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1 Description of the works
1.1 Executive overview 
Put yourself in the position of the Contractor’s senior management who need a high level overview of what is involved – the scope of work - so that they can decide when tendering whether they have the resources and capability to undertake the work.  Include a description of the different services and disciplines of work involved within the works and the location where most of the work will be carried out
1.2 Employer’s objectives and purpose of the works
Provide an outline of the Employer’s business case for the delivered project / contract.  Describe the purpose of the works in such a manner that a legal test of ‘fitness for purpose’ can be applied in the event of any dispute about overall performance of the works.
The objective of this project is to satisfy the following requirements, as a minimum:

a) The newly introduced system shall yield improved plant performance, availability and reliability by ensuring suitable control, protection, interlocking and monitoring of the emergency diesel generator plant
b) To resolve the existing issues of obsolescence & limited spares availability

c) To upgrade the control system to latest codes & standards

d) The system shall be easily maintainable by making use of a modular design

e) To maintain and improve the current operating, alarm and control philosophy for the plant/unit after upgrade
f) To occupy the existing footprint as per room layout in Appendix A.

g) Extend the life expectancy of the respective plant

h) Ensure that the equipment is of a high-quality standard

i) Ensure selection technology options are in line with best industry practise and as per latest standards

1.3 Interpretation and terminology
If required include here definitions additional to those used in the conditions of contract which are required only for the purpose of making the Works Information easier to draft and read.  Also list abbreviations used and provide a full interpretation of each one, for example:
The following abbreviations are used in this Works Information:

	Abbreviation
	Meaning given to the abbreviation

	AFC
	Approved for construction

	OBL
	Outside battery limits


2 Management and start up.

2.1 Management meetings

The conditions of contract (e.g. Clause 16.2) require and other sections of the Works Information (e.g. safety risk management) may require (mandate) that a meeting shall be held.  However the intention of all NEC contracts is that the Parties and their agents use the techniques of partnering to manage the contract by holding meetings designed to pro actively and jointly manage the administration of the contract with the objective of minimising the adverse effects of risks and surprises for both Parties.
Depending on the size and complexity of the works, it is probably beneficial for the Project Manager to hold a weekly risk register meeting (Clause 16.2).  This could be used to discuss safety, compensation events, subcontracting, overall co-ordination and other matters of a general nature.  Separate meetings for specialist activities such as programming, engineering and design management, may also be warranted.

Describe here the general meetings and their purpose. Provide particulars of approximate times, days, location, and attendance requirements, stipulating that attendees shall have the necessary delegated authority to make decisions in respect of matters raised at such meetings.
The right to hold specialist meetings should be stated generically and in such a way that ambiguity with other parts of the Works Information is avoided. 
The following text could be used as a model for this section:
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:

	Risk register and compensation events
	Weekly on ________ at ___
	
	

	Overall contract progress and feedback
	Monthly on _____ at ___
	
	Employer, Contractor, Supervisor, and ___

	
	
	
	

	
	
	
	


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

Specify how documentation will be identified with an alpha numeric which indicates source, recipient, communication number etc.  Provide details of any particular format or other constraints; for example that all contractual communications will be in the form of properly compiled letters or forms attached to e mails and not as a message in the e mail itself.  State any particular routing requirements but note from ECC who issues what to whom.
2.3 Health and safety risk management
In addition to the requirements of the laws governing health and safety, Eskom may have some additional requirements particular to the works and the Working Areas for this contract.  The text below provides for these being attached as an Annexure to this Works Information. PLEASE ALSO READ CORE CLAUSE 27.4 TOGETHER WITH Z7 IN THE ADDITIONAL CONDITIONS OF CONTRACT TO MAKE SURE THAT WHATHEVER IS INCLUDED IN THE ANNEXURE FOLLOWS ON FROM THOSE CLAUSES.
The Divisional/Regional Safety Risk Manager or his representative having jurisdiction over the works must provide the relevant safety, health and environmental (SHE) criteria for incorporation into this Works Information. The SHE specification / scope must be signed off by the Divisional/Regional Safety Risk Manager or his representative confirming that the applicable safety criteria have been taken into account.

The Commodity Manager / Buyer must refer the tender to the Divisional/Regional Safety Risk Manager or his representative in order to evaluate against enquiry-specific safety criteria.

The Divisional Safety Risk Managers who will be responsible for the allocation of resources to assist P&SCM with the above processes are as follows:

·         Generation: Roley McIntyre

·         Transmission: Tony Patterson

·         Distribution: Alex Stramrood

·         Enterprises: Jace Naidoo

·         Corporate: Kerseri Pather
The Contractor shall comply with the health and safety requirements contained in Annexure ___________ to this Works Information.
2.4 Environmental constraints and management
Describe or cross refer to environmental constraints applicable to the Contractor’s design and his activities on Site and how they should be managed.  Include here or cross refer to an Annexure to the Works Information.  

The Contractor shall comply with the environmental criteria and constraints stated in Annexure ________ 
2.5 Quality assurance requirements

Specify minimum requirements for the Contractor’s Quality Plan and Work Procedures or provide the Employer’s Quality Plan if that is to be used.  Make sure witness and hold points are identified generally and describe any particular requirements for QA outside the working areas.  Indicate how the Contractor’s QA documentation is to be submitted for acceptance and any conditions that need to be imposed relating to acceptance.  State whether ISO compliance is a condition and if so which ISO standard shall apply. 
2.6 Programming constraints 

Describe the programming system (application) to be used if it is necessary to dictate this for project coordination purposes.  Read clause 31.2 first then state the work of the Employer and Others to be shown on the programme per 4th bullet of clause 31.2 and what additional information (if any) is to go in the programme per the last bullet of clause 31.2.  Describe any particular constraints on the order and timing of the work which the Contractor must take into account in his programme.

2.7 Contractor’s management, supervision and key people

State any additional constraining requirements on Contractor’s supervision and key people that are not already stated in other sections such as for Health and Safety.  This section could be used to solicit an organogramme from the Contractor showing his people and their lines of authority / communication.  This would be essential if the Contractor is a Joint Venture. 
2.8 Invoicing and payment
The Z clauses make reference to invoicing procedures stated here in this Service Information. Also include a list of information which is to be shown on an invoice. 

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;

· (add other as required)

Add procedures for invoice submission and payment (e. g. electronic payment instructions)

2.9 Insurance provided by the Employer
First read ECC3 Core Clause 87.1 and then add anything necessary for the management of insurance related issues such as a cross reference to where procedures for making claims can be found.  Also provide contact details for persons capable of being able to answer any insurance related queries the Contractor may have, as well as to whom the information required by Marine Insurance may be addressed.  
2.10 Contract change management 
This section is intended to deal with any additional requirements to the compensation event clauses in section 6 of the core clauses; such as the use of standard forms.  Not the same thing as documentation control.
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
If Option C, D, E or F applies first read clause 52.2 and then state whether the Contractor is required to keep any other records.  Include any other constraint which may be required in regard to format and filing of the records, and whether access for the Project Manager shall be provided in hard copy or electronically. 

Could delete if Options A & B apply unless the Employer requires some form of control over the Contractor’s record keeping.
2.13 Training workshops and technology transfer

Describe type and frequency of on job training workshops, as well as any obligation for technology transfer being included as part of the contract on Completion of the works.

3 Engineering and the Contractor’s design
The content of this section will depend on whether the contract is for construction only with most of the design done by (or for) the Employer or whether it is a ‘design and construct’ contract.  ECC provides for design by either Party in any proportion, which proportion done by the Contractor must be stated in this part of the Works Information.
The Scope of Works includes the provision for the design, procurement, fabrication, manufacture, factory testing, delivery to Kendal Power Station site, off-loading, storage and preservation, installation, site testing, cold and hot commissioning, project management, quality control, training, document configuration and handover of the new diesel generator control systems for Kendal Units 1-6 diesel generator sets, and the station diesel generator set (i.e. a total of seven (7) new DG control panels).
3.1 Employer’s design
Either 

Describe what the Employer has designed for the works when the Contractor is mainly doing construction only.  Could even state who has done or is doing the design for the Employer as this will give the Contractor an idea of the standard he may expect.
Or 

Provide the Employer’s operating philosophy / user requirement specification (URS) / performance specification to which the Contractor is to comply when he is required to design the works.

3.2 System Description

3.2.1 System Identification
The system covered by the Works is the DG control system which is broken down as follows with the relevant KKS numbers:

a) Diesel generator control panel (*0BMY):

· Diesel Generator Relay Panel (*0BMY01): 

· Diesel Generator Synchronising Panel (*0BMY02):
b) Cabling & wiring
The scope should be read in conjunction with the existing plant data supplied in Appendix A.
Where additional information is required, the Contractor collects all data for the design, to enable the completion of the Works. 

