear rails, ramp rails, ramp liners and shoes replacements and after the new wear rail installation, then the conveyor casings need to be assembled. The Contractor is to replace the worn liners on four transfer conveyors during the same wear rail replacement activity. The Contractor is to provide all bolts, nuts, washers, ring spacers, packings and silicon sealers. The temperature rating of these packings and silicon sealers should be 150 degrees Celsius. The Contractor is also to replace the chains on these four existing transfer conveyors. 

The transfer conveyor drives switch gear upgrade and power cable replacements are part of this scope. The Contractor is to determine the cable sizes for these new drives. 

The distance from the DHP to the switch gear room is about 300 meters. The existing cables removal and new cables installation is part of this scope. 

The new cables need to be installed on the existing cable racks. The cleaning and ash removal from the cable tunnels are part of this scope. The cable joints and connections should be water and dust tight according to IP65.  The new cables should handle the temperature range from -15 degree Celsius up to 40 degree Celsius.

The Contractor is to disconnect and reconnect the transfer conveyors speed switches and limits cables.

NB! Please note, that the existing transfer conveyor drives are two speed drives, and the new drives would be single speed drives. The high speed upgraded switch gears can be used for these transfer conveyor drives.   
The Contractor is to decommission the low-speed switch gears and marked the access doors as spare switch gears. The low-speed command and feedback signals at the DCS machines can then be decommissioned and the software and drawings need to be updated where these drives are only single speed drives. The HMI machines and mimic screens need to be updated that these drives are only single speed drives. 

3.3.5 BUCKET ELEVATORS:

The fly ash production rate under maximum boiler load is 91,52 tph and the back log recovery    is 115 tph. Each bucket elevator needs to handle 57,52 tph and there are 3 bucket elevators per boiler. The new chain speed needs to be determined by the Contractor, so that each bucket elevator can transport fly ash at a rate of 57,52 tph. Two bucket elevators are in service, while the third bucket elevator is on standby. The bucket elevator absorbs power and drive size needs to be determined by the Contractor. The scope of work is for the design, selection, manufacturing, supply, install, alignment and commissioning of new input bevel set type drives for the bucket elevators. The new selected geared motor must have the same voltage as the old, geared motors. The new gearbox of the geared motor must have at least a service factor of 1,6 based on motor size. The new motor power rating should be 50% bigger than the conveyor absorb power. The bucket elevator gearbox must have a hold back to prevent the bucket elevator to run in reverse, when it trips under load conditions. This hold back should be easily accessible for maintenance purposes. The bucket elevator drive must have a service drive for bucket elevator chain inspection/maintenance purposes. This service drive should engage automatically when it is used and disengaged automatically when main gearbox/drive starts.  The maximum permissible time energised for the motor with locked rotor = 15 seconds. The motor and gearbox bearings lifetime should be 100 000 hours. There should be high-speed couplings and fluid couplings between the motors and gearboxes. These fluid couplings would ensure soft start-ups. These drives would be used in vertical positions. The gearboxes should have sight glasses in order to check the gearbox oil levels. There must be no oil leaks from the gearbox towards the motor bearings. These motor bearings should have grease nipples. These new drives should operate in atmospheric temperature range from -15 degree Celsius up to 40 degrees Celsius. The power station is about 1630 meters from sea level. These new drives should have a dust and water ingress prevention rate of IP65. 

This scope also includes the design, selection, specifications and detail manufacturing drawings, fabrication, supply, installation, and commissioning of the new bucket elevator drive stations, with the drive friction wheel, hubs, segments, drive shafts, drive shaft labyrinth seals, doors, plummer blocks and split bearings for the new gearboxes output shafts on the bucket elevator drive shafts. 

This scope also includes the design, selection, fabrication, supply, installation, and commissioning of the new low speed couplings, with its safety guards, among the gearbox output shafts and the bucket elevator new drive shafts. Any make standard flanged motors must fit on these new gearboxes. The existing bucket elevator top casings can be used.

Design, selection, detail manufacturing drawings, manufacturing, supply, installation, and commissioning of new plummer blocks mounting steel supports and the torque arms mounting brackets, must handle the new drives torque rating and the oil filled drive total weight. 

The bucket elevators tail end casings need to be disassembled for the guide rails, tail-end square blocks and bushes replacement, idler and idler shafts, take-up replacements, idler erratic controls installations, chain elongation controls installation, take-up guide liners replacements and after these replacements, then the bucket elevator casings need to be assembled. The Contractor is to replace the worn bucket elevator chains and missing/damaged buckets on all three bucket elevators per boiler. All these chains, buckets and other components need to be supplied by the Contractor. The Contractor is to provide all bolts, nuts, washers, chain master links, packings and silicon sealers. The temperature rating of these packings and silicon sealers should be 150 degrees Celsius. 

The bucket elevator drives switch gear upgrade and power cable replacements are part of this scope. The Contractor is to determine the cable sizes for these new drives. The distance from the DHP to the switch gear room is about 350 meters. 

The existing cables removal and new cables installation is part of this scope. The new cables need to be installed on the existing cable racks. The cleaning and ash removal from the cable tunnels are part of this scope. The cable joints and connections should be water and dust tight according to IP66.  The new cables should handle the temperature range from -15 degree Celsius up to 40 degrees Celsius. Bucket elevators A and C are using two speed drives and the high-speed switch gear can be upgraded for these bucket elevators, for single speed operation. Bucket elevator B uses a single speed drive, and its switch gear and cables need to be upgraded.  The Contractor is to decommission the low-speed switch gears and marked the access doors as spare switch gears. The low-speed command and feedback signals at the DCS machines can then be decommissioned and the software and drawings need to be updated where these drives are only single speed drives. The HMI machines and mimic screens need to be updated that these drives are only single speed drives.

The same switch gears and cables can be used for the bucket elevators service drives. The contractor is to disconnect and reconnect these power cables onto the service drives. The Contractor is to replace and commission the Local Control Panels with its steel supports frames for the three bucket elevator service drives per boiler. 

The Contractor is to disconnect and reconnect the bucket elevators speed switches and limits cables.  
3.3.6 DHP CONTROLS UPGRADE AND OPERATING PHILOSOPHY:

·  Unit Control System: Tutuka Power Station is currently operating with units 4 - 6 Boiler and Turbine controls, converted to an ABB DCS (Procontrol 14) system.

· Units 1 - 3 have upgraded ABB DCS Turbine controls only, with the remainder using Teleperm C / Iskamatic platform. *

· LV Switchgear Unit 1 - 3: Siemens 

· LV Switchgear Unit 4 - 6: General Electric
3.3.6.1 Remote auto mode:  

In this mode the works are controlled from the control room and all plant operations are fully automated with no direct operator involvement. 

Start-up sequence:

With all local control stations set to remote auto mode, the system starts automatically in a logical sequence with all protections and interlocks activated. The DCS controls all sequences. In the event of Plant and Materials failing to start or tripping during the run up, the DCS automatically trips the faulty Plant and Materials and inhibit any further sequential starting of Plant and Materials. The DCS does not perform an automatic shutdown sequence of the running Plant and Materials until requested to do so by the operator unless such auto shutdown/closure is essential to the process control. The DCS always signals the status of all drives and generates alarms for any Plant and Materials or primary device which is in a fault or abnormal state.

Shutdown sequence:

Should a fault condition occur in the system whilst the works is in a fully operational/running state, all Plant and Materials stops in the required sequence to ensure a safe shutdown. The controlled shutdown of the system is in sequence to completely clear the system of any ash and leave the system in a “ready” to start condition.

3.3.6.2 Remote manual:

The operator (from the control room) sequentially starts or stops works in sequence to put the works in a fully operational state. The DCS or PLC, however, controls all sequence interlocking and protection. As for remote auto mode, the DCS or PLC continuously signals the status of the Plant and Materials and generates all alarms. 
In the event of midstream Plant and Materials failing to start or tripping due to a fault condition the DCS or PLC inhibits any further starting of subsequent Plant and Materials until the fault is cleared. No auto trip sequences are initiated.
3.3.6.3 Local mode:

The purpose of local mode is to allow the works to be operated from local control panels which are installed in close proximity to the works. The control room operator directs the DCS or stand-alone HMI’s via the keyboard to release works to be operated locally from the local control panel.

The operator (from local control panels) sequentially starts or stops the Plant and Materials in sequence to put the works in a fully operational state. The DCS/PLC however, controls all sequence interlocking and protections. As for remote mode, the DCS/PLC continuously signals the status of the Plant and Materials and generates all alarms. In the event of midstream Plant and Materials failing to start or tripping due to a fault condition the DCS inhibits any further starting of subsequent Plant and Materials until the fault is cleared. No auto trip sequences are initiated.
3.3.6.4 Maintenance mode:

The purpose of this selection is to run individual items of the works on permit, out of sequence and production for maintenance requirements. The control room operator directs the DCS/PLC via the keyboard to release the Plant and Materials (to be maintained) from any sequence interlocks with adjacent Plant and Materials, i.e. the Plant and Materials in question is started and run up without interfacing with the upstream or downstream Plant and Materials. All Plant and Materials and personnel safety protection systems are fully operational in the maintenance mode.

For the duty and standby units where the standby unit cuts-in automatically on a trip function, there is a facility to rotate the selection of standby and duty units when the maintenance mode is selected.  Where the standby units are available, a system automatically recording running hours of each system, is available.

3.3.6.5 DHP Operating philosophy:

Each DHP Conveying Stream’s operating mode is independent of the other streams for the    DHP for a specific unit.

The operating mode of the DHP is determined by the following:

· Under normal operating conditions, with the ESP hoppers operating at a low level (minimum bed depth), two of the three transfer conveyors and bucket elevator routes are running, with four hopper conveyor discharging into one route. DHP Conveying Stream operates at the normal operation mode. 

· When a hopper level rises to a high-level set point, then the DHP Conveying Streams on load will be still be operating with two transfer conveyors and bucket elevators as before. (Backlog operation)

There is an interlock that limits the number of Conveying Streams that are able to convey simultaneously.

Under normal operation of the DHP, one (1) unit discharges ash into each of the ash bunker compartments. The ash bunker compartment that the DHP discharges to is manually selected by the operator.

· If one (1) of the ash bunker compartments continuous level sensors indicates a high level, the DHP discharging into that specific ash bunker, the feeding routes will stop and the OPCR personal need to select the other ash bunker compartment. 

· When both compartments continuous level sensors show a high level then the DHP follows a controlled shut down. 

· If a bunker compartment shows a high-high level the DHP discharging to that bunker compartment trips. 

3.3.6.6 Start-up:

During unit light up the DHP is available when the first mill is put into service and this is the point at which the DHP conveying sequence will start. The start-up sequence is fully automated and should not require any operator intervention for the sequence to be completed successfully.

During unit light up fuel oil is utilised, to convey the ash generated when oil and coal is burnt the DHP operates at an oily ash operating mode that allows for the oily ash to be effectively discharged from the hoppers, chain conveyors, double flap valves and the bucket elevators. 

3.3.6.7 Controlled shut down/trip:

When a unit is shutdown or trips the DHP remains in operation until all the ESP hoppers are emptied. To ensure that the hoppers are emptied before it is shut down the DHP completes the following steps:

•
When the ESP hoppers are empty, the DHP Conveying Stream associated with the ESP hoppers runs empty. 

•
Once the DHP conveyors and bucket elevators are empty, then the unit controller will shut down the DHP.

3.3.6.8 Conveyor stream trip:

· When a Transfer Conveyor and bucket elevator routes trip during conveying, this stream is able to restart under full load condition. 

· When a Hopper Conveyor trips during conveying, this conveyor is able to restart under full load condition.

3.3.6.9 Transient Boiler Operation

During transient boiler operation it is possible that the conveying properties of the ash can    change, the DHP still has to transport this fly ash under these conditions. Examples of situations when the conveying properties of the ash could change are but not limited to:

· When fuel oil is required to ensure that boiler remains in stable operation.

· When soot blowing is occurring.

· When there is a boiler tube leak. 

· Change of ash particle size distribution due to changes in coal quality burnt by the boiler

3.4 CIVIL AND STRUCTURAL REQUIREMENTS

i. The Contractor takes full professional accountability and liability for the existing structure for any new loads or change in loading arrangement or load paths as well as any modifications carried out to the structure as well as for all new structures designed and constructed.

ii. The Contractor provides detailed drawings for construction. Drawings are compiled using MICROSTATION drawing software and will be used by the Employer for future maintenance activity.

iii. All submitted civil/structural designs and drawings to be signed by a Professional Civil Engineer/Technologist with ECSA registration number stated on drawing.

iv. Construction Specifications for the works are provided with the Contractor’s design

v. Bill of Quantities for the works are provided with the Contractor’s design.
vi. Any discrepancy or ambiguity between the Employer’s Specifications or requirements is immediately brought to the attention of the Project Manager for clarification

3.4.1 General

The Contractor ensures the structural integrity of the existing structures due to modifications or replacements or other related civil works. The Contractor is responsible for the design and construction of all modifications required for the DHP.

3.4.2 DESIGN REQUIREMENTS

The Civil Design is in accordance with the relevant South African Standards, Regulations and Codes of Practice. The design of the civil, structural, and building works and the specification of the materials, methods and erection are carried out by a suitably qualified registered professional engineer registered with the Engineering Council of South Africa and accepted by the Project Manager. 

