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PART C1 	PAGE 2 OF 107 	AGREEMENTS & CONTRACT DATA
C1.1 Form of Offer & Acceptance

Offer

The Employer, identified in the Acceptance signature block, has solicited offers to enter into a contract for the procurement of:

Complete design, procurement, transportation, shipping, manufacturing, assembly, testing, off-loading, installation, and commissioning of a complete potential source static excitation system and excitation transformer for each generator at Vanderkloof Power Station. 

The tenderer, identified in the Offer signature block, has examined the documents listed in the Tender Data and addenda thereto and by submitting this Offer has accepted the Conditions of Tender.

By the representative of the tenderer, deemed to be duly authorised, signing this part of this Form of Offer and Acceptance the tenderer offers to perform all of the obligations and liabilities of the Contractor under the contract including compliance with all its terms and conditions according to their true intent and meaning for an amount to be determined in accordance with the conditions of contract identified in the Contract Data. 

Delete the Options which do not apply
	Options A 
	The offered total of the Prices exclusive of VAT is 
	

	
	Value Added Tax @ 15% is
	

	
	The offered total of the amount due inclusive of VAT is[footnoteRef:1] [1:  This total is required by the Employer for budgeting purposes only.  Actual amounts due will be assessed in terms of the conditions of contract.] 

	

	
	(in words) (including VAT)




This Offer may be accepted by the Employer by signing the Acceptance part of this Form of Offer and Acceptance and returning one copy of this document including the Schedule of Deviations (if any) to the tenderer before the end of the period of validity stated in the Tender Data, or other period as agreed, whereupon the tenderer becomes the party named as the Contractor in the conditions of contract identified in the Contract Data.

	Signature(s)

	
	
	

	Name(s)

	
	
	

	Capacity

	
	
	

	For the tenderer:

	

	
Name & signature of witness
	

___________________
	
	

Date
	

	Tenderer’s CIDB registration number (if applicable) 
	




PART C1.1 	PAGE 2 OF 107 	FORM OF OFFER AND ACCEPTANCE
Acceptance

By signing this part of this Form of Offer and Acceptance, the Employer identified below accepts the tenderer’s Offer.  In consideration thereof, the Employer shall pay the Contractor the amount due in accordance with the conditions of contract identified in the Contract Data.  Acceptance of the tenderer’s Offer shall form an agreement between the Employer and the tenderer upon the terms and conditions contained in this agreement and in the contract that is the subject of this agreement.

The terms of the contract, are contained in: 

Part C1		Agreements and Contract Data, (which includes this Form of Offer and Acceptance)

Part C2		Pricing Data

Part C3		Scope of Work: Works Information

Part C4		Site Information

and drawings and documents (or parts thereof), which may be incorporated by reference into the above listed Parts.

Deviations from and amendments to the documents listed in the Tender Data and any addenda thereto listed in the Returnable Schedules as well as any changes to the terms of the Offer agreed by the tenderer and the Employer during this process of offer and acceptance, are contained in the Schedule of Deviations attached to and forming part of this Form of Offer and Acceptance.  No amendments to or deviations from said documents are valid unless contained in this Schedule.

The tenderer shall within two weeks of receiving a completed copy of this agreement, including the Schedule of Deviations (if any), contact the Employer’s agent (whose details are given in the Contract Data) to arrange the delivery of any securities, bonds, guarantees, proof of insurance and any other documentation to be provided in terms of the conditions of contract identified in the Contract Data at, or just after, the date this agreement comes into effect.  Failure to fulfil any of these obligations in accordance with those terms shall constitute a repudiation of this agreement.

Notwithstanding anything contained herein, this agreement comes into effect on the date when the tenderer receives one fully completed original copy signed between them of this document, including the Schedule of Deviations (if any).  

Unless the tenderer (now Contractor) within five working days of the date of such receipt notifies the Employer in writing of any reason why he cannot accept the contents of this agreement, this agreement shall constitute a binding contract between the Parties.