All drawings from the Employer’s for the Works are provided as input for the Contractor to validate and update the designs for detail design purposes. 
3.2.2 Diesel Generator System Description

A network of essential boards (3.3kV and 380V) is used to ensure that the supply to essential equipment is available during normal and emergency conditions. The diesel generators (DG) are used as the last resort to restore power to the essential boards during total loss of supply. The control system establishes the loss of supply, ensure that the diesel generator is started and perform the switching sequence of the breakers to provide a supply to the essential board. It also closes the correct feeder circuit breakers to provide a supply to the boards that are supplied from the essential board.
The purpose of the essential boards is to:

· Provide power to auxiliaries which need to prevent a unit trip when the main power supplies fail

· Provide power to UPS’s and battery chargers

· Ensure the main turbine and generator is in a state of readiness to restart, by providing power to auxiliary systems during total power failure

Kendal Power Station consists of six unitised 3.3kV diesel generators, and one 3.3kV station diesel generator, all rated 1250kVA, 1500rpm, 218.7A each. The DG supplies the 380V diesel generator board via a transformer, which reduce the voltage from 3,3kV to 380V.  Each DG set is supplied with an independent control system consisting of a DG control panel, which includes a relay panel and a synchronising and mimic panel. This DG Control Panel is equipped with Programmable Logic Controller (PLC) that supervises and controls engine functions and alarms. The DG control panel also includes various controls, protection relays, meters, an alarm annunciator, synchroscope and synchronising check relays, and live mimic panel which show the statuses of the various incoming circuit breakers of the 380V Diesel Generator Board. 

The Siemens S5’s was installed in the early 90’s and has been in operation ever since. On the station side, the Lectron III controller has been in operation since the station was built in the 80’s. This has resulted in the unavailability of spares and technology support by the relevant OEMs. Power plant operations have been left at risk due to the increasing amount of obsolete equipment failures.

The DG control system interfaces to the following sub-systems:

· Diesel Generator Engine 

· Alternator
· Lubricating system,

· Exhaust system
· Fuel Tank

· Heaters

· Air, Oil & Fuel Filters

· Exciter
· Power, Control and Signal cabling 

· Diesel Generator and rotor protection equipment (including CT’s)

· Engine Protection Equipment. 

· Switchgear
3.2.3 Diesel Generator Control System Description
3.2.3.1 DG Control Panel Overview

The existing control system consists of a Diesel Generator Control Panel (*0BMY), which includes a Relay Panel and a Synchronising and Mimic Panel. 

The Diesel Generator Control Panel is equipped with Programmable Logic Controller (PLC) that supervises and controls engine functions and alarms. This panel also includes various controls, indications, measurement and an alarm annunciator. 

The PLC controls the start-up, speed set point, shutdown and automatic rundown of the Diesel Generating set. This control  system also controls  the  excitation  set point  of the  diesel generator  under  load  conditions,  so as to limit voltage  fluctuations.   
The Diesel Generator Synchronising and Mimic Panel consist of a synchro-scope and synchronising check relays, and live mimic panel which shows the statuses of the various circuit breakers. The bus-bars, incoming voltages and frequencies are indicated on this panel. 

A summary of the control and operating philosophy is discussed in Section 3.4.3.2 below.

3.2.3.2 Control & Operating Philosophy

3.2.3.2.1 Unit

The configuration of the 380V unit diesel generator system is shown diagrammatically below:
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Figure 1 380V Unit Diesel Generator Board 3 (0.64/12388 Sheet 2)

The 380V diesel generator board (*0BMA) has been designed to enable an automatic changeover to be initialised between any one of the following sources of supply when the busbar voltage is lost:

1. 380V Unit Board *A 

2. 380V Unit Standby Board * 

3. 380V Unit Board *B 

4. The 3.3kV unit diesel generator 

5. The transfer from the station diesel generator to supply a unit (not available / no loop cable connected)

(* = unit number)

The voltage of the incomers to the 380V unit diesel generator board is monitored by the PLC. When an undervoltage condition exists on the busbars, the relevant breaker feeding the 380V unit diesel generator board (*0BMA) will trip. To re-energise the 380V unit diesel generator board, one of the breakers *0BMA13, *0BMA14, or *0BMA12 would be pulsed to close, provided supply is “healthy”. The breaker which will be pulsed is determined by the availability of the supply, as well as the priority of the supply. If the 380V unit diesel generator board cannot be energised from one of the above-mentioned supplies (i.e. normal supplies), a pulse to start the unit diesel generator will be issued. While the unit diesel generator is starting and running up to speed, the control system will continuously monitor all the possible supplies and send a close pulse to the first healthy supply.

Once the unit diesel generator is up to speed and has reached the rated voltage and frequency, the supply will be considered healthy, after which breaker *0BMA15 would be enabled for closing.  If any of the alternative supplies become healthy before breaker *0BMA15 is closed, the 380V unit diesel generator board will be energised by the control system closing the respective breaker, and an automatic rundown of the unit diesel generator will take place after a period of 10 minutes.
Upon the return of an alternative supply, while the Unit Diesel Generator is feeding the 380V unit diesel generator board, the respective breaker needs to be synchronised onto the 380V unit diesel generator board, after which the unit diesel generator will be de-loaded, breaker *0BMA15 opened, and an automatic rundown of the diesel machine will be carried out after 10 minutes. The diesel generator supply will need to synchronize to a healthy supply available before the breaker of that supply is closed. This is a requirement for the controller to be able to synchronize with the main busbar as well as other alternative supply inputs. 

Electrical interlocking is to prevent paralleling any of the 380V incoming circuit breakers onto the   380V unit diesel generator board (*0BMA), other than the synchronised supply. The closing of any one 380V incoming circuit breaker onto the 380V unit diesel generator board busbars will automatically block a closing signal to all the other 380V incoming circuit breakers.
3.2.3.2.2 Station

The configuration of the 380V station diesel generator system is shown diagrammatically below:
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Figure 2 Station Diesel Generator Reticulation (0.64/12388 Sheet 2)

The 3.3kV Station DG Board has 2 incoming supplies:

1. 11kV Station Board 1

2. 3.3kV Diesel Generator

The 380V Station Distribution Essential Board receives supplies as follows:

1. 3.3kV Station DG Board

2. 380V Station Dist. Board 1A via. 11kV Station Board 1

3. 380V Station Dist. Board 1B via. 11kV Station Board 2

3.2.3.3 Control System Interfaces

The following sections identifies all existing interfaces to the unit and station diesel generator control systems. As far as practically possible, the new controllers will be implemented with the existing interfaces being retained. Depending on the type of controller procured, the OEM/supplier will assess these interfaces and propose any further modifications required to ensure compatibility.
3.2.3.3.1 Controller Inputs & Outputs (I/O’s)

Refer to Appendix A: Drawings & Supporting Documentation: 

· 19.64/33129 Sheet 5 - Unit diesel generator PLC indication / interface diagram

· 0.64/19718 Sheet 6 – Station diesel generator Lectron III control panel interface diagram

All the I/O’s in abovementioned “as-built” drawings, will be retained as far as possible.

All control and test functionality, viewing of measurement parameters & alarms are only possible locally at the DG control panel.

Only the following outputs from the controller are linked to the Unit Control Room and EOD:
· Fuel Alarm

· Diesel Generator System Unhealthy Alarm

· 380V Chop-over System Unhealthy Alarm

· Alarm panel active

· 380V Board Under voltage Alarm

3.2.3.3.2 Mimic Panel

The live mimic panel shows the statuses of the various circuit breakers. A mimic is still required as part of the replacement and will be in the form of an LCD/LED display.

Refer to Appendix A: 

· 19.64/33129 Sheet 26 - Unit diesel generator mimic layout

· 0.64/19718 Sheet 0 (Cover Sheet) – Station diesel generator mimic layout

3.2.3.3.3 DG Protection Schemes

The different protection schemes used for the diesel generators provide protection against electrical damage, and are as follows:
· Switch-onto-standstill

· Reverse power protection  

· Undervoltage 
· Overvoltage
· Underfrequency 

· Overcurrent and earth fault
· DC fail 

· Winding temperature 
· Differential Protection

· Negative Phase Sequence
The operation of any of the abovementioned protection will disconnect the diesel generator from the system.