All structural designs are required to be in accordance with the following standards: 

· 240-56364545 - Structural Design and Engineering Standard. 
· SANS 10400 - The Application of the National Building Regulations 

· SANS 10162:-2005- Structural Steel Design

· SANS 10100-1:2000 -Reinforced Concrete Design

· 240-107981296 - Constructability Assessment Guideline 
Existing drawings available are:

· Dust Handling Plant Keyplan Boiler 21.61/96012 REV00

· DHP ground floor conveyor support bases 0.61_09055_REV_9

· DHP ground floor supports for conv 0.61_09054_REV

· DHP boiler G A plan drg 0.61 - 7780 rev 0

· DHP boiler 1 G. A. plan 0.61 - 7779 rev 0

· DHP 0.61_08991_REV_3. Hopper drg

· Bucket elevator support guide brackets 0.61_12064_REV_0

· Bucket elevator head - end & crawl beams steel work. 0.61_09318_REV_3

· Bucket elevator cast in supports at Bunker walls 0.61_12063_REV_1

All designs, drawings and specifications are approved and signed by the Contractor’s Professional Engineer/Professional Technologist (PrEng/PrTech) prior to submission to the Project Manager for acceptance. Drawings are not reviewed without the relevant design calculations and all drawings must be on the Eskom Drawing Template

3.4.3 CIVIL SCOPE OF WORK
The Contractor’s Civil and Structural scope comprises of the following minimum requirements: 

· The Contractor conducts a detailed design on all existing structures which are to be modified or subjected to any new loads/loading arrangements due to DHP Upgrade. 

· The Contractor conducts a detailed design for all new structures due to the DHP Upgrade.

· The Contractor submits a detailed design report inclusive of design analysis, technical assumptions, standards and code references, design software/s and calculations to demonstrate the structural integrity of the DHP Upgrade. The DHP Upgrade should not adversely affect the existing structures and foundations. Furthermore, this includes the overall stability of the structures as well as the design calculations for the new structures and modifications required including calculations for temporary works. The Contractor’s design is such that the existing foundations can be reused and there is no increase in loads to the existing foundations due to the DHP Upgrade.

· The Contractor is responsible for surveying and production of any as-built information of the existing DHP required for the design. The Contractor conducts the necessary tests on steel samples to determine the required parameters for the analysis of the existing structure such as steel grade etc. The Contractor is responsible for the complete surveying and setting out of the works including establishment of any benchmarks required to complete the works. 

· The adequate protection of all existing plant and services, in or adjacent to the works, during investigation and construction. 

· The provision of all temporary works if required for the execution of the works including cranage and the provision of temporary crane foundations ensuring no adverse impact on any existing infrastructure/services due to loads from temporary works. 

· The Contractor is required to conduct geotechnical investigations for all areas required for the Contractor’s design. 

· The geotechnical investigation works will also include geophysical scanning for the detection of underground services. Geophysical scanning is done by the Contractor to locate sub-surface utilities both metallic and non-metallic prior to any excavations. 

The type of Geophysical scanning employed is at the discretion of the Contractor, taking note of the required output. The Contractor therefore considers the working environment prior to selection of test methodology and equipment. 

The Contractor considers possible signal interferences which may be experienced by the geophysical scanning equipment caused by equipment, and services stray current in and around the areas. The Contractor submits the results of the scanning to the Project Manager and indicates and possible services which may interfere with the works.

· The Contractor ensures that no existing services are impacted during the works and takes adequate measures to protect exiting services. Any damages are reinstated by the Contractor to the original specification.
The Contractor’s Civil and Structural works also includes:

· Structural steel design and construction of steel structure to support the new components for the hopper conveyors as mentioned Section 3.2

· Design and Construction of new plinths to support the Transfer Conveyors mentioned in Section 3.4 

· Structural steel design and construction of steel structure to support the new components for the transfer conveyors as mentioned Section 3.4 and to take into consideration the structural steel design requirements for the joint interface between the existing transfer conveyor and the new one. Furthermore, contractor to conduct Non Destructive Test/s (NDT) to check the structural integrity of the existing structural steel supports at the joint interface, and determine suitability to join the existing structural members with the new structural members.

· Structural steel design and construction of steel structure to support the new components for the bucket elevator as mentioned Section 3.5

· Repair all structures that may get damaged during the execution of works.

· Repairs, if required to existing plinths and steel structures at the DHP

3.4.4 Drawings

The drawings include general arrangements, details of members, connections, reinforcement details and bending schedules. 

Drawings include sufficient sections and details to fully identify design concepts, design loadings, allowable foundation bearing stresses and any other special features. 

Drawings are fully dimensioned and the dimension figures on the drawing are deemed to be correct, even if the drawings are not to scale. No dimensions are obtained from a drawing by scaling. 

The creation, issuing and control of all Engineering Drawings will be in accordance to the latest engineering drawing requirements. Drawings issued to Eskom will be a minimum of one hardcopy and an electronic copy. All Contractor is required to submit are electronic drawings in Micro Station (DGN) format and scanned drawings in PDF format. No drawings in TIFF, AUTOCAD or any other electronic format will be accepted. Drawings issued to Eskom may not be “Right Protected” or encrypted.
All drawings are to be done on the Eskom drawing template and must be signed by the Contractor’s PrEng/PrTech with their ECSA registration number stated on drawing.

3.4.5 Corrosion Protection

Contractor to apply correction protection measures on all steel structures to protect the structural steel from corrosion that may be affect the structural integrity due to the operational environment under which the structures are exposed to.

3.4.6 Temperatures

Contractor to analyze and design the structures to adequately resist the internal forces on each structural element resulting from change of temperature during operation of the DHP.

3.4.7 Existing Structures

The Contractor is responsible for the surveying, NDT’s, design and production of as-built drawings required for the existing structures. 

The Contractor therefore surveys and measures on site in order to verify any information taken from drawings. The Contractor is required to conduct tests to determine the material properties of the structural steel used in the construction of the existing structures to complete any designs.

It should be noted that Employer is not equipped with any assessment/investigation reports and/or the design of the DHP structure. Furthermore, the depth below ground level of the existing plinths mentioned in Section 3.4 are unknown.

3.4.8 Site Inspections

The Contractor’s PrEng/PrTech responsible for the civil design makes sufficient site inspections on regular a basis to certify that the works have been executed in accordance with the approved design. 

The purpose of these Site inspections is to ensure that the Civil/Structural Works are being carried out in accordance with the requirements of the Contractor’s Civil Design. 

3.4.9 CONSTRUCTION AND ERECTION ON SITE

The construction of the Civil Works is in accordance with all relevant South African National Standards (SANS) applicable to the required works. The Contractor is responsible for the production of all construction specifications which forms part of the detailed design.

3.4.10 Civil Work Demolitions

Contractor to execute all required demolition works as per detailed design requirements and recommendations issued by the Contractor’s PrEng/PrTech. Mechanical demolition is preferred. Full details of the civil demolition procedures and methods are provided to the Project Manager for acceptance.

No excavations are permitted without an excavation permit.

3.4.11 Waste Disposal

Contractor to transport and dump all rubble from site and dispose it at the designated solid waste disposal site without delay.

3.5    ELECTRICAL WORKS:

3.5.1 Scope:

· The Contractor provides the complete electrical system for the works, interface the works and supply to the respective Plant and Materials in the scope.

· Design, select, detail drawings, wiring drawings of switch gears according to the new motor sizes. 

· Dismantle and remove the existing 380V Ash Bunker Boards Buckets 01CQ1A, 01CR1B, 02CQ2A, 02CR2B, 03CQ3A and 03CR3B. 

· Procure, manufacture, install, test and commission new LV switchgears to replace the existing 380V switch gears.  The Contractor installs new LV Switchgears in the existing Ash Bunker Board Buckets. The Contractor is responsible for the removal of the existing ash bunker boards switch gears to a designated area as indicated by the Project Manager. 

· The Contractor is to design, compile detail drawings, procure, manufacture, install, test and commission the new additional switch gears upstream power cables and tie it into the existing 380 V bus bars. 

· All motors on the DHP will be replaced, together with all power cabling. New cable racks will be installed for the two new additional transfer conveyors and for the 8 additional new motorised double flap valves. 

· The Contractor provides all the necessary material and equipment for correct works operation, with high availability and maintainability, safe in use and correctly selected according to environmental and site conditions.

· The rated voltage levels of the Plant and Materials are as follows:

1. LV Switchgear
:
380V 

2. UPS System
:
380/220V

3. DC System
:
220/24V

· All AC Plant and Materials of the auxiliary system, except where otherwise specified, is capable of continuous operation at a voltage level in the range 90% to 110% of the nominal voltage, and short-time operation at 75% of the nominal voltage during motor starting without deterioration. 

· DC Plant and Materials is capable of normal operation in the range of 110% to 85 % of nominal voltage without deterioration.

3.5.2 Cabling and Racking:

· The Contractor provides cables and racking in accordance with 240-56227443: Requirements for Control and Power Cables for Power Stations Standard. The Contractor supplies and install all cable accessories such as terminations and jointing kits, cable glands, lugs, bolts, washers and nuts for terminations, sleeves and other ancillary material for fitting the cables into position.

· The Contractor routes all cabling, compiles the cable and termination schedules, supplies and installs the cables, labels them, test the cables, complete the quality documentation and issue it to the Project Manager for acceptance. The cable schedule includes the cables that will have to be removed from the existing ash bunker boards.

· The Contractor performs a detailed design for the size, length and route of the cabling and compiles and submits cable schedules for acceptance by the Project Manager. The schedules indicate the general cable requirements i.e. application, power, fault levels, cable termination details and special routing requirements. 

· The cable schedules are utilised as the primary documents for dictating the cabling requirements of the works. 

· The Contractor installs the cables, test, terminate the Plant and Materials for the electrical system and complete the cable pull slips. The cable pull slips indicate the number of joints in the cables.

· The cable pull slips contain the as-built status of the cables and the drum number from which the cable has been pulled. The Contractor red-lines the cable block diagrams and submit such diagrams together with the as-built cable schedules as per the cable pull slips to the Project Manager.

· The Contractor provides and implements a cable drum management system. The Contractor compares this to the Project Manager’s cable delivery to Site management system and consolidates on a regular basis.  All cable deliveries to the Site are logged on a cable drum delivery schedule provided by the Contractor and accepted by the Project Manager. The cable drum delivery schedule is signed by the Project Manager.

· Cables are legibly marked in accordance with the requirements of SANS 1339 and SANS 1507 as applicable, but the marking includes the specification number to which the cable has been manufactured, the word “ESKOM”, the conductor size in mm2 and material e.g. Cu (copper).  The PVC sheathed cables have a colour coded stripe in accordance with SANS 1339 and bear the SABS mark. The cables are sequentially marked at one (1) meter intervals with the length indicated.

3.5.3 Low Voltage Switchgear:

· The LV switchgear complies with 240-56227516: LV Switchgear and Control Gear Assemblies and Associated equipment for voltage up to and Including 1000V AC and 1500V DC standard and IEC 60439 as a minimum.  

· The Contractor makes use of 240-56227516 and technical schedules A and B (part of 240-56227516) for writing the procurement specification or scope of work for the Contractor’s Subcontractors. The LV switchgear and control gear assemblies are of factory-built assemblies, type tested assembly (TTA) type that complies with the requirements of technical schedules (i.e. schedules A and B) and 240-56227516: LV switchgear and Control Gear Assemblies and Associated Equipment for voltage up to and including 1000V AC and 1500V DC standard. The assemblies are of the free standing, front-operated, and rear-access cabling type. Cable entry is from the bottom.

· The LV switchgear complies with the design and construction requirements of 240-56227516. The low voltage AC switchboards consist of metal enclosed side by side placed metallic columns firmly jointed. The switchboards are easily extendable at both ends. Each column is divided into modular elements which contains the interrupting devices. 

· LV switchgear assembly that contains a bus-section is arranged with a double bus-section for safety of isolation.  The LV switchgear system main incomers and bus sections (double bus section) circuits is of the fixed type compartment and withdrawable breakers and is electrically interlocked to prevent the paralleling of two incoming supplies to a switchboard. 

· The cubicles of motor starters rated below 37kW are of the withdrawable type while motor starters rated above 37kW are of the fixed type design. The types and quantities of spare circuits are decided upon between the Contractor and the Project Manager during the development of the LV switchgear procurement / scope of work that is provided to the Subcontractor.  

· The procurement specification is subjected to acceptance of the Project Manager. The Contractor ensures that the LV switchgear lengths are such that they can be accommodated within the existing ash bunker substations. The Employer provides typical schematic diagrams (refer to drawing 0.61/56743) which the Contractor uses to develop standard schematic drawings. The critical motors require protection via IEDs.

· The LV switchgear is rated at 50kA for 1 second. The protection devices comply with 240-56357424: MV and LV Switchgear Protection Standard. Protection and control schemes in accordance to 240-56357424: MV and LV Switchgear Protection Standard.

· The Contractor groups motor starter types based on size. Motor starter type grouping is performed to minimise the required motor spare and space requirements in the most cost effective way. The Contractor provides a motor starter standardisation policy which demonstrates the reasoning behind the motor starter groupings.

· The control circuit voltage is 230V AC and is bus wired throughout the length of the board. The voltage is supplied from the main busbar via a dip proof inverter (DPI) to prevent the contactors falling out during voltage dips. Incomer circuit breaker protection relays and critical motor protection relays require 220V DC control supply.