	Signature(s)

	
	
	

	Name(s)
	Enrico Antonio Harker

	
	

	Capacity

	Middle Manager Programme
Peaking Operating Unit
	
	

	for the Employer

	Eskom Holdings SOC Ltd
15 Pasita Street
Rosenpark
7530

	
Name & signature of witness
	


______________________________
Lubabalo Caba
Project Manager
	
	

Date
	




Schedule of Deviations to be completed by the Employer prior to contract award
Note:
1.  This part of the Offer & Acceptance would not be required if the contract has been developed by negotiation between the Parties and is not the result of a process of competitive tendering.
2. The extent of deviations from the tender documents issued by the Employer prior to the tender closing date is limited to those permitted in terms of the Conditions of Tender.
3. A tenderer’s covering letter must not be included in the final contract document.  Should any matter in such letter, which constitutes a deviation as aforesaid be the subject of agreement reached during the process of Offer and Acceptance, the outcome of such agreement shall be recorded here and the final draft of the contract documents shall be revised to incorporate the effect of it.

	No.
	Subject
	Details

	1
	[●]
	[●]

	2
	[●]
	[●]

	3
	[●]
	[●]

	4
	[●]
	[●]

	5
	[●]
	[●]

	6
	[●]
	[●]

	7
	[●]
	[●]

	
	
	



By the duly authorised representatives signing this Schedule of Deviations below, the Employer and the tenderer agree to and accept this Schedule of Deviations as the only deviations from and amendments to the documents listed in the Tender Data and any addenda thereto listed in the Tender Schedules, as well as any confirmation, clarification or changes to the terms of the Offer agreed by the tenderer and the Employer during this process of Offer and Acceptance.  

It is expressly agreed that no other matter whether in writing, oral communication or implied during the period between the issue of the tender documents and the receipt by the tenderer of a completed signed copy of this Form shall have any meaning or effect in the contract between the parties arising from this Agreement. 


	
	For the Tenderer:




	
	For the Employer


	Name
	
	
	Enrico Antonio Harker

	Capacity

	
	
	Middle Manager Programme
Peaking Operating Unit

	On behalf of
	



	
	Eskom Holdings SOC Ltd
15 Pasita Street
Rosenpark
7530

	Name & signature of witness
	


	
	Lubabalo Caba
Project Manager

	
Date
	
	
	




C1.2 ECC3 Contract Data

Part one - Data provided by the Employer

	Clause
	Statement
	Data

	1
	General
	

	
	The conditions of contract are the core clauses and the clauses for main Option 
	

	
	
	A:		Priced contract with activity schedule

	
	dispute resolution Option
	W1:	Dispute resolution procedure

	
	and secondary Options 
	

	
	
	X1:		Price adjustment for inflation

	
	
	X2		Changes in the law

	
	
	X3:		Multiple currencies

	
	
	X4:		Parent company guarantee

	
	
	X5:		Sectional Completion

	
	
	X7:		Delay damages

X13:      Performance Bond

	
	
	X15:	Limitation of Contractor’s liability for design to reasonable skill and care

	
	
	X17:	Low performance damages

	
	
	X18:	Limitation of liability 

	
	
	Z:		Additional conditions of contract

	
	of the NEC3 Engineering and Construction Contract, April 2013 (ECC3)
	If 2005 Edition is to be used delete “April 2013” and replace with “June 2005 with amendments June 2006”. Always delete this note before finalising this Data

	10.1
	The Employer is (Name):
	Eskom Holdings SOC Ltd (reg no: 2002/015527/30), a state owned company incorporated in terms of the company laws of the Republic of South Africa

	
	Address
	Registered office at Megawatt Park, Maxwell Drive, Sandton, Johannesburg

	10.1
	The Project Manager is:
	Lubabalo Caba

	
	Address
	1 Maxwell Drive, Sandton, Johannesburg

	
	Tel
	+27 11 800 4174

	
	Fax
	+27 86 664 9145

	
	e-mail
	Cabal@eskom.co.za

	10.1
	The Supervisor is: (Name)
	Marlon Williams

	
	Address
	Eskom Generation Peaking, 15 Pasita Street,
Rosenpark, Durbanville, 7550

	
	Tel No.
	+27 21 941 5748

	
	Fax No.
	N/A

	
	e-mail
	WilliamC@eskom.co.za

	11.2(13)
	The works are 
	Complete design, procurement, transportation, shipping, manufacturing, assembly, testing, off-loading, installation, and commissioning of a complete potential source static excitation system and excitation transformer for each generator at Vanderkloof Power Station.