Refer to Appendix A for more details on the existing ASEA protection schemes:

· 19.64/33129 Sheet 2 - Unit diesel generator trip & protection circuit and the interface to the DG control panel

· 0.64/19718 Sheet 2 – Station diesel generator protection & metering schematic diagram

· 0.64/19362 Sheet 1 - The existing diesel generator protection panel arrangement and material/device types

· 0.64/19362 Sheets 2 – 12 - The Asea diesel generator protection schematics. These obsolete protection devices will be replaced with new technology devices as per 240-56227589 “List of Approved Electronic Devices to be used in Eskom’’.

3.2.3.3.4 Alarm Screen

The existing unit diesel generator alarm screen layout is provided in Appendix A (19.64/33129 Sheet 13). These alarm, critical condition & functional indication outputs will be retained and be part of the new control panel. 
The following alarms are annunciated on the unit control panel:
· *0BMA 12/13/14/15 switchgear discrepancy 

· *0BMA 12/13/14/15 fails to close 

· 380V DG BRD switchgear unhealthy 

· 380V DG BRD 220V DC fail 

· 380V DG BRD control lock-out 

· 380V DG BRD cable volts unhealthy  

· The incoming cable from the 380V Unit board A (*0BMA13)

· The incoming cable from the 380V Unit board B (*0BMA12)

· The incoming cable from the 380V Standby board (*0BMA14)

· 3.3kV switchgear unhealthy 

· 3.3kV breaker unhealthy 
· 3.3kV voltage unhealthy

· Fuel filling pump CB off (Unit 1 & the Station Diesel Generator only)

· Oil priming pump CB off
· Control panel DC fail

· Fuel level< 50%
· Oil pressure low - stage 1

· Engine temperature high - stage 1

· Emergency stop pushbutton activated

· Emergency start activated

· 24V battery charger fails
· Transformer winding temperature high
· DG fails to start
The following critical conditions will initiate an instantaneous trip when the 380V unit diesel generator board is fed from normal supplies, or a time delay will become active before a shutdown will be initiated if the unit diesel generator is feeding the 380V unit diesel generator board:  

· Radiator low water level
· Oil pressure low stage 2 
· Engine temperature high stage 2 

· Fuel level < 10% 
The following functional indications inform the operating personnel of the actions which are taken by the control system at a specific moment:
· Fuel solenoid activated
· Diesel Generator start
· Oil priming pump running
· Fuel filling pump running (Unit 1 and the Station Diesel Generator only)
· Fuel level > 95% 

· Lower speed
· Raise speed

· Lower excitation
· Raise excitation 
· PLC healthy 

3.2.3.3.5 Cables and Terminations
All existing control cables will be tested and re-used as far as practically possible. Any defective control cables will be replaced with new. 

Refer to Appendix A for existing termination schedules:

· 19.64/33129 Sheet 14-24 - Unit diesel generator control panel cable and termination schedule 

· 0.64/19718 Sheet 7 – Station diesel generator control panel terminal strip

3.2.3.3.6 Diesel Generator Auxiliaries
The new control system will be capable of communicating with the existing instrumentation and field devices as far as practically possible. Where incompatibility issues exist between the new control system and existing field devices, the supplier will propose the relevant modifications required.

There are difficulties to obtain diesel generator auxiliaries equivalent spares on the market. The specification for existing diesel generator auxiliaries and field devices are as follows:

· 380V, 0.74kW Oil Priming Pump Motor

· 380V, 0.74kW Cooling Water Circulation Pump Motor

· 380V, fuel pump motor

· 220V Air Cooler solenoid valve

· 230V, 4kW engine heater element x 2

· 230V, 500W, 1.5A alternator heater element  

· 24V starter motors x 2

· 24V alternator x 1
· 24V electrical Governor 
· 24V solenoid
· Oil pressure sensor/switch
· Temperature sensor/switch
· Water temperature sensor/switch,
· Radiator water level sensor/switch  
· Oil filters,
· Fuel filters, 
· Air filters, 
· Alternating Voltage Regulator (AVR), 
· Electrical and mechanical speed devices,
· Speed detection sensors/switches,
· Fan belt, 
· Solenoids

· Relays

· Local indicators, etc

It is recommended that a separate project is registered to issue RFQ (Request for Quotation) on the market to evaluate availability of spares and obtain quotation for supply of auxiliary spares. The RFQ feedback shall determine if it’s feasible to reinstate the auxiliaries to original design base or recommend a complete replacement of the diesel generators.

Refer to Appendix A for details on the DG auxiliaries’ schematic diagrams:

· 19.64/33129 Sheet 1 - Unit diesel generator auxiliaries schematic

· 0.64/19718 Sheet 4 - Station diesel generator auxiliaries schematic
3.2.3.3.7 Circuit Breakers

The 380V incoming circuit breakers *0BMA12 to *0BMA15 are Siemens circuit breakers namely 3WNI.6 Size II.
The existing unit diesel generator circuit breaker/board schematics is provided in Appendix A (19.64/33129 Sheets 7-10).

The contractor will be tasked to perform a retrofit on the LV breakers and install new MV breakers associated with the chop-over system on all units. The contractor will propose a detailed design for review and approval before implementation.
3.2.3.3.8 Diesel Generator Rooms

The existing station diesel control panel in the station diesel generator room shall be replaced with new control panel which has built-in synchronisation functionality and it shall be positioned in the same position where the existing control panel is positioned. 

Similarly, the existing units control panels in the unit diesel generator rooms shall be replaced with new control panel which has built-in synchronisation functionality and it shall be position in the same place where the existing control panel is positioned.

Refer to unit diesel generator room layout (0.64/20763) and station diesel generator room layout (0.64/17040) in Appendix A.

There is an issue of ash/dust ingress in the unit DG rooms, however, new control panels to be appropriately rated for the harsh environment (i.e. dust and ash) as specified in Technical Schedule A&B in Appendix D.
3.2.3.3.9 Diesel Generator Data

The DG’s are manufactured by Hawker Siddeley (Pty) Ltd. The ratings of the generator are as follows:

Table 1 Kendal Diesel Generator Data

	Description
	Rating

	Engine Model Number
	Mitsubishi S16N-PTA

	AC Generator/Alternator Spec
	BS 5000 Part 3

	RPM
	1500

	Voltage (kV)
	3.3

	Current (A)
	218.7

	Phase Connection
	Star

	Rating
	Continuous

	Ambient Temperature (oC)
	40

	Power Factor
	0.8

	Rect. DC kW
	8.33

	Rect. DC Voltage (V)
	92.5

	Rect. DC Current (A)
	90


3.3 Parts of the works which the Contractor is to design

This is a mandatory requirement of core clause 21.1 and must be addressed in detail.  Even when the contract is a traditional ‘construction only’ contract, the Contractor is probably still required to carry out workshop details from overall drawings provided by the Employer and to design temporary works. 
The Contractor shall fulfil the following scope requirements as part of the Works:

a) Engineering and design of a complete control system based on the existing philosophy (Section 3.4.3.2), existing interfaces (Section 3.4.3.3), and 240-62772907 - Specification for stationary diesel generator systems, for Kendal Units 1-6 diesel generator sets, and the station diesel generator set (i.e. a total of seven (7) new DG control panels)
b) Supply approved devices as stipulated in 240-56227589 - List of Approved Electronic Devices to be used in Eskom
c) Perform all activities from system engineering through technical clarification, detailed design, procurement, manufacture, factory testing, delivery, off-loading, storage and preservation, installation, site testing, commissioning, project management, quality control, training, configuration documentation and handover to the Employer
d) Verify and identify all scope requirements for the control system, as part of the Contractor’s engineering and design effort, in order to meet the functional and performance requirements of the Works
e) The Contractor shall also show compliance with the requirements as listed in Technical Schedule A&B in Appendix D. 

f) The technical schedule A&B must be completed and supplied as part of the tender. If there are any deviations, the tenderer to submit a list of deviations for assessment

g) Comply with all other codes & standards listed in Appendix E for the new diesel generator control system & interfacing equipment

h) Test existing control cables and re-use as far as practically possible. Ensure all cables are marked for ease of disconnection and reconnection. Contractor to verify and use cable schedules provided by the Employer.

i) Replace defective control cables with new

j) Provide new control cables where required for interfaces of the diesel generator control system

k) Implement all cable and wiring terminations. 

l) Upgrade protection devices within the local DG control panel with new equivalent & compatible technology devices

m) Monitoring, alarms, indications, and protection functions, as listed in Section 3.4.3.3, and technical schedule A&B, shall be made available on the local DG control panel. Where additional features are required as per [3], the control system must be capable of accommodating these additional requirements as per the standard. This is to “future-proof” the control system for any upcoming upgrades on the generator and auxiliary systems to align with latest standards.
n) The new control system shall be capable of communicating with the existing instrumentation and field devices as far as practically possible. Where incompatibility issues exist between the new control system and existing field devices, the Contractor proposes, for Employer’s approval, the relevant modifications required.
o) Configure the new logics and program the controller

p) Supply all hardware, software, licensing and copyright agreements to enable the operation of the system(s) as specified by the Works
q) All new equipment installed shall be properly bonded to the existing earth mat. Earth continuity test shall be conducted on newly installed equipment for quality controls. 

r) Equip with a new technology control panel that will be capable of interfacing to a SAS network, in compliance with SANS 61850
s) In addition to requirements above, the control system shall have the following features and capabilities, as a minimum:

· Built-in synchronising capabilities, governor control, and AVR control

· Data logging & event logging (access to historical alarms and operational status)

· Trending capability

· All data (events) shall be date and time stamped

· Remote communication (via. RS232, RS485, Ethernet protocols) for incomer breaker statuses, alarms and monitoring. The existing alarms and monitoring interfaces shall be retained as a minimum, to the Electrical Operating Desk (EOD) and respective control system.   