· The Contractor provides LV motors that comply with 240-57617975: Procurement of Power Station Low Voltage Electric Motors Specification and IEC 60034 as a minimum. The Contractor provides all documentation as required in the VDSS. 

· The Contractor makes use of 240-57617975 and technical schedules A and B (part of 240-57617975) for writing the procurement specification or scope of work for the Contractor’s Subcontractors. 

· The Contractor only tenders designs that have successfully been implemented and used in a similar application for at least 2 years in service (including all components within the design). If a design has a component that has not been successfully implemented and used for at least two years in service, the affected parts and the extent of their experience is declared in the tender.

· The Contractor provides a completed Part B of technical schedule A&B as per Appendix P of this document at tender phase, and technical schedule A&B as per Appendix C of 240-57617975, at detailed design phase. The Contractor completes all deviations schedules for the technical schedules A and B.

· In terms of SANS 10142-(Part 1 & 2) the following is to be done as a minimum but is not limited to: 

1. The electrical reticulation to, and within, the DHP is to be designed and signed-off by a competent engineer.

2. An electrical clearance certificate needs to be issued by the electrical installation contractor.

3. All cabling is to be run on, or in, appropriate cable ways. Cables are not to lie on hot or dirty surfaces. 

4. All cable terminations are to be checked for hotspots, with the use of thermal imaging equipment, during the commissioning phase.

5. All cable entries to the upgraded DHP are to be sealed with a 2-hour rated, SABS approved, penetration sealant. 

6. Grouped electrical cables is to be coated with a 2-hour fire rated coating every 10 meters to limit the fire spread.

· The Contractor provides cables and racking in accordance with 240-56227443: Requirements for Control and Power Cables for Power Stations Standard.

· The Contractor supplies and install all cable accessories such as terminations and jointing kits, cable glands, lugs, bolts, washers and nuts for terminations, sleeves and other ancillary material for fitting the cables into position. 
· The Contractor routes all cabling, compiles the cable and termination schedules, supplies and installs the cables, labels them, test the cables, complete the quality documentation and issue it to the Project Manager for acceptance.

· The cable schedule includes the cables that will have to be removed from the existing ash bunker boards.

· The Contractor performs a detailed design for the size, length and route of the cabling and compiles and submits cable schedules for acceptance by the Project Manager. The schedules indicate the general cable requirements i.e. application, power, fault levels, cable termination details and special routing requirements. 

· The Contractor provides and implements a cable drum management system. The Contractor compares this to the Project Manager’s cable delivery to Site management system and consolidates on a regular basis.  All cable deliveries to the Site are logged on a cable drum delivery schedule provided by the Contractor and accepted by the Project Manager. The cable drum delivery schedule is signed by the Project Manager.

· Cables are legibly marked in accordance with the requirements of SANS 1339 and SANS 1507 as applicable, but the marking includes the specification number to which the cable has been manufactured, the word “ESKOM”, the conductor size in mm2 and material e.g. Cu (copper).  The PVC sheathed cables have a colour coded stripe in accordance with SANS 1339 and bear the SABS mark. 

· The cables are sequentially marked at one (1) meter intervals with the length indicated.

· The LV switchgear complies with 240-56227516: LV Switchgear and Control Gear Assemblies and Associated equipment for voltage up to and Including 1000V AC and 1500V DC standard and IEC 60439 as a minimum.  The Contractor provides all documentation as required in the VDSS in Appendix B.

· The Contractor makes use of 240-56227516 and technical schedules A and B (part of 240-56227516) for writing the procurement specification or scope of work for the Contractor’s Subcontractors. 
3.5.4  Low Voltage Motors:

· The Contractor provides LV motors that comply with 240-57617975: Procurement of Power Station Low Voltage Electric Motors Specification and IEC 60034 as a minimum. The Contractor provides all documentation as required in the VDSS. 

· The Contractor makes use of 240-57617975 and technical schedules A and B (part of 240-57617975) for writing the procurement specification or scope of work for the Contractor’s Subcontractors. 

· The Contractor only tenders designs that have successfully been implemented and used in a similar application for at least 2 years in service (including all components within the design). If a design has a component that has not been successfully implemented and used for at least two years in service, the affected parts and the extent of their experience is declared in the tender.

· The Contractor provides a completed Part B of technical schedule A&B as per Appendix P of this document at tender phase, and technical schedule A&B as per Appendix C of 240-57617975, at detailed design phase. 

· The Contractor completes all deviations schedules for the technical schedules A and B.

· The first motor of each size and type manufactured is performance tested to prove compliance with the quoted performance. Type test certificates on identical motors, may, at the Project Manager’s discretion, be accepted in lieu of these tests. The Contractor ensures that all type testing is witnessed by the Supervisor.
· All performance tests are in accordance with IEC 60034-1 and SANS 1804.

· The Contractor submits all routine and type test certificates to the Supervisor for acceptance thirty (30) days before the delivery date of the motors.

· The Contractor provides test certificates to show the power factor and efficiency figures calculated from the test results for 100%, 75% and 50% of full load conditions.

· The Contractor records all motor test results on the Employer’s standard form which is attached to Annexure D and E in 240-57617975. 

3.5.5 Earthing and Lighting Protection:     

· The earthing and lightning protection complies with 240-56356396: Earthing and Lightning Protection Standard as a minimum.

· The Contractor ensures that all metal non-current carrying parts of the Plant and Materials are effectively connected to earth. It is done by means of their mounting arrangement or by means of a special earthing conductor.  

· Conductors utilised for earthing are appropriate for the site’s soil conditions.

· The Contractor is responsible for the earthing of the Plant and Materials. The Contractor performs earthing continuity tests as part of the quality control process. The tested earthing points are marked and recorded for reference purposes (plant earthing maintenance purposes). All installation plans are submitted to the Project Manager for testing witnessing purposes.

· The Contractor clearly defines the design, philosophy and implementation (installation) plan with drawings, calculation, software applied and all supporting documentations for:

1. Lightning protection

2. Equipment earthing

3. System earthing (interfaces)

· For equipment and personnel safety, the Contractor performs earthing work in accordance with applicable standards and submits to the Project Manager for acceptance of the design and all installations.

· The Contractor is responsible for connecting the new buildings earth mats to the station earthing mat.  The Contractor connects the new building earthing mat to the station earthing mat and the points of connection will be decided upon between the Contractor and the Project Manager.

3.5.6 Essential Power Supplies:     

· The uninterruptable power supplies, battery chargers, batteries and battery cabinets comply with the following as a minimum:

· 240-53114248: Thyristor and Switch Mode Chargers, AC/DC to DC/AC Converters and Inverter/Uninterruptible Power Supplies Standard 

· 240-56360086: Stationary Vented Nickel Cadmium Batteries Standard 

· 240-56176852: Capacity of Essential Power Supplies for Power Stations Standard 

· The Contractor makes use of technical schedules A and B to specify UPSs, battery chargers, batteries and battery cabinets in accordance with the Employer’s standards mentioned within this section.

· A secure AC power supply (uninterruptible power supply) system is provided for the operation of control and instrumentation equipment and all other equipment requiring AC uninterruptible power.

· Each complete system is rated to supply the load from its UPS (for normal operation) and simultaneously the load of the other UPS (in case of failure, for maintenance purpose or any reason).

· The control scheme automatically transfer the AC load from the inverter to a back-up supply on inverter failure.

· The UPS is equipped with at least two (2) RS232 ports to facilitate local and remote communication. In addition, to the RS232 ports, the RS485 and ethernet ports are provided as options.

· The Plant and Materials are of a type tested design as per 240-53114248, as a minimum.

· The Contractor makes use of nickel cadmium batteries with recombination units. The batteries have a standby time of four (4) hours each.

· The batteries are installed in battery cabinets in accordance with 240-56360086.  

· During charging hydrogen is released from the batteries as a result of electrolysis of the battery water. Sufficient ventilation of the battery cabinet is ensured by the provision of ventilation louvers. 

· In accordance with the requirements of SANS 10119, Reduction of explosion hazards presented by electrical equipment — Segregation, ventilation and pressurization, the hydrogen concentration limit inside the battery cabinet is maintained below 0.8%. 

· The Contractor calculates the minimum ventilation requirements as per Appendix G of 240-56360086.

· If the required natural ventilation cannot be obtained, forced ventilation is used venting the cabinet directly to a safe area.

· The effectiveness of the forced ventilation is monitored. If the ventilation is not fully operational the failure of the forced ventilation must alarm and the boost and/or equalise charging disabled. The Contractor makes use of extraction fans to remove the air from the cabinets.

· The battery cabinet is classified based on the principles stipulated in 240-56360086, Classification of battery rooms. If forced ventilation cannot achieve the required ventilation then the battery cabinet is zoned as per SANS 10108. 

· The alarms and indications are as per 240-53114248.
3.5.7 New electrical loads:

The scope includes a full load flow and fault study to determine the impact of increased loading on the existing switchgears and upstream reticulation system, as well as a review and possible revision of electrical protection settings. 

  There are a number of new unitised loads that will be added to the Dust Handling Plant, for which power and suitable protection will be required.  

· One additional transfer conveyor per boiler.

· Additional 4 motorised double flap valves per boiler.

Once detailed design of mechanical plant has been finalised, and a complete electrical load list has been confirmed and submitted, electrical requirements will be reviewed and finalised accordingly.  

3.5.8 Drive requirements:

· Service Factors of 1.6 is required for all new drives, based on motor size. Drive motors should have a locked rotor duration of 15 seconds when the motor is hot. New motor sizes should be 50% bigger than the conveyors and bucket elevators absorb power. 

· The new motors must be IP65 rated, with standard B5 type mounting flanges. Motors should be locally available for 20 years, with bearings rated for 100,000 hours of useful life.  

3.6  CONTROL AND INSTRUMENTATION:

3.6.1 Introduction:

The Contractor provides all equipment and services and executes all work necessary to fulfil all requirements specified in this Works Information. 

The hoppers conveyors, transfer conveyors and bucket elevators Local Control Stations (LCP) must be refurbished, and the support frame must be replaced. The existing Local Control Stations doors with its rubber seals, pivots and locking devices must be replaced, with the remote/control switches, start and stop buttons, indication lamps, current meters and fault lamps. The wiring connections inside these panels must be checked for tightness and neatness and these panels inside components and wires must be cleaned out. The Local Control Stations for the two speed drives, must only have controls for one speed operation. The new additional Local Control Stations should have the same controls and indications and should have motor current meters. The bucket elevator creep speed operation Local Control Stations must also be refurbished, as per the same scope as the conveyor/bucket elevator drives Local Control Stations. All new switch gears must have time/hour meters so that the chain conveyors and bucket elevators running hours are noted for chain replacement purposes. 

These running hour meters should be resettable when chains are replaced. New controls must be available for the new B transfer conveyor, and it should have a local control station.

The bucket elevators must have chain elongation switches which will give the Unit Controller an alarm that the relevant bucket elevator chain needs to be shorten. 

Units 1 to 3 are using the Siemens Teleperm C / Iskamatic B C&I system and units 4 to 6 are using the ABB PROCONTROL P14 - DCS. The Siemens Teleperm C is obsolete, and upgrades of the S5 PLC is required with a stand-alone HMI screen in the control room, whereas the ABB is still supported and implementation of the new philosophy can be achieved. The dust plant control station is at the unit’s control rooms and the units control rooms must have the ash bunkers level indications. The dust and water ingress prevention rating should be IP66. 

The Contractor informs the Project Manager of all changes required to the existing operating, maintenance and control philosophies and obtains his acceptance prior to making these required changes to the existing system.

The Contractor ensures that the C&I interface provides for total automation of the DHP system through the Unit DCS at unit 4 – 6, while a stand-alone HMI screen will be required at unit 1 - 3. The C&I solution provides for interlocks to prevent incorrect operation of the DHP system by the system controller or operator. 

The Contractor is responsible for the design, procurement, installation and commissioning of the new C&I equipment and systems for the works.

1. The Contractor provides termination schedules for the junction boxes/enclosures and switchgear to the Project Manager. 

2. The designs, plans, and procedures for testing communication between the HMI (Human Machine Interface) and the PIS (Plant Information System) are the responsibility of the Contractor.

3. The Contractor submits, as a minimum, the following documentation for review and acceptance:

· P&ID’s & PFD’s 

· Functional I/O block diagrams

· Instrumentation schedule and I/O lists

· Drive schedules 

· Equipment lists

· Alarm lists

· Proposed instrument, drives and equipment datasheets

· Proposed instruments, local control panels, JB’s, equipment & drive locations

· Typical or proposed cable routing and cable rack layout drawings

· JB, LCP and control cubicles general arrangements layout drawings including specification and materials

· Proposed instrumentation hook-up diagrams

· Cable specification

· Cable block diagram

· Functional design specification, narrative control & operating philosophies and functional logic diagrams

· HMI mimic diagrams and description together with alarm management and other related concepts

· Proposed loop connection diagrams or device interface concepts

· Typical earthing, lightning protection drawings 

· Data communication and network architecture drawings 

· Control system hardware conceptual structure and functional distribution

· Control system and network systems manuals

· Design, installation and commissioning QCP. Quality manual including list of tests to be performed.

· The preliminary list of tags required for the PIS

· List of recommended spares with their MIN and MAX ratings

· Troubleshooting manual for possible faults on the C&I systems

· Typical power supply drawings or power requirements (concepts)

· Typical maintenance strategy document for C&I equipment

· CV’s of all C&I engineering resources

· The supply of all documentation relevant to the different project stages.