	11.2(14)
	The following matters will be included in the Risk Register
	
All early warning matters notified by the Project Manager or the Contractor

	11.2(15)
	The boundaries of the site are 
	Vanderkloof Power Station

	11.2(16)
	The Site Information is in 
	Part 4: Site Information

	11.2(19)
	The Works Information is in  
	Part 3: Scope of Work and all documents and drawings to which it makes reference.

	12.2
	The law of the contract is the law of 
	The Republic of South Africa

	13.1
	The language of this contract is 
	English

	13.3
	The period for reply is
	Two (2) working days pre-installation and twenty-four (24) hours during installation

	2
	The Contractor's main responsibilities
	Data required by this section of the core clauses is provided by the Contractor in Part 2 and terms in italics used in this section are identified elsewhere in this Contract Data. 

	3
	Time
The starting date, access dates, sectional completion dates, key dates and completion date are not fixed and firm and may change as per the Latest Agreed Schedule.
	

	11.2(3)
	The completion date for the whole of the works is
	
30 November 2027

	11.2(9)
	The key dates and the conditions to be met are:
	Condition to be met
	key date

	
	
	1
	Basic design submission
	30 April 2026

	
	
	2
	Provide Engineering Training
	30 April 2026

	
	
	3

4

5

6

7

8
	Detailed Design submission

Approval to implement the First Unit
First Unit Installation

First Unit commissioning

Second Unit installation

Second Unit commissioning
	29 May 2026

30 September 2026

26 October 2026

25 January 2027

18 July 2027

15 October 2027

	30.1
	The access dates are:
	Part of the Site
	Date

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]
	
	1
	First Unit
	26 October 2026

	
	
	2
	Second Unit
	18 July 2027

	31.1
	The Contractor is to submit a first programme for acceptance within 
	
Two (2) weeks of the Contract Date.

	31.2
	The starting date is
	1 April 2026

	32.2
	The Contractor submits revised programmes at intervals no longer than 
	
One (1) week.

	35.1
	The Employer is not willing to take over the works before the Completion Date.
	[No data needed if this statement is included]

	4
	Testing and Defects
	

	42.2
	The defects date is 
	52 weeks after Completion of the whole of the works.

	43.2
	The defect correction period is 
	2 weeks

	5
	Payment
	

	50.1
	The assessment interval is 
	On the 25th day of each successive month.

	51.1
	The currency of this contract is the 
	South African Rand.

	51.2
	The period within which payments are made is 
	
Four (4) weeks from receipt of original invoice with
supporting documentation.

	51.4
	The interest rate is 
	the publicly quoted prime rate of interest (calculated on a 365 day year) charged from time to time by the Standard Bank of South Africa Limited (as certified, in the event of any dispute, by any manager of such bank, whose appointment it shall not be necessary to prove) for amounts due in Rands and 

(ii) the LIBOR rate applicable at the time for amounts due in other currencies.  LIBOR is the 6 month London Interbank Offered Rate quoted under the caption “Money Rates” in The Wall Street Journal for the applicable currency or if no rate is quoted for the currency in question then the rate for United States Dollars, and if no such rate appears in The Wall Street Journal then the rate as quoted by the Reuters Monitor Money Rates Service (or such service as may replace the Reuters Monitor Money Rates Service) on the due date for the payment in question, adjusted mutatis mutandis every 6 months thereafter and as certified, in the event of any dispute, by any manager employed in the foreign exchange department of The Standard Bank of South Africa Limited, whose appointment it shall not be necessary to prove.

	6
	Compensation events
	Applicable as per section 6 of the NEC3 ECC (April 2013)

	60.1(13)
	The place where weather is to be recorded is:
	
the South African Weather Bureau, at or near Vanderkloof Power Station

	
	The weather measurements to be recorded for each calendar month are, 
	
the cumulative rainfall (mm)

	
	
	the number of days with rainfall more than 10 mm

	
	
	the number of days with minimum air temperature less than 0 degrees Celsius

	
	
	the number of days with snow lying at 09:00 hours South African Time

	
	
	and these measurements:

	
	The weather measurements are supplied by
	the Contractor to obtain the one in ten year return weather data from South African Weather Bureau 

	
	The weather data are the records of past weather measurements for each calendar month which were recorded at: 
	

Vanderkloof Power Station

	
	and which are available from: 
	the South African Weather Bureau and included in Annexure A to this Contract Data provided by the Employer

	7
	Title
	Applicable as per section 7 of the ECC NEC3 (April 2013) 

	8
	Risks and insurance
	

	80.1
	These are additional Employer's risks  
	None

	84.1
	The Employer provides these insurances from the Insurance Table

	As stated in the Employer`s Construction All Risk Insurance Policy (Format A), available on request from Eskom Group Insurance.