· Configurable via PC

· Be able to perform periodic testing of the DG in test mode as per Employer’s philosophy 
t) The Contractor shall submit all documentation as specified in the VDSS (Appendix B) throughout the life cycle of the project

u) In the event of a conflict between requirements as specified in the Works and the relevant standards, the Employer decides which shall apply. The Contractor clearly states in writing any deviation from these. Absence of such statements is interpreted to mean that the offer is in compliance with these requirements.
v) General safety design and installation requirements are to be as follows:

I. Do not mount electrical equipment on removable walkways or structures.

II. Shroud or shield live parts of electrical equipment mounted in enclosures to prevent unintentional contact by personnel.

III. Lockable enclosures shall have provision for securing by means of padlocks.

IV. Electrical installations shall be such that they are "fail safe" (i.e., the failure of the Plant or any circuit stops the associated equipment in a safe state).
w) Based on the civil & structural loads from the new panels (if greater than the old panel or requires a new footprint within the room), the Contractor determines the live load imposed on the floors and confirms if they will be able to withstand the load or not. The Contractor designs and constructs the necessary strengthening and support system to safely support the loads.
1.1.1 Document Management 

All documents supplied by the Contractor shall be subject to the Employer’s approval. The language of all documentation shall be in English. All documentation shall be controlled and managed in accordance with Document and Records Management Procedure (32-6). 

1.1.2 Document Identification 

The Contractor is required to submit the Vendor Document Submission Schedule (VDSS) as per agreed dates to the delegated Employer Representative. The Employer will pre-allocate document numbers on the VDSS and send back to the Contractor through the delegated Employer Representative. The VDSS is revisable and changes must be discussed and agreed upon by all parties. Changes in the VDSS can be additional documentation to be submitted, changes in submission dates or corrections in documentation descriptions, document numbers etc. The Contractor’s VDSS shall indicate the format of documents to be submitted. 

1.1.3 Document Submission 

All project documents must be submitted to the delegated Employer Representative with transmittal note according to Project / Plant Specific Technical Documents and Records Management Work Instruction (240-76992014). In order to portray a consistent image, it is important that all documents used within the project follow the same standards of layout, style and formatting as described in the Work Instruction. The Contractor is required to submit documents as electronic and hard copies and both copies must be delivered to the Employer Representative with a transmittal note. The process for submission of documents shall be agreed before the design work commences.
In addition, the Contractor shall be provided with the following standards which must be adhered to: 

· Project Plant Specific Technical Documents - Handover Works Instruction 240-124341168  

· Project Documentation Deliverable Requirement Specification 240-65459834 

· Technical Documentation Classification and Designation Standard 240-54179170

· Project/ Plant Specific Technical Documents and Records Management Work Instruction 240-76992014 
1.1.3.1 Electronic Submission (SharePoint Transmittal)

Where applicable and contractually agreed,  e-mail submissions can be used, as well as other submission methods employed in the relevant project e.g. dropbox; google cloud, etc.

1.2 Configuration management Requirements
1.2.1 Plant Coding Allocation

The allocation of functional location (FLOC) codes shall form part of the detail design phase.  Where applicable, the allocation of functional location codes and cable numbers will be allocated on the following drawing types: 

· Plant layout/general arrangement
· Switchgear schedules 

· Switchgear Layout/general arrangement
· Cable block diagrams 

· Network topologies 

· C&I cabinets and module layout 

· Wiring diagrams 

· Logic diagrams 

· etc.  

FLOC’s shall also be carried over and used in manuals, QCP’s, lists and (at a later stage in the project) in certificates, performance tests, etc. FLOC labelling shall be done by the Contractor, where such labelling  will  be  done  strictly  according  to  the  Kendal  Functional  Location  coding  and  labelling standard *1017822. 

1.2.2 Configuration Item (CI) identification 

· Functional Location Code (Supplied by Eskom) 

· Component Description (Supplied by Contractor) 

· Part Number (Supplied by Contractor) 

· Serial Number (Supplied by Contractor) 

· Specification Document (Supplied by Contractor) 
· The procurement specification for each component (Supplied by Contractor)
· The information required on the cataloguing form for items designated for spare holding where applicable (Supplied by Contractor)
1.2.3 Drawing Requirements

a) The Contractor supplies reproducible drawings according to the Vendor Document Submittal Schedule (VDSS) in Appendix B. 
b) All drawings shall be drawn natively in Microstation (version to be confirmed with Employer). 

c) Drawings shall strictly comply with 240-86973501-Eskom Drawing Standard. 

d) All new drawing numbers must be requested from the Eskom drawing office 

e) It is the Contractors responsibility to ensure all drawings are “As Built” before the works is commissioned. 

f) All approved “as-built” drawings shall be handed over before commissioning of the Works 

g) All final drawings shall be handed over as follows and accompanied by an updated master document register: 

· Electronic Microstation natively drawn drawing file
· Signed hard copy, approved by design engineer, accepted by Project/System Engineer and authorised by functional Eskom Line Manager (for new drawings). 

· Scanned electronic file of the signed drawings in pdf format. 

· Electronic files may be supplied on CD or DVD. 

h) Eskom  Kendal  Power  Station  drawing  office  personnel  shall  be  available  to  assist  the Contractor with any drawing related queries. 

i) All drawings shall be submitted to the Kendal drawing office for quality check before hand-over. It is recommended that the Contractor send a sample drawing for each drawing type to the drawing office, to ensure the correct standard is followed before creating all drawings

1.2.4 Manuals

Maintenance Manuals shall include as a minimum 

· Table of Content 

· Overview 

· Proposed maintenance strategy 

· Maintenance procedures 
· Proposed spares holding  

· Illustrated parts catalogue 
Operating Manuals shall include as a minimum: 

· Table of Content

· Overview 

· Operating philosophy 

· Operating procedure (commissioning, stand-by, start-up, running, shut-down, etc.) 

· Standard isolation procedure 

· Alarm response procedure 
Technical Manuals & Records shall include as a minimum: 

· Design data e.g. drawings, layouts, arrangements, lists, schedules, etc.
· Reports e.g. Configuration audit/verification reports, performance reports, progress reports, FAT, SAT, commissioning, etc. 
· Installation instructions with drawings or pictures
· Software codes, logics, etc.
· Certificates e.g. testing
· Signed QCP’s
All above manuals shall be supplied in electronic format as well as 3 hardcopy sets. Software codes to also be supplied on USB.

1.2.5 Transmittal Management  

Transmittal Management for Technical Documentation Work Instruction 240-122887026 shall be adhered to.
1.3 Training
The Contractor is required to provide training to Eskom operating, maintenance and engineering staff. The Contractor supplies all training material. The training shall include both theoretical and practical (on-the-job) training.

The Contractor shall provide multiple sets of training classes to cater for day and night shift workers.
1.4 Test and Commissioning 

Testing and Commissioning of the upgraded diesel generator control system shall be performed to ensure that the system shall meet the functional requirements and performance criteria required for the plant as stipulated in the diesel generator standard [3]. The following functions in addition to the tests stipulated in [3] shall be performed:

1.4.1 Checking the hardware
Each sensor is connected to a specific input and each final control element to an output. During engineering process, addresses and wires must not be mixed up. The sensors and final control element placing should be checked (that they are where they have to be in the automated system)

During checking procedure, the outputs are set in a test mode. The final control elements must then meet the specified requirements (functions). 