· The Contractor submits the following information requested:

1. 240-61379718 – Instrument schedule template 

2. 240-61379755 - Drive and actuator schedule template

3. 240-72350241 – C&I panel interface list template

· Alarm list supplied by the Contractor adhere and follows the Employer’s Alarm Management Guideline, 240-56355466.

· The detailed scope of supply for the works is defined by a combination of performance, functional and equipment specifications such that a complete functioning system is provided.  The C&I specifications are captured in this section of the Works Information.

· The Contractor, throughout the execution of the various contract activities addresses the following and obtains acceptance from the Project Manager:

· Make recommendations and proposals for process control concepts and plant performance improvements.

· Recommends cost-effective proposals.

· Mark-up and red lining of all additional items on the P&ID during system engineering and production activities of the works. The Contractor updates the P&ID’s

3.6.2 General:

The Contractor is responsible for the design, procurement, installation and commissioning of new Plant and Materials and systems for the upgrade of existing DHP C&I systems. The design, procurement, installation, and commissioning include the following as a minimum:

· C&I field cabling

· C&I field cable termination in the junction boxes/enclosures

· Power cabling, analogue junction boxes, digital junction boxes, conduits and trunking.

· Updating of the ABB P14 POS DHP system at unit 4 - 6 (The Contractor designs for new HMI mimics with operator control options). At unit 1 – 3 the Contractor designs, install and commission a new PLC standalone control system and HMI mimic in the control rooms. 

· The Contractor is responsible for optimization of the controls of the DHP.

· New field instruments, drives, junction boxes, local control stations and cabling for the upgraded DHP system.

· Local Control Station’s / Panels are installed for the upgraded DHP system.

· Power supply requirements for all C&I associated Plant and Materials within the Contractor’s scope of work.

· Field cabling conduits, trunking and routing to the localised junction boxes/enclosures for entire DHP system. 

· If applicable, programming devices, software, licensing and copyrights for DHP system (Such as PLC programmer with Simatic Manager, PLC program etc) 

· Provision of DHP system functional design specification, control and protection philosophies.

· Earthing and lightning protection for all Plant and Materials for the C&I systems within the Contractor’s scope of work.

· The Contractor develops and supplies logic drawings for the Plant and Materials system designs within the Contractor’s scope of work. The responsibility for the correct operation and implementation of these philosophies in the DCS and the new PLC system remains the responsibility of the Contractor.

· The Contractor is responsible for safety clearances of power supply interfaces on field instrumentation, field panels, junction boxes, DCS cubicles within his scope and all the other equipment that forms part of his scope of the design.

· Documentation which include updated operational procedures (affected by change/modification), product manuals, C&I system configuration documentation and maintenance procedures.

· The Contractor is required to provide information and documentation in accordance with the requirements set out in this Works Information.

· The Contractor provides details regarding the lifespan (minimum of 10 years) of all control, hardware and software within the scope, with respect to timelines for respective migration, upgrade and system obsolescence (ie last-call). The Contractor ensures that control system hardware provided is similar to or a better version of the existing control system.

· The control system is configured as a fully operational system and is workable in all respects and implemented in a consistent and integrated manner.  The control system provides all information, protection, control and local control facilities to enable the operator to execute his tasks safely, reliably and consistently from the HMI.

· Alarms (Including Alarm Lists) follows the Employer’s alarm management system guideline 240-56355466. 

· The C&I DHP interface will provide for total automation of the upgraded DHP system through the Unit DCS. The C&I solution by the Contractor provides for interlocks to prevent incorrect operation of the plant by the unit controller.

· The Contractor develops the control, operating philosophies and functional design specifications for the works for implementation in the DCS.

· A fully functional HMI Hardware (screens) that includes control functionality, indication, alarming, trending, on-line plant performance information and event recording is provided under this scope for Unit 1-3; Units 4-6 ABB system are existing updating of the ABB P14 POS, logics and alarms is the contractor’s responsibility and provided for by the Employer in Unit 4 – 6 DCS.

· The Contractor complies to 240-56355728, HMI design requirements standard.

· The Contractor is responsible for implementing a data acquisition system and processing of signals from field mounted transmitters and any other field or interfacing devices. The data acquisition should monitor the condition of the measurements and faults reported by the transmitters. Signal distribution and transmission to other systems requiring the measurements and fault data are done by the Contractor as part of the data acquisition. The data acquisition is to form part of the respective automation unit and interface to the PIS.

· Time stamping is to be done at the lowest level of the relevant DCS control system and as close as possible to the source of the signal, with a time resolution of one (1) millisecond.

· All hardware, software and control network redundancy with regard to the control system and power supplies is configured to match the redundancies of the various mechanical process areas. The C&I system redundancies are consistent with the mechanical plant and electrical power redundancy and distribution configuration to minimise the effects of equipment failure on the overall unit. Through functional distribution of equipment, the C&I system is designed and configured for the following reliability:

1)  Safety

No individual C&I fault or no two (2) concurrent faults endanger the safety of the people, plant or jeopardise the integrity of the major plant.

2) Unit trip/Load Loss

No individual C&I fault causes the unit load to drop below 45% MCR or causes a forced outage or unit trip.

3) Multi-Unit Trip

No individual C&I fault or two concurrent faults cause a multi-unit trip.

4) Operator Interface

No individual C&I fault causes loss of operator workstation or control and operator information.

· Time synchronisation of the added hardware is the responsibility of the Contractor for  the six Units. 

· The Contractor provides virus protection programs/philosophies for Plant and Materials that is exposed to the risks and complies with cyber security standard for OT (240-55410927). 

· All licenses required by the Employer covering the Plant and Materials, standard software and application software and any related hardware such as PLC Programmer/Laptop, forming part of the works, are supplied by the Contractor.

· On sectional completion Contractor provides a software register with a contents reference to software, software revision, operating system and reference to operating system AKZ.

· Licenses for the Plant and Materials and software provided include the Contractor’s Subcontractor or third-party licenses for the life of the control system and are site licensed for use at Tutuka P.S.

· The Contractor provides all upgrades of software and the associated licenses throughout the duration of the works.

· The Contractor supplies all the required new field equipment and cabling for the works.

· The Contractor terminates the field cabling in the junction boxes and enclosures such as a splitter box.

· All field instruments and equipment are installed in accordance with the requirements of the Field Instrument Installation Standard, 240-56355754 Rev 1.

· The requirements for junction boxes, local control panels, and local control stations are in accordance with the Employer’s standard 240-56355815 Rev 1.

· The Contractor proposes which of the existing cable tray/rack/manholes are re-used in his design. The Contractor needs acceptance from the Project Manager to re-use existing cable racks/trays.

· Cable racks control and power cabling conforms to the requirements of the standard 240-56227443, Rev 1.  The Contractor shields and protects all cabling exposed to direct sunlight with appropriate covers.

· The Contractor adheres to the Employer’s 240-56356396, earthing and lightning protection standard with regards to the details of earthing concept and lightning protection that will be employed for all cabling and racking, panels/cabinets and C&I equipment such as the junction boxes.
· Field equipment cabling is configured with a minimum cable of two (2) pairs, no single pairs is accepted, the field cabling provides for a minimum of a single pair spare (in the case of UVG 2).

· Instrumentation and field equipment (such as actuators) supplied by the Contractor supports standardisation on existing instrumentation/field equipment in the six Units.  

· The Contractor ensures that all field equipment for the works is interconnected to the DCS as required by the Works Information to realise a fully functional system.  Field equipment and their electrical connections are housed in strong water and dust proof cases rated IP 65 or better as per SANS 60529.  Additional protection hoods and enclosures protect those transmitters situated outdoors or in adverse environments.  Instrumentation cabling between the instrument and the junction box runs inside the conduit (for a single instrument), trunking is used where there is accumulation of a number of field cables. Cable trays and racking are only allowed as trunk cabling supports between the DCS cubicles and the junction boxes.

· The routes for C&I cabling, power supply cabling and the racking is a consistent and integrated design particularly taking into account different cabling and racking routes for common modes of failure.

· The Contractor submits typical maintenance strategy document for all C&I related instruments and equipment for DHP during tender.
3.6.3 Units 1 - 3: 

· The Contractor is to design, compile detail drawings, manufacturing, supply, deliver, install and commission new control system for the DHP for units 1 to 3.

· The Contractor is responsible for the C&I design of the works and is responsible for the control/operating philosophy and commissioning of the DHP system.

· The Contractor provides for the designs from the field design up to the localised junction boxes and enclosures of Units 1-3 (The design includes supply of and terminations in the junction boxes/enclosures). 

· There is no new control system at unit 1 – 3, so the Contractor designs, supply, install and commission a new PLC standalone system with HMI mimics in the control room. Documentation/Drawings are provided for all Plant and Materials designs as well as affected plant areas in accordance with the requirements of the new Control System. Integrating the Contractor’s drawings in the system. The final loop connection drawings provided by the Contractor are to show the instrument in the field all the way up to the new control system. 

· The Contractor develops functional logic drawings and control philosophies for the works as per requirements of the VGB standard (VGB R170 Ce) and interfaces with Units 1-3 new  control system.

· The upgraded existing DHP system will be unitised. The Contractor provides for the design of these systems up to the localised junction boxes/enclosures. 
· The Contractor provides for an upgraded existing DHP HMI mimic design with operator control options and integrates to the HMI mimic design into the new  Control System for control and monitoring in the unit control room. 

3.6.4 Units 4-6:

Units 4 - 6 is controlled from the existing ABB P14 DCS. The Contractor is responsible for the C&I subcontract the OEM of the DCS for the DCS designs and ensures that the new Plant and Materials designs are incorporated in the existing DCS for control, protection and monitoring, by expanding the system to accommodate the plant systems as required by the works. The Contractor is the main and only contractual interface for the Employer and the solution is such that:

· The Contractor is responsible for the design, procurement, supply and installation of all field instrumentation, equipment and cabling including junction boxes/enclosures, trunk cabling, cable trays, trunking and racks as required by the Works Information from the field up to the termination in the DCS control cubicles. The Contractor is responsible for all terminations in the junction boxes/enclosures and marshalling/control cubicles

· Documentation is provided for all new Plant and Materials as well as affected plant areas in accordance with the requirements of the existing control system. 

· The Contractor is responsible for Units 4 - 6 LV switchgear (within his scope) interfaces to the DCS. 

· Integrating the Contractor’s drawings in the system to show the instrument in the field all the way up to the DCS is the responsibility of the Contractor.

· The Contractor ensures that new Plant and Materials information in Unit 4 - 6 are linked to the existing PIS for data storage and long term information.  The allocation of the tags is estimated at 3 x the I/O count of the works.

· The Contractor is responsible for the optimisation and capability tests.

· The Contractor ensures correct interface to the GPS since the existing ABB DCS will be expanded. In case of spare capacity limitations, the Contractor provides the GPS.

· The Contractor is responsible for functional integration of DHP system operation and logics with unit control system.

· The existing upgraded DHP system are interfaced to the unit DCS. The interface this plant system allows for control, protection, condition monitoring and status monitoring in the DCS.

· A unitized existing upgraded DHP HMI mimic design is integrated into the DCS and configured to be controlled and monitored from the unit control room. The Contractor implements the HMI designs with operator control options.

· The Contractor ensures time synchronization of an existing upgraded DHP system.

· Interfacing to the existing GPS (where required), in case of spare capacity limitations the Contractor provides new GPS.

· Documentation is provided for all new Plant and Materials as well as affected plant areas in accordance with the requirements of the existing ABB P14 DCS.

· The Contractor provides all the required design documentation required for simulator updates/mods to the Project Manager and liaises with Others to ensure that the simulator is updated. Plant simulator updates/mods include an update of existing plant simulator with the upgraded existing DHP system.

· The Contractor expands the existing ABB P14 DCS for the control and monitoring of the existing upgraded DHP and the unitised hopper aeration system. The control system design and Plant and Materials are in accordance with the existing ABB P14 DCS installation specifications and requirements. 

· The Contractor’s design provides for later expansion of the control system to readily incorporate future changes and enhancements to the DHP system. 
· The Contractor provides for the following in the design at design freeze without reconfiguring the design:

1) 20% reserve physical space (slot capacity) and

2) 30% software reserve capacity.

3) 10 % installation capacity across the system from the field to the DCS cubicles

· The Contractor submits and confirms conformance to the above in writing to the Project Manger during design freeze. 

· Any spare capacity absorbed as part of modifications on the part of the Employer is documented by the Contractor as part of the design change process.

3.6.5 Field Equipment and Cabling:

· The Contractor supplies all the required new field equipment and cabling for the works.

· The Contractor terminates the field cabling in the junction boxes and enclosures such as a splitter box.

· All field instruments and equipment are installed in accordance with the requirements of the Field Instrument Installation Standard, 240-56355754 Rev 1.

· Temperature measurement systems installations are installed in accordance with the Employer’s standard 240-56355888 Rev 1.

· Pressure measurement systems installations are installed in accordance with the Employer’s standard 240-56355843 Rev 1.

· The requirements for junction boxes, local control panels, and local control stations are in accordance with the Employer’s standard 240-56355815 Rev 1.

· The Contractor proposes which of the existing cable tray/rack/manholes are re-used in his design. The Contractor needs acceptance from the Project Manager to re-use existing cable racks/trays.