	84.1



84.2





84.2








84.2
	The Employer provides these additional insurances


The insurance against loss of or damage to the works, Plant and Materials is to include cover for Plant and Materials provided by the Employer for an amount of

The minimum limit of indemnity for insurance in respect of loss of or damage to property (except the works, Plant, Materials and Equipment) and liability for bodily injury to or death of a person (not an employee of the Contractor) caused by activity in connection with this contract for any one event is

The minimum limit of indemnity for insurance in respect of death of or bodily injury to employees of the Contractor arising out of and in the course of their employment in connection with this contract for any one event is
	As stated in the Employer`s Asset All Risk Insurance Policy available on request from Eskom Group Insurance.

Whatever the Contractor deems necessary in addition to the deductibles payable in terms of the Construction All Risk Insurance Policy.




whatever the Contractor deems necessary in addition to that provided by the Employer.








As prescribed by the Compensation for Occupational Injuries and Diseases Act No. 130 of 1993 and the Contractor’s common law liability for people falling outside the scope of the Act with a limit of Indemnity of not less than R500 000 (Five hundred thousand Rand).

	9
	Termination
	Applicable as per section 9 of the ECC NEC 3 (April 2013)

	10
	Data for main Option clause
	

	A
	Priced contract with activity schedule
	Refer to Part 2: Pricing Data of this Contract

	11
	Data for Option W1
	

	W1.1
	The Adjudicator is 
	the person selected from the ICE-SA Division (or its successor body) of the South African Institution of Civil Engineering Panel of Adjudicators by the Party intending to refer a dispute to him.  (see www.ice-sa.org.za). If the Parties do not agree on an Adjudicator the Adjudicator will be appointed by the Arbitration Foundation of Southern Africa (AFSA).

	W1.2(3)
	The Adjudicator nominating body is:
	the Chairman of ICE-SA a joint Division of the South African Institution of Civil Engineering and the London Institution of Civil Engineers. (See www.ice-sa.org.za ) or its successor body.

	W1.4(2)
	The tribunal is: 
	arbitration.

	W1.4(5)
	The arbitration procedure is 
	the latest edition of Rules for the Conduct of Arbitrations published by The Association of Arbitrators (Southern Africa) or its successor body.

	
	The place where arbitration is to be held is
	Johannesburg, South Africa

	
	The person or organisation who will choose an arbitrator 
· if the Parties cannot agree a choice or
· if the arbitration procedure does not state who selects an arbitrator, is
	

the Chairman for the time being or his nominee of the Association of Arbitrators (Southern Africa) or its successor body.

	12
	Data for secondary Option clauses
	

	X1
	Price adjustment for inflation
	

	X1.1(a)
	The base date for indices is 
	One month before Tender Closing Date

	
	
	

	X1.1(c)
	The proportions used to calculate the Price Adjustment Factor are:
	
proportion
	
linked to index for
	
Index prepared by

	
	
	65%
	Labour
	SEIFSA Table C-3

	








X1.1(c)
	




Total

Foreign Portion

The proportions used to calculate the Price Adjustment Factor are:








Total


	20%


15%

100%



proportion

28%


57%


15%

100%
	Material


Non-adjustable





Linked to index for

Labour


Material


Non-adjustable




	SEIFSA Table E, F, G, M, N







Index prepared by

Country of origin Producer Price Index (PPI)
Country of origin Producer Price Index (PPI)


	
X2
	
Changes in the law
	
Applicable as per secondary option clause X2

	X3
	Multiple currencies
	

	X3.1

	The Employer will pay for these items or activities in the currencies stated
	Items & activities



	Other currency
	Maximum payment in other currency

	X3.1
	The exchange rates are those published in
	

	X4
	Parent company guarantee
	10% of the Total of the prices

	X5
	Sectional Completion
	

	X5.1
	The completion date for each section of the works is:
	
Section
	
Description
	
Completion date

	
	
	1
	First Unit commissioning 
	25 January 2027

	
	
	2
	Second Unit commissioning
	15 October 2027

	
	
	
	
	