If changes are made, then the documentation (allocation list, drawings, etc.) must be updated to respond to “as-built”.

1.4.2 Transferring and testing the software
All available off-line and practical controller program testing tools should be used to find program faults.

The input signal changes are to be simulated to verify how the outputs will react. Some controllers offer simulation inside the controller i.e. the entire program is executed in a controller without the real inputs and outputs being connected. 

The program and system functions are to be tested: manual operation, setting, individual monitoring programs etc. 

The system should be commissioned step-by-step. Important aspects of commissioning and fault detection are the test functions of the programming system, such as the single-step mode or the setting of stop points. The single-step mode is recommended, whereby the program in the controller memory is executed line-by-line or step-by-step. In this way, any program faults which may occur in the program can be immediately located.

1.4.3 Optimisation of the entire system
The programs often require improvement after the first test run. It is recommended that any corrections or modifications are made not just in the controller user program, but are also taken into account in the documentation.

1.4.4 Commissioning of the entire system
Once the final status of the controller user program and the documentation is established, all the controller functions need to be executed step-by-step again.

If no faults are detected in the entire system commissioning, then the system is ready to be handed over to the client.

3.4 Procedure for submission and acceptance of Contractor’s design

This is a mandatory requirement of core clause 21.2 and must be addressed. Identify the extent of detail (the particulars) of the Contractor’s design which is to be submitted to the Project Manager for his acceptance.  This procedure may also include a design stage activity matrix or requirements for co-operation with Others on a multi party project.  State requirements for drawings to be prepared by the Contractor.
1.5 Design Reviews
a) The Contractor shall hold a design review as part of the compliance review of the plant, allowing the Employer to gain a clear understanding of the overall design.
b) The review shall be after the completion of the design and the preliminary outline drawings.
c) The Contractor shall make available the calculations and information for the detailed design verification. 
1.5.1 Design Review Procedure
The Contractor is the Design Authority as defined in the Design Review Procedure (240-53113685). The Contractor is responsible for following this design procedure and conducts all the design reviews as specified in this procedure. The Contractor is responsible for conducting the following design reviews:

a) Design Freeze Review

b) Integrated Design Review

c) Construction Completion Review

d) Acceptance Testing Review
1.5.2 Engineering Change Procedure
The Contractor takes note of the Employer’s Project Engineering Change Management Procedure (240-53114026). An engineering change includes any proposed change originating from engineering, Contractors, project management or construction management.
3.5 Other requirements of the Contractor’s design
Use this section to describe any particulars which must be taken into account by the Contractor in his design; for example codification (configuration management) of Plant and Materials. 
3.6 Use of Contractor’s design

First read core clause 22.1 and then include here the exceptions and other purposes if applicable.  If there are none this section could be deleted leaving the core clause to stand. 
3.7 Design of Equipment
On some complex projects requiring sophisticated temporary works, it could be in the Parties best interests that some details of the Contractor’s design or proposed design of Equipment are shared with the Project Manager, not necessarily for his acceptance but as an assurance that the Equipment will be able to allow the Contractor to Provides the Works efficiently and without delay.  For example a tunnel boring machine, or specialised shuttering for a bridge or caisson.  Draft in such a way that there is no doubt that the liability for such design and use of the Equipment remains with the Contractor.  Clause 23.1 is always available to the Project Manager if this section is not used.
All designs of equipment by the Contractor shall be used only and once review and approval of the designs has occurred. The review and approval shall be submitted to the Project Manager.

a)
The Contractor shall provide to the Project Manager and relevant Construction Management personnel the documentation for the warranties from manufacturers or suppliers of all equipment required.

b)
All the required documentation will be made available by relevant Construction Management personnel to the Contractor regarding the codification of equipment as well as the freight, storage, and delivery requirements within the Eskom sites prior to the procurement of any equipment required for the execution of the structures to be built within the GSU area.

c)
The Contractor is solely responsible for providing the protection of the equipment from damage or loss due to weather, fire, theft, unexplained disappearance or similar during the execution of the works.

d)
The Contractor shall bear the cost of the replacement of any equipment or part thereof damaged or requiring replacement and all such cost shall be covered as per the required construction insurance taken out by Contractor for the construction of the works at the GSU area.

e)
The liability of the use of such equipment in the execution of the works shall remain that of the Contractor (i.e this includes the design and transport, storage, maintenance, use of the equipment).

3.8 Equipment required to be included in the works
The defined term ‘Equipment’ in core clause 11.2(7) makes a cross reference to the Works Information concerning any Equipment which the Contractor is required to include in the works.  Complete here or if not applicable either delete the heading or retain the heading and state ‘None’.
3.9 As-built drawings, operating manuals and maintenance schedules

Use this section to describe these requirements.  Pay particular attention to when and in what form they are required.  Consideration should be given to obtaining operating manuals and maintenance schedules before Completion of the whole of the works when there is still considerable financial incentive for the Contractor to do so.  
Language: All documentation, including reports, manuals, etc. is in the English language.

b)
Manuals: The technical, training, operating and maintenance manuals are provided for each type of a functional unit. Technical manuals include all technical data as well as the technical data and leaflets of each individual component provided. Where generic manuals are provided, an addendum is provided indicating the applicable project specific components.

Manuals are of a good quality and cover the following as a minimum:

a)
Technical descriptions of the equipment and component parts

b)
General arrangement drawings

c)
Installation instructions with drawings or pictures

d)
Operating and maintenance instructions for all components

e)
Detailed parts lists (accompanied by exploded view type drawings clearly detailing the part and uniquely identifying it)

f)
Spare part ordering instructions

Any special instructions pertaining to storage of spare parts or their shelf life is included in the maintenance manual. All drawings requested for component location, dismantling and re-assembly for maintenance are included in the maintenance manual. All special tools required for operating and maintenance of the equipment are presented in a form of a schedule in the operating and maintenance manual, respectively. 

4 Procurement
There is a cross reference from the definition of Disallowed Cost in Options C D and E to the Works Information regarding procurement procedures.  This part of the Works Information MUST include any such procedures to be able to administer this procedure.  Options A & B may also require constraints on procurement procedures.  
4.1 People
4.1.1 Minimum requirements of people employed on the Site
Specify any constraints relating to people employed to Provide the Works; for example permits for foreigners, training (other than H & S), use of labour from designated areas and industrial relations.
The Contractor ensures that his workforce is trained and competent to perform their respective duties.

The Contractor’s inspection personnel familiarise themselves with the content of the work and the Contractor ensures consistency in interpretation and decision-making.

Any new foremen/supervisors appointed by the Contractor after Contract Award 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.

4.1.2 BBBEE and preferencing scheme

Specify constraints which Contractor must comply with after contract award in regard to any Broad Based Black Economic Empowerment (B-BBEE) or preferencing scheme measures.
Tenderers will be required to maintain or improve their B-BBEE Recognition Level for the duration of the contract, after contract award in regard to any Broad Based Black Economic Empowerment (B-BBEE) or preferencing scheme measures.
4.1.3 Accelerated Shared Growth Initiative – South Africa (ASGI-SA) 

If the ASGI-SA requirements are to be included in this contract specify constraints which Contractor must comply with after contract award in regard to any ASGI-SA requirements.  The ASGI-SA Compliance Schedule completed in the returnable tender schedules is reproduced here.  If ASGI-SA does not apply, delete this paragraph.
The Contractor complies with and fulfils the Contractor’s obligations in respect of the Accelerated and Shared Growth Initiative - South Africa in accordance with and as provided for in the Contractor’s ASGI-SA Compliance Schedule stated below

.
[Insert the agreed ASGI-SA Compliance Schedule here]

The Contractor shall keep accurate records and provide the Project Manager with reports on the Contractor’s actual delivery against the above stated ASGI-SA criteria.   [Elaborate on access to and format of records and frequency of submission etc.]
The Contractor’s failure to comply with his ASGI-SA obligations constitutes substantial failure on the part of the Contractor to comply with his obligations under this contract.
4.2 Subcontracting
4.2.1 Preferred subcontractors

ECC does not make use of nominated subcontracting, but the Employer may list which subcontractors or suppliers the Contractor is required to enter into subcontracts with.  This is usually only required where Plant and Materials need to be obtained from a particular supplier or group of suppliers in order to comply with operational standards.
4.2.2 Subcontract documentation, and assessment of subcontract tenders

Specify any constraints on how the Contractor is to prepare subcontract documentation, whether use of the NEC system is compulsory or not (compulsory is recommended) and how subcontract tenders are to be issued, received, assessed (using a joint report?) and awarded.
4.2.3 Limitations on subcontracting

The Employer may require that the Contractor must subcontract certain specialised work, or that the Contractor shall not subcontract more than a specified proportion of the whole of the contract.  