· Cable racks control and power cabling conforms to the requirements of the standard 240-56227443, Rev 1.  The Contractor shields and protects all cabling exposed to direct sunlight with appropriate covers.

· The Contractor adheres to the Employer’s 240-56356396, earthing and lightning protection standard with regards to the details of earthing concept and lightning protection that will be employed for all cabling and racking, panels/cabinets and C&I equipment such as the junction boxes.
· Field equipment cabling is configured with a minimum cable of two (2) pairs, no single pairs is accepted, the field cabling provides for a minimum of a single pair spare (in the case of UVG 2).

· Instrumentation and field equipment (such as actuators) supplied by the Contractor supports standardisation on existing instrumentation/field equipment in Units 1-3 and Units 4 – 6.  

· The Contractor ensures that all field equipment for the works is interconnected to the DCS as required by the Works Information to realise a fully functional system.  Field equipment and their electrical connections are housed in strong water and dust proof cases rated IP 65 or better as per SANS 60529.  Additional protection hoods and enclosures protect those transmitters situated outdoors or in adverse environments.  

· Instrumentation cabling between the instrument and the junction box runs inside the conduit (for a single instrument), trunking is used where there is accumulation of a number of field cables. Cable trays and racking are only allowed as trunk cabling supports between the DCS cubicles and the junction boxes.

· The routes for C&I cabling, power supply cabling and the racking is a consistent and integrated design particularly taking into account different cabling and racking routes for common modes of failure.

· The Contractor submits typical maintenance strategy document for all C&I related instruments and equipment for DHP during tender.
3.6.6 C&I Power Supply Requirements:

· All instrumentation is loop powered and is power supplied from the DCS.  

· For special application that requires a 220 VAC (to be accepted by the Project Manager), bulk supply is available from the existing UPS’s for all 6 Units which the Contractor can utilize, in the Contractor’s design. The Contractor determines the load that needs supply from the existing UPS’s and submits the power supply design calculations to the Project Manager. 

· Units 4- 6

1) The Contractor designs and extends power supply to the new ABB P14 cubicles.
2) The new DCS cubicle is supplied from the redundant 24VDC boards housed in Unit’s DC room. 
3.6.7  Licenses

· All licenses required by the Employer covering the Plant and Materials, standard software and application software, forming part of the works, are supplied by the Contractor.

· On sectional completion Contractor provides a software register with a contents reference to software, software revision, operating system and reference to operating system AKZ.

· Licenses for the Plant and Materials and software provided include the Contractor’s Subcontractor or third party licenses for the life of the control system and are site licensed for use at Tutuka Power Station.

· The Contractor provides all upgrades of software and the associated licenses throughout the duration of the works.

3.6.8 Process control and IT works:

· Time synchronisation of the added hardware is the responsibility of the Contractor for Units 4-6 and common plant.

· The Contractor provides virus protection programs/philosophies for Plant and Materials that is exposed to the risks and complies with cyber security standard for OT (240-55410927).

· The Contractor retrofits plant with the latest version of Software and Firmware.

3.7 DHP VACUUM PIPING

The Contractor is to design, compile detail drawings, supply, manufacture, install and commissioning for the upgrading of the existing vacuum systems on the four units. The Contractor is to measure the vacuum inside the ash bunkers with one unit at half load, one unit at full load, one unit at full load and one unit at half load, and two units at full load. Use this information for the design and calculations for these vacuum piping, so that the DHP is operating under vacuum conditions.

Perform the required alterations on the existing vacuum piping system on the four units. Perform testing and commissioning of these vacuum pipe systems.  The Contractor is to provide and install the vacuum meters
3.8 BUCKET ELEVATOR ELECTRICAL HOIST REPLACEMENTS

The Contractor is to design, select, supply and deliver three 1,6-ton SWL electrical hoist and one 3,2-ton SWL electrical hoist, with the motorized trolley car travels and control remotes with its cables. These electrical hoists must have a load limiter and upper limit switches at the rope drums. The lifting height of these electrical hoists are 55 meters. The hoist rope drums must have rope guides to ensure that the ropes will down reel and up reel in a neat and safe manner. The dust and water ingress prevention rating should be IP65.

The Contractor is to remove the existing four electrical hoists and install the new electrical hoists. The Contractor is to supply its own mobile crane for these electrical hoist replacements. The power cables disconnections and connections need to be done by the Contractor and the electric hoist motors need to use 380 V. The hoists gearboxes oil filling and greasing need to be done by the Contractor. The direction checking also need to be done by the Contractor.
3.9 Procedure for submission and acceptance of Contractor’s design

The Project Manager reviews and accepts the Contractors submitted documents. The Contractor ensures adherence to the Works Information and that a technically sound design approach is incorporated. Specific information required from the Contractors during tender phase is set-out in the Vendor Document Submittal Schedule (VDSS), Appendix B.

After the Contract Date, the Contractor proceeds in the design phase for the portion of the works which he designs. Each document submitted to the Project Manager requires a transmittal note (refer to Employer’s template 240-71448626 for minimum metadata requirements) from the Contractor. The Contractor includes interpretation of results in every report compiled. Appendix B lays out the specific documents requiring the Project Manager’s acceptance before the Contractor can proceed with design, fabrication and construction activities.
· 2D Drawings and 3D Models

The preferred system for 2D drawings and 3D models is SmartPlant. The Contractor adheres to the SmartPlant Data Take-On Standard (240-107305502).

The final design is submitted in SmartPlant in the Employer’s SmartPlant Environment. The 3D model is fully integrated with S3D, SPO, P&ID, SPRD+, SPEL and SPI. It incorporates all associated intelligence.

 The Project Manager is responsible for providing all the necessary licences.

The creation, issuing and control of Engineering Drawings are in accordance with the Employer’s Engineering Drawing Standard (240-86973501).

The Contractor’s structural steel and concrete drawings further complies with SANS 10143 Building Drawing Practice, and the structural steel engineering design drawings further complies to the Southern African Structural Steelwork Detailing Manual by the Southern African Institute of Steel Construction.
Drawings that the Contractor submits to the Project Manager for review and acceptance purposes have the compiler(s) and approver(s) signatures. 

Electronic drawings have a water mark indicating the approval phase of a drawing and hardcopies are stamped to indicate the phase. 
· Design Review Documentation

The Contractor conducts design reviews as per the Contractors official design review procedure. Contractor further takes note of the Employers Design Review Procedure (240-53113685 Rev 1) and participates in all design reviews as specified by the Employer. The Employer may “Authorise”; “Authorise with Comments” or “Not Authorise with Comments”. If required, the Contractor makes the necessary revisions on the documentation and ensures acceptance is obtained from Project Manager. The Contractor includes these design reviews as part of the schedule and suggests appropriate timing for such reviews.

The following design reviews below are conducted, by the Project Manager, as per the design review procedure.

· Contract Award Review (prior to contract sign-off)

· Design Freeze Review(s) (Detail Design)

· System Integrated Design Review (Detail Design)

· Pre-Commissioning Review (per unit)

· Hand-over Review

Design Freeze reviews can be conducted as End-of-Phase Design Reviews or as a series of Interim Design Reviews with the aim to design freeze a system or subsystem/asset in order to enable subsequent designs to progress. The number of design freeze reviews is accepted between the Contractor and the Project Manager.

Documentation for design review is presented to the Project Manager at least twenty (20) working days prior to the start of the formal technical clarification discussion.

The Project Manager reviews any design documentation submitted a maximum of 3 times, if after the 3rd time the Project Manager is still not satisfied with the design documentation the cost to review the documentation to where it is accepted by the Project Manager is covered by the Contractor. 

The completed Integrated Design Report (IDR) (in the template included in Appendix O) is reviewed in the System Integrated Design Review (Detailed Design), It is not acceptable to submit the design for this review as a collection of documents developed in the Contractors own template. The report is structured such that all the design information is included in the body of the report and appendices include information supporting the content in the body of the report only.
Contractors Responsibilities in Employers Design Review Process

The Project Manager conducts Design Reviews as per the Employers design review procedure; Participation of the Contractor in the Employers Design Reviews consists of: 

· The Project Manager conducts Design Reviews as per the Employers design review procedure and the Contractor presents (the design developed by him) and participates in the design review. 

· If any fundamental errors were found in the designs or further actions are required, the Contractor addresses all concerns raised and revises the designs.

· The Contractor submits the documents for another Design Review session once all designs are revised according to the concerns raised by the Project Manager.

· If no fundamental errors are found in the designs during the Design Review session, the Project Manager compiles the Design Review minutes and report.
· The Contractor reviews the report and minutes. If the report/minutes are not acceptable, the Contractor submits comments to the Project Manager.
· The Project Manager accepts the Contractor’s design once the report is accepted and signed by the Employer’s project team and the Contractor.
· Engineering Change Procedure

The Contractor takes note of the Employer’s Engineering Change Procedure (240-53114026, Rev 1). An engineering change includes any proposed engineering change originating from the Contractor or Project Manager from an established design baseline by the design review procedure.

· Process for Submission of Documents

The Contractor submits all documents according to the accepted VDSS in Appendix B. The process for submission of documents is described below:

· The Contractor submits the documents/drawings to the Project Manager through a Transmittal. The Contractor submits both the native (SmartPlant or as specified by the Data Take-On Standard - 240-107305502) and PDF.

· The Contractor sends the documentation to the Project Manager through the medium agreed between the Contractor and the Project Manager.

· The Project Manager’s document controller downloads the documents from the said medium.

· The Project Manager’s document controller performs the quality check on the document submitted by the Contractor. If there is missing information, the Project Manager notifies the Contractor.

· The Project Manager’s document controller registers the documents.

· The Project Manager’s document controller distributes the documents/drawings to all relevant parties within the Project Manager’s project team.

· The Project Manager’s project team reviews the documents/drawings and submits all comments or inputs to the Project Manager and the Project Manager submits to the Contractor for consideration.

· If the Project Manager finds major deficiencies in the submitted documents/drawings, the Contractor revises the documents/drawings and resubmits to the Project Manager. 
· Time Required for Acceptance of Designs

Not later than one (1) month after receipt, the Project Manager returns one (1) copy of the drawing/ document marked as “Authorised”; “Authorised with Comments” or “Not Authorised with Comments”, as may be appropriate. The notations “Authorised” and “Authorised with Comments” authorise the Contractor to proceed with the manufacture of the Plant and Materials covered by such drawings/ documents subject to the corrections, if any, indicated thereon, unless otherwise stated. If drawings/ documents are “Authorised with Comments” the Contractor submits an updated version of the document/ drawing to the Project Manager with the comments incorporated. Where prints or drawings/ documents are “Not Authorised with Comments” the Contractor makes the necessary revisions on the drawings/ documents and submit further copies for acceptance in the same procedure as for the original submission of drawings/ documents. The revised drawings/documents are submitted by the Contractor to the Project Manager no later than 2 weeks after the Project Manager returns the drawing/ document marked as “Not Authorised with Comments” to the Contractor, however if the Contractor requires a longer period to revise the documents he applies (with reasoning) to the Project Manager for an extension on this timeframe. 

Every revision shows by number, date and subject in the revision block on the drawing and documents.
4 PLANT CODING AND LABELLING

Tutuka AKZ Coding Manual (15ENG MN-675) is used for coding of all Plant and Materials. AKZ coding is applied from the design stage and cross referenced accordingly (as a unique identification) to all documentation such as arrangement drawings, schematics, wiring diagrams, instructions and manuals and where practical to spare parts lists/manuals. References to specific Plant and Materials are accompanied by the relevant AKZ code for that item of the works.

The Contractor is responsible for the coding of all the works as set out in this document as well as equipment and components as per Employer’s coding standards, and the Contractor is responsible for supplying Project Manager with all the relevant documents/drawings. The Project Manager red lines all drawings/documents supplied with the codes generated by the Contractor. 

The Contractor is fully familiar with the standards and concepts of the coding system as applied by the Employer. Contractor updates the drawings/documents upon receiving the red lined ones from the Project Manager. The Project Manager reviews the documents/drawings to ensure issued codification is incorporated correctly by the Contractor. The Project Manager accepts the documents if satisfied.

The Contractor ensures that the codes are applied in a uniform and consistent way and that all accepted codes allocated remains unique.

The Contractor provides the Project Manager with the following:

Outline drawings, P&I diagram and equipment lists. 

In respect of items procured by the Contractor from another manufacturer or vendor, the Contractor provides the name of the actual manufacturer and his coded drawing or reference numbers and relevant technical data for identification purposes.

Plant Labelling

It is the responsibility of the Contractor to manufacture and install labels. Labels are manufactured and installed according to the Tutuka AKZ Plant Labelling Guideline (240-62937990, Rev 1). 

Labelling includes the relevant AKZ code with English descriptions. The Contractor submits his approved Label Schedule/List spread sheet to the Project Manager for verification and acceptance, 30 days before commencement of manufacturing.  The label schedule includes the label information such as the AKZ code, full label description, positioning and designation.

The Contractor submits the sample of a manufactured label to the Project Manager to verify and check whether they conform to the Employers standard. If the manufactured labels are accepted by the Project Manager, the Contractor continues with the manufacturing of labels.

Abbreviations to descriptions on the labels are generally not acceptable. Where abbreviations are unavoidable, due to the limited number of characters that can be engraved/etched on labels, the abbreviations are submitted to the Project Manager for acceptance. 

All plant labels are installed on the Plant and Materials and the installation accepted prior to the commencement of commissioning and safety clearance.