	X5 & X7
	Sectional Completion and delay damages used together
	

	X7.1
X5.1
	Delay damages for late Completion of the sections of the works are: 
	
section
	
Description
	
Amount per day

	
	
	1
	First Unit commissioning
	10% of the activity value

	
	
	2
	Second Unit commissioning
	10% of the activity value

	
	
	
	
	

	
	Remainder of the works
	
	
	

	
	The total delay damages payable by the Contractor does not exceed:
	
10% of the Contract Value

	X13
	Performance Bond
	

	X13.1
	The amount of the Performance Bond is
	10% of the contract Value

	X15
	Limitation of the Contractor’s liability for his design to reasonable skill & care
	Applicable as per secondary option clause X15

	X17
	Low performance damages
	

	X17.1
	The amounts for low performance damages are:
	
Amount
	
Performance level

	
	The total low performance damages payable by the Contractor will not exceed 10% of the Total of the Prices
	R100 000 per day
	for failure to comply with Factory Acceptance Test as defined in the Works Information


	
	
	R1 
000 000 per occurrence 
	for loss of operability in the Excitation System due to complete loss of the excitation





	X18
	Limitation of liability
	

	X18.1
	The Contractor’s liability to the Employer for indirect or consequential loss is limited to:
	R0.0 (zero Rand)

	X18.2
	For any one event, the Contractor’s liability to the Employer for loss of or damage to the Employer’s property is limited to:
	 the amount of the deductibles relevant to the event described in the insurance policy format selected in the data for clause 84.1 above, which policy is available on request from Eskom Group Insurance.

	X18.3
	The Contractor’s liability for Defects due to his design which are not listed on the Defects Certificate is limited to
	The greater of 
the total of the Prices at the Contract Date 
and 
· the amounts excluded and unrecoverable from the Employer’s assets policy for correcting the Defect (other than the resulting physical damage which is not excluded) plus the applicable deductible as at contract date.

	X18.4
	The Contractor’s total liability to the Employer for all matters arising under or in connection with this contract, other than excluded matters, is limited to:
	the total of the Prices other than for the additional excluded matters.

The Contractor’s total liability for the additional excluded matters is not limited. 

The additional excluded matters are amounts for which the Contractor is liable under this contract for

Defects due to his design which arise before the Defects Certificate is issued,
Defects due to manufacture and fabrication outside the Site,
loss of or damage to property (other than the works, Plant and Materials),
death of or injury to a person and 
infringement of an intellectual property right.

	X18.5
	The end of liability date is 
	(i) One year after the defects date for latent Defects and 

(ii) the date on which the liability in question prescribes in accordance with the Prescription Act No. 68 of 1969 (as amended or in terms of any replacement legislation) for any other matter.

A latent Defect is a Defect which would not have been discovered on reasonable inspection by the Employer or the Supervisor before the defects date, without requiring any inspection not ordinarily carried out by the Employer or the Supervisor during that period. 
If the Employer or the Supervisor do undertake any inspection over and above the reasonable inspection, this does not place a greater responsibility on the Employer or the Supervisor to have discovered the Defect.




	Z
	The Additional conditions of contract are
	
Z1 to Z15 always apply.

	
	

	Z1
	Cession delegation and assignment

	Z1.1
	The Contractor does not cede, delegate or assign any of its rights or obligations to any person without the written consent of the Employer.

	Z1.2
	Notwithstanding the above, the Employer may on written notice to the Contractor cede and delegate its rights and obligations under this contract to any of its subsidiaries or any of its present divisions or operations which may be converted into separate legal entities as a result of the restructuring of the Electricity Supply Industry. 

	
	

	Z2
	Joint ventures

	Z2.1
	If the Contractor constitutes a joint venture, consortium or other unincorporated grouping of two or more persons or organisations then these persons or organisations are deemed to be jointly and severally liable to the Employer for the performance of this contract.

	Z2.2
	Unless already notified to the Employer, the persons or organisations notify the Project Manager within two weeks of the Contract Date of the key person who has the authority to bind the Contractor on their behalf.

	Z2.3
	The Contractor does not alter the composition of the joint venture, consortium or other unincorporated grouping of two or more persons without the consent of the Employer having been given to the Contractor in writing.

	
	

	Z3
	Change of Broad Based Black Economic Empowerment (B-BBEE) status

	Z3.1
	Where a change in the Contractor’s legal status, ownership or any other change to his business composition or business dealings results in a change to the Contractor’s B-BBEE status, the Contractor notifies the Employer within seven days of the change.