4.2.4 Attendance on subcontractors

State requirements for attendance on Subcontractors, if any

4.3 Plant and Materials
4.3.1 Quality

Quality is usually designed in or specified in the technical specifications referred to in section 6 of this Works Information.  However to cover circumstances where quality may not be prescribed, this sub-paragraph could be used as an overarching default requirement.  It could also be used to deal with how repairs are carried out after a Defect has been notified; for example can the item be fixed up or must it be replaced by a new one.  See also SANS 1200A, sub-paragraph 3.1
· All Plant and Materials are new. All New Plant and Materials will be free from defects. No Reconditioned Plant and/or Materials are regarded as new under any circumstances.

· The Contractor will not use Plant or Materials which are generally recognised as being unsuitable or otherwise to be avoided for the purpose for which they are intended.

· Only components of high reliability will be utilised, with a proven operating history, to enable the Plant to achieve required reliability and availability. Plant and Material design, engineering and manufacture will accord with the best modern practice applicable to high-grade products of the type to be furnished, so as to ensure the efficiency and reliability of the Works and the strength and suitability of the various parts for the Works.

· Plant and Materials withstands ambient conditions and the variations of temperature arising under working conditions without distortion, deterioration or undue strains in any part.

· All parts are made accurately, and where practicable, to standard gauges so as to facilitate replacement and repairs. Like parts are interchangeable.

· No repair of defective Plant and/or Materials will be permitted without the Project Manager’s acceptance and any such repair, if accepted, will be carried out to the satisfaction of the Project Manager.

· The Contractor ensures that co-ordinated and formally documented management system is in place for the assurance of quality as specified in ISO 9001, Quality management Systems – Requirements.

· The Project Manager is free to specify hold and witness points during the installation and on site testing stages of the project. The Contractor issues preliminary notification of such hold and witness points by fifteen working days' advance notice to the Project Manager, and confirms such hold and witness points at least seven days prior to the activity.

4.3.2 Plant & Materials provided “free issue” by the Employer
State arrangements for collection by Contractor or delivery by others on behalf of the Employer, off loading, inspection, storage, care custody and control, return of unused Plant and Materials, etc.  State whether any samples are to be provided by the Employer and if so how, where and when.  Always include a statement to the effect that ‘all other Plant and Materials are to be provided by the Contractor’.
4.3.3 Contractor’s procurement of Plant and Materials

Specify any constraints on how the Contractor is to order, codify, expedite, freight, import, transport to Site and any other requirements for delivery and storage before installation.  The Employer may require warranties from suppliers to be in favour of the Employer and not just to the Contractor during the life of the contract.  Also include requirements for vendor data which the Employer may need after Completion of the whole of the works.   THIS IS A VERY IMPORTANT SECTION IN PROCESS PLANT AND UTILITY PROCUREMENT CONTRACTS.
· The functional unit is suitable for handling and removal to avoid damage to the functional unit. During transportation, packaging is done in such a way that damage is prevented. Components that are transported separately are marked accordingly and are easily identifiable.

· The Contractor supplies the labelling for the Plant that forms part of the works. The Contractor provides labels for the Plant according to Kendal label specification. The Contractor makes use of the KKS codes and descriptions provided by the Employer.

· The labels are affixed in such a way that they are easily legible and not obstructed by the wiring or by other components.

· Clamping methods applied to the labels ensures that removal of the labels requires force. The Project Manager will approve the proposed method of clamping prior to use.

· The Contractor supplies the Project Manager, for verification and acceptance purposes, with a label list showing the text only. The Project Manager will approve the positioning and designation of labels.

· The KKS codes are used accordingly on documentation (e.g. drawings, manuals, equipment lists, cable schedules etc.) as a unique identification means. References to plant are accompanied by the relevant KKS code for that item of plant.

· 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.

4.3.4 Spares and consumables
Some contracts may need to include provision for the supply of a minimum category of spares, fuel, oil or other feed stock and consumables which the Employer may need at or just after take over and that it is best the Contractor provide these initially as part of his Providing the Works.  
· The Contractor provides list of critical spares as part of the Works.

· The Employer is responsible for purchasing of recommended spares.

· Each recommended spare is uniquely identified with a part number, detailed specification and respective supplier name, which can be cross referenced to a spares list and associated drawing.

· The Project Manager prefers that support from the OEM or component supplier is available locally in South Africa. The Contractor is required to provide technical support for the compliance operating life of the Plant.

4.4 Tests and inspections before delivery

Core Clauses 40 and 41 both make reference to the Works Information regarding tests and inspections.  Specify any requirements here for any tests and inspections that are to be done by the Supervisor or Others before delivery to the Working Areas, particularly if such tests and inspections are to be carried out by agents of the Employer overseas.  
· The Contractor provides Quality Plan for all equipment to be repaired to the Project Manager for acceptance.

· The plan shall be reviewed and accepted to ensure all repaired items get to be checked prior to delivery and installation.
· For all items that require replacement, Contractor shall in writing inform the Project Manager and arrange for the Project Engineer to witness the equipment.
4.5 Marking Plant and Materials outside the Working Areas

Core clauses 70.1 and 71.1 require the Works Information to state how the Contractor is to “mark” Plant and Materials which is outside the Working Areas if they are to be paid for before delivery to the Working Areas.  Specify here how the Contractor is to mark the Plant and Materials.  
4.6 Contractor’s Equipment (including temporary works).

In contracts which require the Contractor to procure sophisticated or highly specialised Equipment that could have a major influence on the progress of the works, the Employer may wish to exercise constraints or include witness and hold points during manufacture, assembly or delivery of such Equipment.   Include these constraints here taking care not to imply that the Employer or the Project Manager take on any liability as a result.  See also section 3.6 above relating to the design phase of the Contractor’s Equipment.
4.7 Cataloguing requirements by the Contractor
State whether cataloguing is applicable, if it is, reference the requirements for cataloguing that need to be satisfied by the Contractor (consult Procurement Instruction Number 1 of 2018 – Incorporating Cataloguing into the Procurement Environment, Unique Identifier 240-1289988974).
The Contractor makes recommendations and supplies a spares list with detailed technical description, model number, ex rating and other critical details that will form part of the installations report and be provided to the Project Manager during hand over.

5 Construction
6 The Contractor is responsible for carrying out all activities and supplying everything necessary to provide the Works in accordance with the requirements of the Works Information. This includes clarifying and co-ordination with plant engineers, and the Project Manager. A fully integrated, working system is provided which meets safety, reliability and operability criteria and performs all control, safety and protection functions as detailed in the Works Information.

7 In accordance with the Works information, the works is completed by the Completion Dates as outlined on the project program.

This part of the Works Information addresses constraints, facilities, services and rules applicable to the Contractor whilst he is doing work on the Site during the construction and maintenance phase.  It does not specify the work itself as that is included in Section 6 of the Works Information.
For contracts involving civil works the approach may be to incorporate SANS1200A or SANS 2000 into the contract.   Whilst many of the headings below address the same issues, the list of headings below is more comprehensive.  If the headings below are used, it may be prudent to delete paragraphs 3, 4 and 5 from 1200A after checking that their requirements have been included below as necessary.  A similar approach can be used in contracts involving building works where the Model Trade Preambles are incorporated.  Care should be taken to avoid inconsistency or ambiguity between this part of the Works Information and standard specifications incorporated by reference.  
7.1 Temporary works, Site services & construction constraints

7.1.1 Employer’s Site entry and security control, permits, and Site regulations
Sites such as Sasol Secunda and Koeberg Nuclear Power Station have very strict entrance requirements which tenderers need to allow for in their prices, and the Contractor has to comply with.  State these or similar requirements here.
The Contractor’s personnel are required to attend an Eskom Kendal safety induction, provided by the Project Manager, before allowed to enter and work on the site of Kendal Power Station. It is the responsibility of the Contractor to ensure that all required personnel have attended the safety induction.

The Contractor provides his/her safety file for acceptance by the Project Manager. The Project Manager and delegated safety personnel approves the safety file, before the Contractor attends the Eskom Kendal safety induction.

Site access control to Kendal Power Station will be arranged with the Project Manager after successfully completing the safety induction.

Alcohol and drug testing will be conducted at any time on all personnel entering the Kendal Power Station site premises. Any personnel tested positive for alcohol or drug usage will not be allowed on site.

7.1.2 Restrictions to access on Site, roads, walkways and barricades

In addition to the above there may be other restrictions once on the Site, plus rules relating to roads, walkways and the provision of barricades 
All Contractor personnel vehicles comply with the National Road Traffic Act.