5 Use of Contractor’s design
The Contractors design is used to complete the works, All documentation as specified in the Works Information is supplied to the Project Manager by the Contractor.
Any detail design drawings required for maintenance purposes is supplied to the Project Manager, by the Contractor. The detail design drawings or fabrication drawings supplied to the Project Manager by the Contractor can be supplied to any maintenance partner that the Employer wishes to enter into a partnership with during the life of Tutuka Power Station

The Contractor notes that all GA, assembly and dismantling drawings become the property of the Employer upon Completion of the works. The Employer is permitted to purchase replacement parts off these drawings from the lowest cost suppliers.

6 Design of Equipment
The Contractor provides the design for all temporary works and plant
All equipment required to execute the works will be the responsibility of the Contractor.
7 Equipment required to be included in the works
It is preferred that no Special Tools are required for operating and maintaining the works.

If Special Tools are required to operate or maintain the works these are proposed to the Project Manager for acceptance.  

· If accepted a minimum of two (2) of each accepted Special Tool is supplied to the Project Manager by the Contractor as part of the works.
8 As-built drawings, operating manuals and maintenance schedules
The Contractor is responsible for the compilation and the supply of all the documentation required during the various project stages and to provide the documentation programme to link with the agreed upon submission dates. Documentation and drawings are programmed for delivery to meet the submission dates and in accordance with the agreed VDSS in Appendix B.

As a minimum the Contractor supplies the following:

· 2x electronic copies for each manual in PDF format. 

· 1x maintenance software for each manual (if applicable). 

· 5x hard covered copies for each of the manuals.

· 2x full sets of hard copy as-built drawings.

· 1x electronic copies of as-built drawings in a format as specified in SmartPlant Data Take-On Standard (240-107305502).

· A fully integrated SmartPlant model in the Employers environment with all intelligence incorporated.  

· All other documents:

1. 1x hard copy.

2. 1 x electronic copy.

All documentation, including reports, manuals, etc. are in the English language and comply with the specification VGB R171, 2nd edition, 2010. 

All documentation is customised for Tutuka Power Station.
· Manuals

The Contractor supplies the following manuals:

Operating manuals

Maintenance manuals

Training manuals

The manuals conform to the specifications set out in this Works Information and are submitted to the Project Manager for acceptance.

Each of the manuals has a high level AKZ coding. For example, if conditioning plant high level code is WU, then it is clearly indicated in the manual. If there is a reference of a system or component in a manual it is referenced according to its AKZ codes. For example, a pump is not just a pump, it must be referenced according to its AKZ coding.

The manuals include the power station name and order number as a minimum.

Any special instructions pertaining to the storage of spare parts or to their shelf life is included in the manuals and is specifically pointed out in writing with the delivery of the equipment. All drawings required for component locations, dismantling and re-assembly for maintenance are included in the manuals.

· Operating, Maintenance and Engineering Documentation

The Contractor supplies the Project Manager with the following documentation according to the agreed upon VDSS in Appendix B

· Operational Documentation includes but is not limited to:

1. Operating procedures.

2. Emergency operating procedures.

3. Plant isolation procedures

4. Routine inspection and test procedures.

5. Re-commissioning procedures.

· Maintenance and Engineering Documentation includes but is not limited to:

1. Detailed design report.

2. Technical specification sheets for different equipment to be compiled, inclusive of the AKZ codes relevant to the different equipment.

3. Routine inspection specification.

4. Service interval specification

5. Bill of material, material number and supplier.

6. Maintenance plan per system.

7. Compilation of new PM documentation for the works in the Employers PM template.

8. Installation drawings and instructions.

9. Overhaul procedures and specifications.

10. Test procedures and specifications.

11. Serial numbers of items installed plus the AKZ position installed in.

12. Drawings applicable to works.

13. Recommended spares list.

14. Details of all the components.

15. Detailed drawings of all components of the works sufficiently detailed for the procurement of spares (e.g. conditioner shafts, conditioner paddles) and conducting of maintenance.
The Contractor prepares maintenance plans that specify when, at what frequency and how maintenance tasks are performed on the works. The maintenance plan is submitted in the Employers RBO template in Appendix D. Each maintenance plan includes tasks for condition monitoring, failure finding surveillance tasks, inspection schedules and descriptions for each task. 

The Contractor completes all documentation required to develop planned maintenance (PM) activities documentation in the Employers template in Appendix G.
· Recommended Spares List 

The Contractor supplies a list of recommended critical and normal spares as per the VDSS in Appendix B. The recommended spares lists is for normal operation for mechanical, process control, C&I and electrical components required to maintain the works between GOs (six (6) years).

The spares list includes the following:

· Price, valid for six (6) months

· Component reference number

· Component description

· Guaranteed supply period before component becomes obsolete  

· Mean time between failure (MTBF) of components/parts 

· Mean time to repair (MTTR)

· Order lead time

· Criticality (low, medium or high)

· Indication of the availability of local support for components

The Contractor assists the Employer to determine which spares (for the entire works) are to be kept as stock items in the Employers stores. The Contractor completes all the documentation and the process to create the new spares as stock items, the examples of the required forms to be completed are found in Appendix F.

All similar items for the works and all similar consumables are interchangeable with each other, this results in the spares stock holding being minimised. Where it is possible, components such as motors are designed to reduce the number of equipment variation.

Spares are to be available in South Africa.

The Contractor specifies all new motors, gearboxes, blowers, compressors, pumps, pressure vessels and valves which have spares back up from the market for a minimum period of 20 years. It would be preferred that the new motors, blowers, compressors, pumps, pressure vessels, valves and gearboxes have a spares back up of 40 years.

· As-Built Drawings

The Contractor hands over as-built design documentation to the Employer as per procedure Documentation Management Review and Handover Procedure (240-66920003).

All as-built drawings are signed off by the Contractor confirming that the drawings submitted are actual representations of the works constructed. 

The Contractor supplies all as-built drawings to accurately and clearly depict the works, examples of as-built drawings which can be supplied but not limited to are:

· General arrangement

· P&IDs

· Dimensioned site layout

· Process flow diagrams

· Structural drawings

· Single line diagrams

· Cable routing

· Logic diagrams

· Junction box diagrams

· Pipe routing

· Lighting and small power layout

· Earthing diagram

· Concrete and reinforcement 

· Connection details

· Etc.

For work where the Employer is responsible for the detailed design, the Contractor is responsible for the provision of all as-built information necessary for the Employer to complete his as-built drawings, unless it is specified in the Works Information that the Contractor supplies completed as-built drawings to the Project Manager for the specific areas of the works design by the Employer. The as-built information is marked up in red; neatly on a paper print of the drawing and is submitted as per section 5.2.1 of the Works Information. 

For work where the Contractor is responsible for the detailed design or completing the as-built drawings for the Employers design, the Contractor submits as part of his data books as-built drawings for the Project Manager acceptance. The drawings are duly stamped/watermarked "As-built ".  

· LV Switchgear

The following Employer drawing numbering system is proposed for the new LV Switchgear drawings.  The Contractor may assign his own drawing number as required to meet his document control system requirements: 

Table 7: Proposed drawing numbering system

	Sheet number
	
	

	A-F
	Contractor
	Cover Sheet

	G-Z
	Contractor
	Cover Sheet

	1-30
	Contractor
	Switchgear Schedule

	31-40
	Contractor
	Summary Sheet

	41-49
	Contractor
	Bus Wiring Arrangement

	50-55
	Contractor
	General Arrangement Drawing

	56-100
	Contractor
	Schematic Drawings

	101-199
	Contractor
	Cable Block Diagram

	200-299
	Contractor
	Cable Schedule

	300-399
	Contractor
	Cable termination Drawings


· Motors

The Contractor provides general arrangement drawings completely dimensioned, showing:

· Preliminary outline drawing indicating certified motor mounting dimensions, shaft height, shaft diameter and coupling detail, maximum overall dimensions, weight for total motor and removable heat exchanger (if applicable), interface location for terminal boxes (main power supply, auxiliary, and accessories), and cooling water (if applicable).  The rated kW output, speed, supply voltage, line current, frequency and phases are clearly shown.

· The hot and cold motor thermal limit curves at 100%, 85%, and 75% of motor rated voltage.  A series of graphs are plotted for each voltage level.

· Bearing details including vendor, type, arrangement, locations of temperature pockets and details of inserts, showing all oil pipes and their flanges, fits/clearances on the shaft and housing, loads on bearings, shaft run-out or endplay, maintenance requirements, expected operating temperatures, and selection criteria used for the bearing to suit application.  

· Stator and rotor winding details.

· Details of foundation requirements, showing embedded parts and static and dynamic loading on the foundations for starting run up, normal and fault conditions.

· Cross-sectional drawing of the motor showing the rotor and stator construction, end-winding bracing arrangements and clearances from the end-shields, airflow, shaft and bearing locations, rotor and stator core with slot dimensions, rotor and stator winding dimensions including slot fits and clearances, etc.

· Detailed drawing of main and auxiliary terminal boxes, with identification and physical arrangement details of terminals for external cabling connections. This drawing includes cross-sectional dimensions of the power supply terminal boxes. 

· Final details of accessories such as temperature detectors, detector location, and, oil level indicators.

· Motor performance data and curves, which include: 1) starting current versus time for 100%, 90% and 80% of rated voltage; 2) current and torque versus speed for 100%, 90% and 80% of rated voltage; 3) efficiency, power factor and current versus load power from 25% to 125% at 25% increments and rated voltage.

· Motor protection data/requirements such as; heating time constant, cooling time constant, cooling time, winding temperature alarm and tripping levels, winding temperature restart inhibit level, stall withstand/capability time, fault current level, locked rotor current, safe starting time, number of starts per hour (hot and cold), minimum period between starts, thermal limit curves etc.

The drawing requirements for all other electrical systems forming part of the works, is as per the specifications within the Works Information. 

9 Procurement
9.1 People
9.1.1 Minimum requirements of people employed on the Site

The Contractor does not alter previous decisions communicated to the Employer or Others without the Employer’s acceptance or agreement.   

All semi-skilled and non-skilled employees required for this project shall be sourced from the Local to site communities in Lekwa Local Municipality. The Employer will make the local to site employment database available to the Contractor for recruitment of non-skilled and semi-skilled employees. The Contractor is not allowed to recruit non-skilled and semi-skilled employees from the gates of Tutuka Power Station or any other process other than the utilisation of the employment database which will be provided by the Employer. 

Any new foremen/Supervisors appointed by the Contractor after Contract Date or during provision of the works are fully conversant with respect to details of the methodology and communication process existing, prior to accessing the Site.  The Contractor provides the CVs and all other relevant information of the replacement employees to the Project Manager.  

Permits for foreigners – The Contractor informs the Project Manager of any need to employ foreigners and on acceptance by the Project Manager, the Contractor arranges permits for such employees. The Contractor informs the Project Manager when the services of specialists are required.  The Contractor ensures interface with Others is managed before commitment is made to bring specialist to Site.  

The Contractor ensures that the Contractor’s workforce is trained and competent to perform their respective duties.  The Contractor provides CVs and proof of qualifications of his key persons (listed in Section 2.7 of this Works Information) as a returnable schedule.  

The Contractor provides for professionally registered (Pr.Eng) and experienced design engineers.

9.1.2 BBBEE and preferencing scheme

The Employer requires the Contractor to either maintain or improve the Broad Based Black Economic Empowerment Recognition Level (B-BBEE Recognition Level) as at the Contract Date.

Tenderers will be required to maintain or improve their B-BBEE Recognition Level for the duration of the contract. 

Penalty on B-BBEE Recognition Level:

The Contractor shall be penalised 0.50% of the committed contract value if the Contractor or its 

Sub-Contractor(s) fails to maintain the B-BBEE Recognition level as provided at contract award.

9.1.3 Supplier Development Localisation and Industrialisation (SDL&I)

The Employer, as a State Owned Enterprise, is mandated to comply with Preferential Procurement Policy Framework Act (“PPPFA”).  The Employer’s contribution to this initiative is to agree on Designated Local Production and Content, Local Procurement Content, Subcontracting, Skills Development, Job creation and Enterprise Development targets as committed by the Contractor to achieve.  This commitment is achieved

9.1.4 Designated Local Production and Content

	Commodity 
	 Components 
	 Local Content Threshold 

	 Steel value added products 
	 Steel 
	 100% 

	 Electrical cables 
	 Cables 
	 90% 

	 Personal Protective Equipment (PPE) 
	 All safety clothing, boots/shoes, reflector vests/jackets, masks, etc. 
	 100% 


Mandatory Returnable as the condition of contract award: 

(F1) - SBD 6.2 Declaration Form 

(F2) - Annexure C (Local Content Declaration-Summary Schedule)
Non-Mandatory Returnable as the condition of contract award: 

(F3) - Annexure D-Imported Content Declaration – Supporting Schedule to Annexure C 

(F4) - Annexure E-Local Content Declaration- Supporting Schedule to Annexure C
NB: If the required input materials cannot be wholly sourced from South Africa, bidders should request and obtain a written exemption letter from the DTI. The exemption letter should then be submitted, and approvals obtained prior to the closure of the bid(s). The DTI together with the procuring organ of state and the winning bidder will consider the exemption on a case-by-case 

basis.
9.1.5 CIDB’s Contractor’s Skills Development Goals (CSDG)
The Contractor will be expected to spend 0.25% of the contract amount on Skills Development in accordance with the Contractor’s Skills Development Goals. The Skills/Trades will be related to the scope of works as follows:
The above-mentioned Skills are a guideline. The actual skills/trade type may be negotiated. However, expenditure of 0.25% of the Acceptable Contract Amount in accordance with the CIDB CSDG is a Condition for Contract Award. The Tenderers are free to propose any other relevant Skills Development that will be feasible and benefit the previously disadvantaged communities. This may even include Workplace Integrated Learning (WIL) from the TVET Colleges within the Gert Sibande District Municipality Areas. National Industrial Participation Programme (NIPP) The NIPP is not applicable on this transaction. However, should the Tenderer intend or indicates that there will be imported material/goods/services equal to or more than US$5 million, then NIPP is applicable. Subcontracting and Local-to-site Procurement the Contractor is required to subcontract a minimum of 10% of the Contract Value to one or more of the following Designated Groups: 
• an EME or QSE, which is at least 51% owned by black people; 
• an EME or QSE, which is at least 51% owned by black people who are youth;
 • an EME or QSE, which is at least 51% owned by black people who are women;
 • an EME or QSE, which is at least 51% owned by black people with disabilities; 
• an EME or QSE, which is 51% owned by black people living in rural or underdeveloped areas or townships; 
• a cooperative, which is at least 51% owned by black people; and
 • an EME or QSE, which is at least 51% owned by black people who are military veterans.
This will form part of the contractual obligation with the successful Contractor.  If applicable, the Contractor will be required to keep accurate records and provide the Project Manager with monthly reports on the Contractor’s actual delivery against the agreed skills development targets.