The Contractor applies for personnel site vehicle access, in their supply of the Works, for acceptance by the Project Manager.

The Project Manager and delegated safety personnel conducts Contractor personnel vehicle inspections at random.
7.1.3 People restrictions on Site; hours of work, conduct and records

Restrictions and hours of work may apply on some Sites.  It is very important that the Contractor keeps records of his people on Site, including those of his Subcontractors which the Project Manager or Supervisor have access to at any time.  These records may be needed when assessing compensation events.
The Contractor schedules hours of work, in their supply of the Works, in accordance with the site shift management at Kendal Power Station and with acceptance by the Project Manager.

Any incident or accident, in their supply of the Works is to be reported to the Project Manager within 24 hours. Any incident or accident, in the supply of the Works is to be investigated as defined in the Safety, Health and Environmental Requirements for Contractors RSR0001.

7.1.4 Health and safety facilities on Site 
Section 2.3 deals with contractual H & S requirements in addition to those of the OHSA Act.  This section allows the Employer to state what measures are to be taken on Site against disease and epidemics and in emergencies.  Also describe where First Aid facilities provided by the Employer are located and any other emergency arrangements.  Do not use if already addressed in 2.3.  The cross reference from Clause 27.4 applies.
1. The Employer provides a power supply only and the contractor provides all necessary electrical and mechanical equipment

2. The Contractor provides his own local lighting for the purpose of the works and makes sure that the area is adequately lit at all times

3. The Employer has a dedicated fire team 24/7

4. Waste disposals are located at various areas, and if specialised disposal area is required either than that available at the Employers premises the contractor shall be responsible of disposing the waste
7.1.5 Environmental controls, fauna & flora, dealing with objects of historical interest 

This sub-paragraph may not be required if these matters are dealt with in the general environmental requirements referred to in paragraph 2.4 above.
7.1.6 Title to materials from demolition and excavation

Clause 73.2 states that the Contractor has title to materials from excavation and demolition (e. g. copper) only as stated in the Works Information.  Hence state here any special arrangements regarding such title.  If nothing is stated then the default position is the Contractor has no such title.
7.1.7 Cooperating with and obtaining acceptance of Others

This sub-paragraph could be used to deal with two issues. 

1) The cross reference from core clause 25.1 about cooperation generally as well as details about Others with whom the Contractor may be required to share the working areas. See clause 11.2(10) for the definition of Others. 

2) Requirements for liaison with and acceptance from statutory authorities or land owners.

7.1.8 Publicity and progress photographs 

State requirements for notice boards, advertising rights, media relations, photography and progress photographs if required. 
The taking of photographs at the Power Station including the project works is restricted and subject to the approval by the Project Manager.

For the purpose of the Progress Reporting Requirements, the Project Manager may prohibit the taking of such photographs and/or require that an official Employer photographer take all such photographs. In the latter event, the Contractor is required to make arrangements directly with the photographer for the taking of the photographs required by the Contractor for the purpose of the Progress Reporting Requirements.

7.1.9 Contractor’s Equipment

This sub-paragraph is intended to address how records are to be kept of Equipment on Site including whether it is owned or hired.  Include any constraints about scaffolding, rigs, heavy lifts and cranes, including removal from the Working Areas.   Also silencing similar to Clause 4.1 in SANS 1200 A 
7.1.10 Equipment provided by the Employer
Provide details of equipment made available for use by the employer and set out conditions relating thereto.

7.1.11 Site services and facilities
This is a mandatory cross reference from clause 25.2 in ECC3.  State what the Employer will provide in the way of power, water, waste disposal, telecomms, ablutions, fire protection, lighting etc.  Give hook up locations and any constraints on how the hook up is to be done.  Always conclude by stating that the Contractor shall provide everything else necessary for Providing the Works.
Electricity supply:
All points of supply requested by the Contractor are provided in terms of quantity and location at the discretion of the Project Manager.

There is no energy charge for electricity used for construction purposes.

No connection is made to the permanent installation at the Power Station without the prior acceptance of the Project Manager.

No guarantees of power supply quality are given and power supply breaks of some duration may occur without warning. Planned outages are also a possibility. The Contractor makes arrangements at his own expense to improve continuity and quality of power supply where necessary for any reason and no claim of any nature relating to power failures is considered.

Roads

Main access roads are surfaced and complete and may be used by the Contractor with the necessary care. The Employer maintains the Site roads, described above, to a fair condition. Any costs incurred by the Project Manager from damage caused to underground services, structures, etc. as a result of the Contractor not using the prescribed routes is recovered from the Contractor.

First aid and fire fighting

The Contractor in cases of emergencies or accidents calls upon the services of the first aid and firefighting resources at Kendal Power Station and informs the Project Manager.

Sanitary facilities

The Contractor and personnel uses the Employer’s sanitary facilities as directed by the Project Manager.
7.1.12 Facilities provided by the Contractor
Describe what the Contractor is to provide in the way of Site accommodation, laboratories, storage, vehicles and office equipment etc for the Project Manager and the Supervisor, and any restrictions or minimum requirements concerning the Contractor’s own facilities.  State requirements for facilities to be provided by the Contractor such as construction camps. Also state what happens to these facilities upon completion of the contract. Set out constraints, if any, as to the location by the Contractor of such facilities on the Site and requirements for drawings of Site facilities, as necessary.
The Contractor facilities shall have Office equipment, ablution blocks and storage for project equipment. Upon completion of the works Contractor is responsible for clearing the site.

7.1.13 Existing premises, inspection of adjoining properties and checking work of Others

Details under this sub-paragraph are very contract specific and may be quite extensive in some cases.  State requirements for the inspection with the owners of adjacent buildings and properties and representatives of local authorities before commencing with the works that have the potential to damage surrounding buildings and property. State whether Contractor is required to inspect the work of Others to which he is required to connect and if so by when to avoid delays to his work.
7.1.14 Survey control and setting out of the works
Provide information on survey controls established by the Employer, if any, and state requirements for survey control and the setting out of the works.
7.1.15 Excavations and associated water control

State any particular requirements for handling deep foundations and controlling water from excavations.  
7.1.16 Underground services, other existing services, cable and pipe trenches and covers

Describe known services making reference to drawings containing known services and state requirements for locating, marking and recording such services.  

State requirements for the treatment of existing services i.e. their termination, diversion or continued use, either temporarily or permanently, and set out the procedures relating thereto. 

State requirements, as necessary, for the use and availability of detection equipment for the location of underground services.  

State responsibility for damage to services, known and unknown, and requirements for working in close proximity to services etc.  

State requirements and reinstatement procedures for the notification and repair of damage to services and any penalties applicable to the damage of services.
7.1.17 Control of noise, dust, water and waste 

State requirements, if any.
All control of identified hazard to be mitigated as per Baseline Risk Assessment document which is part of the tender documents.

7.1.18 Sequences of construction or installation

Only prescribe sequences of work where absolutely necessary such as when Contractor has to give access to Others (without take over) and for technical reasons such as under tidal conditions and in rivers.
The installation plan with regards to outages is provided by the Project Manager. The Contractor uses the installation plan in order to schedule site activities and personnel required for installation, testing and commissioning activities. Any changes to the baseline schedule should be communicated and agreed in writing with all parties
7.1.19 Giving notice of work to be covered up
State the procedure for notifying the Supervisor
All intended activities must be captured in the Contractor scope of work, method statements and project schedule. The project schedule will be reviewed and updated by the Contractor and Project Manager.

7.1.20 Hook ups to existing works

State any constraints
7.2 Completion, testing, commissioning and correction of Defects

7.2.1 Work to be done by the Completion Date

This is mandatory.  Core clause 11.2(2) defines Completion as when the Contractor has done all the work which the Works Information states he is to do by the Completion Date.  Rather than list all work to be done by the Completion Date, state that all work is to be done by the Completion Date except for [●].  For example:
On or before the Completion Date the Contractor shall have done everything required to Provide the Works except for the work listed below which may be done after the Completion Date but in any case before the dates stated.  The Project Manager cannot certify Completion until all the work except that listed below has been done and is also free of Defects which would have, in his opinion, prevented the Employer from using the works and Others from doing their work.
	
	Item of work
	To be completed by

	
	As built drawings of      
	Within       days after Completion

	
	Performance testing of the works in use as specified in paragraph       of this Works Information.
	See performance testing requirements.

	
	
	


7.2.2 Use of the works before Completion has been certified

Clause 35.2 in ECC3 provides that the Employer may use any part of the works before Completion has been certified but if he does so he takes over the part of the works except if the use is for a reason stated in the Works Information.  State the reason here if this applies.
7.2.3 Materials facilities and samples for tests and inspections 
State what materials facilities and samples for tests and inspections the Contractor and the Employer are to provide, per core clause 40.2.
7.2.4 Commissioning
Required mainly for contracts including mechanical and electrical work.  Would typically refer to detailed commissioning procedure attached as an Annexure.  Confirm whether commissioning is to be done before or after Completion.  If after Completion, include this item of work in the list in sub-paragraph 5.2.1 above.
The Contractor is responsible for the initial commissioning plan of the equipments installed with the assistance from operating and maintenance departments. Commissioning and tests shall be conducted in the presence of the Project Supervisor, Project Manager, System Engineer, Maintenance Personnel and Operating Personnel. Commissioning of the works is done by the Contractor’s personnel with the Employer’s delegated operations/commissioning staff (including Electrical Engineering, PTM and EMD).

The Contractor submits a commissioning procedure and program for acceptance by the Project Manager.

Before plant and equipment is placed in service the Contractor certifies that it is in a suitable and safe condition. In addition, the Contractor provides a complete list of numbered schematic, wiring and cable diagrams which are a true record of the plant and equipment as installed and certifies that the works has been wired in accordance with these drawings.

Prior to the time when commissioning is to commence, the Project Manager will appoint a representative who will co-ordinate the commissioning of all plant and equipment forming an integral part of the system being commissioned. The Contractor is responsible for the commissioning of all the plant and equipment in their supply of the Works, to the requirements of this specification, in conjunction with the Project Manager and the Employer’s representatives. Where various components are already in place, or are supplied by the Employer to form an integrated system, the Contractor at the time of commissioning, carries the responsibility for the correct functioning of the whole system.

In the event of incorrect functioning, the Contractor determines the cause and corrects the Defect if the Defect is within Plant and Equipment of their supply. The Contractor, at the time of commissioning, has the agreement, or alternatively, the attendance of the Project Manager involved in a particular phase, before proceeding with commissioning. Consequently, the Contractor must assure himself/herself as to the safety of his/her own Plant and Equipment, in respect of any particular commissioning test and in the event of damage, accept responsibility for such Plant and Equipment.

The Contractor commissions the works and ensures conformance to the Employer’s performance requirements for the works.

7.2.5 Start-up procedures required to put the works into operation
In order to put the works into operation the Employer may require the Contractor to either do this for him or be in attendance whilst he does it, depending on who is the responsible person.  State requirements of the Contractor here together with any special arrangements associated with operating plant and machinery.
The system is put in operation after safety clearance of all plant and systems and successful completion of functional testing of the Works.

Sign off will be scheduled as per the project schedule on completion of each activity.
7.2.6 Take over procedures

Take over is after or at the same time as Completion.  The Employer may require the Contractor to provide assistance, security personnel on a temporary basis etc.
Take-over / hand over will be scheduled as per completion of the Works and acceptance by the Project Manager once the handover checklist is signed by all the stakeholders.

The take over stakeholders are Maintenance, Operating, Engineering and Configuration Management.
7.2.7 Access given by the Employer for correction of Defects

Clause 43.4 requires that the Project Manager arranges for the Employer to allow the Contractor access to and use of a part of the works which has been taken over if needed to correct a Defect.  After the works have been put into operation, the Employer may require the Contractor to undertake certain procedures before such access can be granted (for example barricading a motorway or in a nuclear power station).  Include these here. 
The Project Manager arranges for the Employer to allow the Contractor access to and use of a part of the works which has been taken over if needed to correct a Defect

7.2.8 Performance tests after Completion

Many design and build or turnkey projects require the Contractor to demonstrate that the works can operate as guaranteed by the Contractor (in Contractor’s Works Information) or specified by the Employer either here or elsewhere in this Works Information.  State here the procedures for carrying out such proving tests.  These details should link up with any performance levels stated in Contract Data if secondary Option X17 in ECC3 applies.
Acceptance tests shall be carried out to prove all the equipment guarantee figures provided by the Contractor in the technical schedules. Where the results of the performance tests performed don’t correlate with expected results and/or the control functions as per the operating philosophy do not meet the specifications guaranteed, the Contractor, at his own expense, carries out all necessary adjustments and modifications to the works required to obtain the required designed performance and operation requirements. Fully detailed proposals are submitted in writing to the Project Manager for approval before any adjustments and modifications are made and work in this respect is carried out when convenient to the Project Manager. All adjustments and modifications are subject to inspection and approval by the Project Manager.

When adjustments and modifications are completed, the Contractor advises the Project Manager in writing to this effect and applies for a further acceptance test. From the results obtained, and provided that the Employer is satisfied that it will be lasting, the works will be finally accepted by the Employer.

7.2.9 Training and technology transfer

Include if the Employer requires the Contractor to provide training in the use and maintenance of the works or any associated transfer of technology from him to the Employer. 
7.2.10 Operational maintenance after Completion

The Employer may require the Contractor before the defects date to perform certain duties after Completion and take over which relate to maintenance of the works.  (Not to be confused with Defect correction) For example oil and filter changes 
8 Plant and Materials standards and workmanship

This section of the Works Information contains all the specifications for the work which is left behind; the permanent works.  It is likely to be the largest section by far and may even be compiled in volumes, e. g. Section 6 Volume 1: Civil Engineering Works.  In design and construct contracts, it may be compiled in accordance with systems within the works; e. g. Section 6 Volume 4: Crushers.
Because practice varies widely between employers it is not practical in a general template such as this to deal with all arrangements.  Only the discipline based section subheadings are provided below in the order the works are likely to be constructed together with some notes of a general nature.
8.1 Investigation, survey and Site clearance

Some contracts may require the Contractor to carry out further investigation of existing facilities or of the Site before commencing final design.  There could be constraints on Site clearance especially in pipeline or transmission grid servitudes.   
8.2 Building works
Reference could be made to the latest Model Trade Preambles published by the Association of South African Quantity Surveyors.  However these have been developed for use with the JBCC series of contracts and an approach where description of the work is made part of the bill of quantities, which is not the case in other forms of contract.  Only parts of the Model Trade Preambles could be referenced by an ECC contract, with a covering note dealing with the changes in terminology.  Further changes are required depending on which parts are to be selected. 
This subsection would typically comprise 

a) 
Particular specifications provided by the Employer 

b)
List of standardised specifications applicable to the works and
c)
Variations to the standardised specifications

8.3 Civil engineering and structural works
Reference could be made to the SANS1200 series of specifications developed and published by South African National Standards.  However these are now very out of date and originally developed for use with SAICE general conditions of contract for works of civil engineering which have themselves been superseded twice.   
All SANS 1200 specifications are in the process of being updated to make them more compatible with a wider range of contracts, including NEC, and users should check availability of the new SANS 2000 series of specifications.
Sections 3, 4 and 5 of SANS1200A are probably already covered in section 5 of this Works Information. 

This subsection would typically comprise 

a) 
Particular specifications provided by the Employer 

b)
List of standardised specifications applicable to the works and
c)
Variations to the standardised specifications

If use is made of the 1200 series, users should include a covering note dealing with the changes in terminology, such as the one provided below.  Further changes are required depending on which specifications in the 1200 series are selected.  

8.4 Electrical & mechanical engineering works

These specifications are usually project specific and developed by the Employer to suit his operations.  Either include these specifications here, or refer to them in attached Annexure. 
Check the specifications for inconsistencies in terminology and that they do not contain any provisions already dealt with in the chosen NEC conditions of contract or clash with them in any way. 
8.5 Process control and IT works
These specifications are usually project specific and developed by the Employer to suit his operations.  Either include these specifications here, or refer to them in attached Annexure. 

Check the specifications for inconsistencies in terminology and that they do not contain any provisions already dealt with in the chosen NEC conditions of contract or clash with them in any way. 
8.6 Other [as required]

9 List of drawings

9.1 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.
Note:  Some drawings may contain both Works Information and Site Information.

	Drawing  number
	Revision
	Title

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


C3.2
Contractor’s Works Information

	This section of the Works Information will always be contract specific depending on the nature of the works.

It is most likely to be required for design and construct contracts where the tendering contractor will have proposed specifications and schedules for items of Plant and Materials and workmanship, which once accepted by the Employer prior to award of contract now become obligations of the Contractor per core clause 20.1.
Typical sub headings could be

a) 
Contractor’s design

b)
Plant and Materials specifications and schedules

c)
Other



This section could also be compiled as a separate file.
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