The Employer shall verify all the candidates before the placement. With regard to skills development, the same student cannot be linked to more than one project at the same time. The Contractor will be required to provide Names, Identification and Contact numbers, as well as certified copies of Identification documentation of students on skills development, which will be monitored by the Employer.

The Contractor shall achieve in the performance of the contract the Contract Skills Development Goal (CSDG) established in the CIDB Standard for Developing Skills through Infrastructure Contracts, published in Gazette Notice No.43495 of 3 July 2020.
9.1.6 Job Creation

Job creation proposals by tenderers will not form part of the tender evaluation criteria. It is however, part of Eskom’s contribution towards the Government’s job-creation initiative as contained in the New Growth Path (NGP) and the New Development Plan (NDP).

The Contractor shall submit to the Project Manager a detailed Labour Resource Plan that reflects both retained and new jobs to be created by the project.

The Employer has made a number of empowerment commitments to the local communities surrounding the areas where it conducts its construction activities. Amongst these, there are commitments to be considered for local empowerment possibilities in its procurement strategy. In doing this, the Employer is seeking to ensure that the local communities benefit from its procurement spends through wealth generation and capacity development; and that this benefit is spread as widely as possible throughout the community.

The Contractor to propose to the Employer the number of semi-skilled and unskilled labourers which will be sourced from local to site in support of this empowerment commitment to the local communities.

Furthermore, all semi-skilled and non-skilled employees required for this project shall be sourced from the Local to site communities on Lekwa Local Municipality. 

Note: The Employer will make the local to site employment database available to the Contractor for recruitment of non-skilled and semi-skilled employees. The Contractor is not allowed to recruit non-skilled and semi-skilled employees from the gates and any other process other than the utilisation of the employment database which is with the Employer
9.2 Subcontracting
The Contractor shall sub-contract a minimum of 10% of the value of the contract. The Contractor shall sub-contract to an exempted micro-enterprise (EME) Level 1 or 51% or more, Black Ownership / Qualifying Small Enterprise (QSE) Level 1 with 51% or more, Black Ownership that has the capability and ability to execute the sub-contracting scope.

The selection of eligible subcontractor(s) will be the prerogative of the Bidders/Contractors, however, once chosen, the Employer will be expected to vet all the Subcontractors prior awarding contract to the Contractor beneficiaries. The Contractor is expected to provide the list of all their Subcontractors for vetting within 21 calendar days of the execution of the works. First preference will be given to Lekwa Municipality.
Scope that may be subcontracted and/or outsourced: 
 Plant and Labour hire, 

 Site transport, 

 Site establishment and de-establishment, etc 

The Contractor shall not subcontract with their subsidiary companies as this may be interpreted as subcontracting with themselves and / or using their subsidiaries for fronting. Where the Contractor subcontracts with a subsidiary this must be declared in tender documents.
9.2.1 Subcontract documentation, and assessment of subcontract tenders

a) The Contractor uses the NEC3 form of subcontract for all subcontracts

b) The Contractor provides the B-BBEE status level verification certificates for all Subcontractors.  

c) The Contractor only employs qualified sub-contractors and suppliers as specified in section 4.2.1.

9.2.2 Limitations on subcontracting

a) The Contractor does not sub-contract more that 25% of the contract value to another enterprise that does not have equal or higher B-BBEE status level, unless the intended sub-contractor is an Exempted Micro Enterprise   that has the capability and ability to execute the sub-contract. 

b) In relation to a designated sector, the Contractor will not be allowed to sub-contract in such a manner that the local production and content of the overall value is reduced below the stipulated minimum threshold (Percentage of the specific contract).

c) The Contractor does not subcontracting with his subsidiary companies as this may be interpreted as subcontracting with himself and / or using their subsidiaries for fronting. Where the Contractor subcontracts with a subsidiary this must be declared in tender documents.

9.2.3 Attendance on subcontractors

The sub-contractor attends all meetings which the Contractor attends and all meetings as required by the Employer
9.3 Plant and Materials
9.3.1 Quality

Quality control and guarantees
The Employer reserves the right to perform quality audits at any time during the execution of the service. The Contractor conforms to the Quality Management requirements as stipulated in “QM 58 Supplier Contract Quality Requirements Specification”. Within four weeks of date of Letter of Acceptance, the Contractor submits a fully detailed Contract Quality Plan (CQP) for acceptance by the Employer; the Contractor is required to monitor the quality of his Service. With the CQP the Supplier also submit a quality control plan (checklist) of quality control inspection points and update it regularly. The Contractor is responsible for defining the level of QA/QC or inspection to be imposed on his sub-contractors and suppliers of material.  

This level should be based on criticality of equipment and be submitted to the Employer for concurrence. The Contractor submits a schedule of orders to be placed and this is updated regularly.

Documents submitted for review and acceptance by the Employer after contract award and prior to the commencement of work are referred to in QM58.
9.3.2 Plant & Materials provided “free issue” by the Employer
All Plant and Materials are to be provided by the Contractor.
9.3.3 Contractor’s procurement of Plant and Materials

The Contractor provides suitable storage at site to store parts and equipment during the installation process. The store needs to be water tight and the parts and equipment should be sealed to prevent moisture and dust. In general the warrantee is one year after commissioning of the unit.

9.3.4 Spares and consumables
The Contractor supplies the Employer with a detailed complete list of all spares required in order to maintain the Plant as specified in section 3.8.2.1. 

10 Tests and inspections before delivery
The Project Manager’s representative and the Contractor will perform inspections on the workmanship and installations at the contract work at regular intervals determined by Eskom’s Project Manager. The Contractor at his owns expense will rectify any defect or poor workmanship. The upgraded DHP’s systems must be operated for 12 months in order to determine any defects. The Contractor is to repair any defects during the defect correction period. 

If the above-mentioned repairs and refurbishment work and luffing cylinders failed, the work will be re-done by the Contractor at his/her own expense to the satisfaction of Eskom’s Project Manager.  Welding qualifications 

The 10% magnetic particle inspection and tests are for the Contractor’s account and must be according to BS/EN/ISO 15614 part 1. The Contractor has to use Eskom approved inspection authorities to qualify the welding procedure and welder qualifications. The Contractor also has to use Eskom approved welding testing firms for welding testing. 

These activities are for the Contractor’s responsibility and account. All tests shall be performed in the presences of the Project Manager or his authorized representative. The QCP must be approved by the welding administrator before welding work commences.
11 Marking Plant and Materials outside the Working Areas

In addition to the information required when shipping (detailed in shipping procedure developed by the Contractor) the Plant and Material, the Contractor marks all Plant and Material with the following information while outside the working areas and ensures that the information is accurate and clear/readable;

· Project Manager name

· Contract name

· Contract number

· AKZ code and description

· Plant and Material description if AKZ number is not applicable
12 Contractor’s Equipment (including temporary works)
The Contractor is to lift/lower all materials; tools and other equipment to the stacker/spreader super structure level from the ground, in a safe manner to the satisfaction of Eskom. 

The Contractor must supply Eskom a certificate that his rigger is qualified to perform such tasks. All the slings, chains and hoisting equipment ratings must be marked and Eskom will inspect it before arriving on site.

The Contractor supplies all Equipment that he requires to provide the works.
13 Construction
13.1 Temporary works, Site services & construction constraints

13.1.1 Employer’s Site entry and security control, permits, and Site regulations
The Contractor will be responsible for compliance by his personnel, suppliers and sub – Contractors, with all Eskom security regulations where they are applicable to the site of works and the access thereto.
13.1.2 People restrictions on Site; hours of work, conduct and records
No restrictions on the use of the labour, providing that the works to be carried out can be performed satisfactory within the times available. The Contractor has to make use of day light as far as possible and has to provide shelter over the works if it rains. 
13.1.3 Health and safety facilities on Site 
· The Contractor must appoint a competent person as a safety officer who will be responsible for assuring that all safety regulations are adhered to at all times. 

· The safety officer is responsible for ensuring that regular safety meetings are held on site. 

· All safety requirements applicable as per Tutuka contractor’s safety manual are obtainable from the project manager. 

· The Contractor must attend a safety induction course at the medical centre before working on the plant. 

· The Employer retains the right to dismiss the Contractor when breaking any statutory requirements.

· The Contractor must transport all his/her personal in busses with safety belts and may not transport any persons behind LDV’s.

· The Contractor must compile a safety file and it must be approved by Eskom’s safety officer before he/she may attend the safety induction.  

13.1.4 Equipment provided by the Employer
	Potable water is available on the site.

	Toilets are available on the power station.

	Medical assistance during normal working hours.  

	Scaffolding 

	Gearbox oil

	220 V power supply


13.1.5 Facilities provided by the Contractor
Storage accommodation

The Contractor shall at his own cost, provide and maintain adequate and suitable storage accommodation for the proper housing and storage of all perishable or corrodible materials and fittings on site to be approved by Eskom before any deliveries are made to site. 

Eskom shall have free access at all times to the storage sheds. The Contractor has to accommodate his workers at his own expense for the duration of this contract. 

Temporary offices

The Contractor shall provide temporary office accommodation on the site for his/her own use and for the use of his/her agent and foreman in charge, in a position suitable for the proper execution of the work to the satisfaction of Eskom. The Contractor can apply for a telephone via Eskom, but it is for the contractor’s account. The Contractor can use his/her cellular phone, but he may not use it in the control room, plc room and switchgear room. 

Please note that a medical aid kit must also be in the office including a fire extinguisher. Two fire extinguishers must be on the plant and one in the temporary office. These fire extinguishers must be supplied with test certificates.
13.1.6 Control of noise, dust, water and waste 

In case of portable or movable items or plant, the sound pressure level, measured in the free plane over a reflecting plane, shall not exceed 85db(a) at a distance of 3 meters from the surface of the item, when working at full load.

13.2 Completion, testing, commissioning and correction of Defects
13.2.1 Materials facilities and samples for tests and inspections 
· The Contractor has to supply all the necessary materials, bolts, nuts, washers and taper washers.  All the bolts and nuts must be galvanized.
· All steel work need to be Galvanized with a total thickness of 300 micrometers. 

· Transport, cranes, mini cranes necessary for the completion of the works is to be provided by the Contractor. 

· The cranes and mini cranes must be in good condition and these cranes must be operated by qualified crane operators.
· The Contractor must have qualified riggers to lift and/or lower all equipment. Scaffolding will be erected by Thermal and Eskom will inspect the scaffolding before usage. 

· The Contractor has to remove all scrapes for his disposal from site. 

· Contractor is to supply all necessary tools, power tools, welding machines, drilling equipment, generators, compressors, jack hammers, concrete mixtures and extensions.

· The Contractor is to supply all the necessary safety equipment. I.e. overalls, safety shoes, hand gloves, hard hats, ear protection, dust musk’s and safety harnesses, this equipment must be in good condition. All new steelworks must be sand blasted and painted according to attached specification. 
· The Contractor has to barricade all the areas at ground level where all lifting would take place with steel barricading. 
· The Contractor must also supply all the sand blasting and painting personal safety equipment.
· The Contractor must also be able to measure the atmospheric moisture to determine if he/she can proceed with the sand blasting and painting.  
· All paint work must be according to MT358 62 S2 402. 
13.2.2 Commissioning
It shall be the responsibility of the Contractor to ensure that competent representatives are available at the site during the functional testing and commissioning of the DHP systems.

· The Contractor is to advice Eskom seven days in advance in writing before commencing of work on site. A detailed construction program is to be provided for Eskom’s approval prior to the commencement of any work on site; the dates given in the program are to be adhered to.

· All pre – manufacturing, components and materials including consumables must be on site before commencing of work. All quality inspections on these pre-manufacturing must be performed, when arrived on site or at contractor’s workshop.

· Quality control plan must be submitted to Eskom for approval before any manufacturing and welding is performed.

· Material certificates, welding procedures and welder qualifications are to be shown to Eskom before any welding is done.

· The Contractor is to lift/lower all materials, tools and other equipment at the DHP in a safe manner to the satisfaction of Eskom.
· All installation work shall be in accordance with the power station modification control and implementation procedure.

· Any equipment or structure damages by neglect or deviation from the design specification during the contract period will be repaired and/or replaced by the Contractor at his/her own expense.

· The Project Leader must review the design before commencement for contractor work and be satisfied that the contractor can do the work to the required standards. The Project Manager can, if not satisfied, stop the work at any time.

· The Contractor is to comply with the safety regulations and procedures lay by Eskom Tutuka power station. These regulations are stipulated in the document “Tutuka power station safety manual for Contractors” this will be available at Contractors’ disposal from the Project Manager.  

· During the site welding, the Contractor is to supply and erect safety screens to prevent spark eye contract by other personal that passes this area and the Contractor must install floor protection to prevent the sparks from falling to the floor level. Please note these screens must be flame proof.    

13.2.3 Training and technology transfer

The Contractor provides training on the works regarding operating, maintenance and engineering aspects. The Contractor provides training material and a separate training course for operating, maintenance and engineering personnel.

Training courses for the Employer’s Engineering, Maintenance and Operating personnel are provided by the Contractor to ensure that the Employer’s personnel are fully conversant in operating, testing, fault finding and maintaining the new systems. The training program is developed by the Contractor and accepted by the Project Manager. The training includes but it not limited to the following:

· The Contractor provides training on the Plant and Materials included as part of the works to the various categories of the Employer’s technical staff.

· All training is at the power station, provided by the Contractor, and customised for Tutuka Power Station and is directly applicable to the actual Plant and Materials supplied for the works. 

· Training is focused on the specific systems’ architecture, configuration, PLC fault finding, layout, Plant and Materials and design that the Contractor provides.

· Training facilities are provided by the Contractor. 

· Training material and tools are not shared by trainees during the training.

· The training facilities provided are:

1. Air-conditioned and suitably sized.

2. Accommodates all trainees comfortably.

3. Includes all engineering tools and workstations.

The training is provided as per the detailed training programme and prospectus accepted by the Project Manager
Classroom and practical hands-on training where required is provided to the Employer’s personnel.

Control and Instrumentation Training Requirements

The PLC/controller system configuration, network configuration and logic functions for the engineering staff that will be involved with the operating and maintaining the works.

The next part of training is for maintenance and engineering personnel to prepare them for commissioning and maintenance of the works. The scope of training, as a minimum, includes O&M Manual, field instrumentation set-up, use of commissioning tools, signal loop drawings for trouble shooting, network configuration and system alarm response procedure. This training is offered before Cold Commissioning begins.

The last part of training is for operating personnel to prepare them for commissioning and monitoring of the plant after takeover. The scope of training, as a minimum, includes PFD’s, O&M manual, process design and operation, the layout and information in the new mimics, the role of the control system in plant control (interlocks), the limitations of the control system in plant control, alarms to be monitored and responded to. This training is provided before Cold Commissioning begins. 

Training Documentation

The Contractor develops all course materials for the training provided. The course material consists of but is not limited to:

· Training Manual.

· Training presentation to be presented during training. 

·  Facilitator Manual.

The Contractor develops the training manuals.

The course material is in English and includes all third party documentation.

Printed and soft copies of training documentation are supplied for each trainee. An additional three (3) hard copy master sets and one (1) soft copy is also supplied.

All training documentation provided by the Contractor is customised for Tutuka Power Station
Training manuals are continuously updated by the Contractor up to Completion for the entire works.

Trainee participants

The total number of participants trained is 132, the categories are as follows:

· Basic and Advanced maintenance
: 26, six sessions required.

· Operator




: 90, 15 sessions required.

· Engineering Training


: 9, 3 sessions required

· Training Facilitators
            
: 7, 3 sessions required

The Employer bears the cost of salaries, accommodation, travelling expenses and other allowances of his personnel during the training, but all other training costs are borne by the Contractor.

The Contractor submits a training plan to the Project Manager for acceptance.

14 List of drawings

14.1 Drawings issued by the Employer
This is the list of drawings issued by the Employer at or before the Contract Date and which apply to this contract.
Table 8: List of applicable Drawings
	Drawing number
	Revision
	Title

	0.61/9318 Sheet 1
	3
	General arrangement and detail of elevator support steel work

	0.61/12064
	1
	Position of elevator supports, guide brackets & cast in plates 

	0.61/8991
	3
	Dust hopper drawing 

	0.61/9320
	0
	Elevator support structure details and guide frames

	0.61/9303
	0
	Hopper conveyors structural supports steel work

	0.61/7781
	0
	General Arrangement of DHP

	0.61/9054
	7
	Concrete details of conveyor support bases

	0.61/9055
	9
	Concrete details of conveyors support bases

	0.61/9304
	0
	Hopper conveyors structural support steel and walkways  

	0.61/9305
	0
	Hopper conveyors structural support steel and walkways   

	0.61/1703
	7
	Units 1-6 LV Electrical Diagram

	0.61/8715 
	2
	Ash bunker roof details

	0.61/9319
	0
	Bucket elevators support structural details

	0.61/9306
	0
	Bucket elevators pit covers structural details

	0.61/7779
	0
	DHP general arrangement

	0.61/7780
	0
	DHP general arrangement

	0.61/7777 Sheet 1
	1
	DHP conveyor civil supports general arrangement

	0.61/7778 Sheet 2
	1
	DHP conveyor civil supports general arrangement

	0.61/7783
	0
	DHP Bucket elevator general arrangement

	0.61/21138
	4
	General arrangement of venting from bunker to precip inlet ducts

	0.61/1119 Sheet 2
	10
	Station cable servitudes

	0.61/1119
	1
	U2 ID fans, cable tunnels & trench layout

	0.61/1119
	0
	U6 ID fans, cable tunnels & trench layout

	0.61/3200
	12
	Standard pipe diagram and C&I diagram symbols

	21.61/54791
	
	Unit 2, West DHP system P & ID

	21.61/54797
	
	Unit 2, East DHP system P & ID

	21.61/54803
	
	Unit 2, Transfer conveyors & bucket elevators P & ID

	21.61/54795
	
	Unit 6, West DHP system P & ID

	21.61/54801
	
	Unit 6, East DHP system P & ID

	21.61/54807
	
	Unit 6, Transfer conveyors & bucket elevators P & ID

	0.61/12073
	3
	Ash bunker Substation 1, Electrical equipment lay out.

	0.61/12074
	2
	Ash bunker Substation 3, Electrical equipment lay out.

	0.61/1704 Sheet 8
	0
	Station MV and LV electrical diagrams 

	21.61/96569
	0
	Bucket elevator chain 152,4 x 82 

	21.61/96570
	0
	Hopper conveyor chain

	21.61/96571
	0
	Transfer conveyor chain

	0.61/01101
	4
	Power Station beacon setting out

	0.61_12063
	0
	Bucket elevator cast in supports at Bunker walls

	0.61_09318
	3
	Bucket elevator head - end & crawl beams steel work.

	0.61_12064
	0
	Bucket elevator support quide brackets

	0.61_08991
	3
	DHP Hopper drg

	0.61 – 7779
	0
	DHP boiler 1 G. A. plan

	0.61 – 7780
	0
	DHP boiler G A plan drg

	0.61_09054
	0
	DHP ground floor supports for conv

	0.61_09055
	9
	DHP ground floor conveyor support bases

	21.61/96012
	0
	Dust Handling Plant Keyplan Boiler


15 SPECIFICATIONS

Table 9: Specifications

The Contractor applies the latest versions of the following codes and standards unless a particular version is specified below.  
	Standard Number
	Revision
	Title

	240-57859210
	1
	Alarm system performance of digital control systems for fossil plant standard

	240-56355535
	1
	Process calibration equipment standard

	240-56355728
	1
	Human Machine Interface Design requirements standard

	240-56355754
	1
	Field instrument installation standard

	240-56355815
	1
	Field instrument installation standard: Junction boxes and cable termination

	240-56355843
	1
	Pressure measurement systems installation standard

	SSZ 45-17
	2
	Medupi Power Station Corrosion Protection Specification

	240-61227631
	1
	Piping and Instrumentation Diagram Standard

	240-86973501
	1
	Engineering Drawing Standard - Common Requirements

	240-53113685
	2
	Design Review Procedure

	240-53114026
	2
	Project Engineering Change Management Procedure

	240-66920003
	1
	Documentation Management Review and Handover Procedure

	32-6
	1
	Eskom Document and Record Management Procedure

	240-49230111
	1
	Hazzard and Operability Analysis Guideline

	240-49230100
	1
	Safety Engineering Analysis Guideline

	240-56176852 
	1
	Essential Power Supplies for Power Stations Standard

	240-56227443 
	1
	Requirements for Control and Power Cables for Power Stations Standard

	240-56227516 
	1
	LV Switchgear and Control Gear Assemblies and Associated Equipment for Voltage up to and Including 1000V AC and 1500V Standard

	240-56356396 
	1
	Earthing and Lightning Protection Standard

	240-57617975 
	1
	Procurement of Power Station Low Voltage Motors Specification

	240-53114248
	2
	Thyristor and Switch Mode Chargers, AC/DC to DC/AC Converters and Inverter/Uninterruptible Power Supplies Standard

	240-56360086
	1
	Stationary Vented Nickel Cadmium Batteries Standard

	240-56247004
	1
	Thermal Insulation Standard

	240-56246601
	2
	Qualification, Certification and Accreditation Requirements for Personnel and Entities Performing Welding Related Work on Eskom Plant Standard

	240-72273656
	1
	Power Generation Asset Criticality Classification Standard

	240-56241933
	2
	Control of Welding during Construction, Repairs and Maintenance Activities Standard 

	240-56241639
	2
	Construction and Repair Welding of Primary Air, Induced and Forced Draught Fans Standard

	240-56355225
	2
	Welding of High Pressure Temperature Tube and Pipework Standard

	240-77196678
	1
	Heat Treatment of Welded Components Standard

	240-62937990
	
	Tutuka AKZ Plant Labelling Guideline

	240-56355466
	1
	Alarm Management System Guideline

	SANS 121
	
	Hot dip galvanized coatings on fabricated iron and steel articles - Specifications and test methods

	SANS 62-1
	
	Steel pipes Part 1: Pipes suitable for threading and of nominal size not exceeding 150 mm

	SANS 719
	
	Electric welded low carbon steel pipes for aqueous fluids (large bore)

	SANS 1123
	
	Pipe Flanges

	SANS 1200 D
	
	Standardized specification for civil engineering construction Section D: Earthworks

	SANS 1186
	
	Symbolic safety signs

	SANS 60034-30
	
	Rotating electrical machines Part 30: Efficiency classes of single-speed, three-phase, cage-induction motors (IE-code)

	SANS 10142-1
	
	The wiring of premises Part 1: Low-voltage installations

	SANS 10140
	
	Identification colour markings

	SANS 1091
	
	National Colour Standard

	Occupational Health and safety
	
	Act (Act No. 85 of 1994) as amended

	National Health
	
	Act, 2004 (Act No. 61 of 2003)

	VGB R171, 
	Edition 2
	Guideline for the Supply of Technical Documentation for Fossil-Fired and Regenerative Power Stations

	VGB R170 B(0-6)e
	
	Design standards for instrumentation and control equipment.



	VGB R170 C
	
	Function related documentation of power plant instrumentation and control in line with operating requirements

	ISO 10007
	
	Guideline for Configuration Management

	ISO 9001
	
	Quality Management System – Requirements 

	ISO 5167 
	
	Measurement of fluid flow by means of pressure differential devices inserted in circular cross-section conduits running full

	CIBSE Commissioning Codes C
	
	Automatic Controls

	AWS D1.1
	
	Structural welding code – steel 

	SANS 1921-3
	
	Construction and management requirements for works contracts, Part 3: Structural steelwork

	SANS 10162:-2005
	
	Structural Steel Design

	SANS 50025-2
	
	Hot rolled products of structural steels – Part 2- Technical delivery conditions for non-alloy structural steels

	SANS 1700 SET
	
	Fasteners

	SANS 10162
	
	The structural use of steel

	SANS 2001-CS1
	
	Construction works Part CS1 : Structural steelwork

	BS EN 10210-2
	
	Hot Finished Structural Hollow Sections of Non-Alloy and Fine Grain Structural Steels

	SANS 10160-1
	
	Basis of structural design

	SANS 10160-2
	
	Self-weight and imposed loads

	SANS 10160-3
	
	Wind actions

	SANS 10160-5
	
	Basis for geotechnical design and actions

	SANS 10160-6
	
	Actions induced by cranes and machinery

	SANS 10160-8
	
	Actions during execution

	SANS 10161
	
	The design of foundations for buildings

	Eurocode 3, EN 1993-6(2007
	
	Design of steel structures, crane supporting structures

	SANS 10100-1
	
	The structural use of concrete Part 1: Design

	240-61379718 
	2
	Control & Instrumentation Instrument Schedule

	240-61379755 
	2
	Control & Instrumentation Drive & Actuator Schedule Template

	240-72350241 
	
	Panel Interface List

	240-56176097
	
	Electrical Cable Schedule Template

	240-77302094
	
	Electrical Termination Schedule Template

	240-56356465
	
	Electrical LV List of Switchboards Template

	240-77301384
	
	Electrical LV Load Schedule Template


C3.2
Contractor’s Works Information

Not Applicable for this Contract
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