	Z3.2
	The Contractor is required to submit an updated verification certificate and necessary supporting documentation confirming the change in his B-BBEE status to the Project Manager within thirty days of the notification or as otherwise instructed by the Project Manager.

	Z3.3
	Where, as a result, the Contractor’s B-BBEE status has decreased since the Contract Date the Employer may either re-negotiate this contract or alternatively, terminate the Contractor’s obligation to Provide the Works.

	Z3.4
	Failure by the Contractor to notify the Employer of a change in its B-BBEE status may constitute a reason for termination. If the Employer terminates in terms of this clause, the procedures on termination are P1, P2 and P3 as stated in clause 92, and the amount due is A1 and A3 as stated in clause 93.

	
	

	Z4
	Confidentiality

	Z4.1
	The Contractor does not disclose or make any information arising from or in connection with this contract available to Others. This undertaking does not, however, apply to information which at the time of disclosure or thereafter, without default on the part of the Contractor, enters the public domain or to information which was already in the possession of the Contractor at the time of disclosure (evidenced by written records in existence at that time).  Should the Contractor disclose information to Others in terms of clause 25.1, the Contractor ensures that the provisions of this clause are complied with by the recipient.

	Z4.2
	If the Contractor is uncertain about whether any such information is confidential, it is to be regarded as such until notified otherwise by the Project Manager.

	Z4.3
	In the event that the Contractor is, at any time, required by law to disclose any such information which is required to be kept confidential, the Contractor, to the extent permitted by law prior to disclosure, notifies the Employer so that an appropriate protection order and/or any other action can be taken if possible, prior to any disclosure.  In the event that such protective order is not, or cannot, be obtained, then the Contractor may disclose that portion of the information which it is required to be disclosed by law and uses reasonable efforts to obtain assurances that confidential treatment will be afforded to the information so disclosed.

	Z4.4
	The taking of images (whether photographs, video footage or otherwise) of the works or any portion thereof, in the course of Providing the Works and after Completion, requires the prior written consent of the Project Manager.  All rights in and to all such images vests exclusively in the Employer.  

	Z4.5
	The Contractor ensures that all his subcontractors abide by the undertakings in this clause.

	
	

	Z5
	Waiver and estoppel: Add to core clause 12.3:

	Z5.1
	Any extension, concession, waiver or relaxation of any action stated in this contract by the Parties, the Project Manager, the Supervisor, or the Adjudicator does not constitute a waiver of rights, and does not give rise to an estoppel unless the Parties agree otherwise and confirm such agreement in writing.

	
	


	Z6
	Health, safety and the environment:  Add to core clause 27.4

	Z6.1
	The Contractor undertakes to take all reasonable precautions to maintain the health and safety of persons in and about the execution of the works. Without limitation the Contractor:
accepts that the Employer may appoint him as the “Principal Contractor” (as defined and provided for under the Construction Regulations 2014 (promulgated under the Occupational Health & Safety Act 85 of 1993) (“the Construction Regulations”) for the Site;
warrants that the total of the Prices as at the Contract Date includes a sufficient amount for proper compliance with the Construction Regulations, all applicable health & safety laws and regulations and the health and safety rules, guidelines and procedures provided for in this contract and generally for the proper maintenance of health & safety in and about the execution of works; and
undertakes, in and about the execution of the works, to comply with the Construction Regulations and with all applicable health & safety laws and regulations and rules, guidelines and procedures otherwise provided for under this contract and ensures that his Subcontractors, employees and others under the Contractor’s direction and control, likewise observe and comply with the foregoing.

	Z6.2
	The Contractor, in and about the execution of the works, complies with all applicable environmental laws and regulations and rules, guidelines and procedures otherwise provided for under this contract and ensures that his Subcontractors, employees and others under the Contractor’s direction and control, likewise observe and comply with the foregoing.

	
	

	Z7
	Provision of a Tax Invoice and interest.  Add to core clause 51

	Z7.1
	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 in accordance with the Employer's procedures stated in the Works Information, showing the amount due for payment equal to that stated in the payment certificate.

	Z7.2
	If the Contractor does not provide a tax invoice in the form and by the time required by this contract, the time by when the Employer is to make a payment is extended by a period equal in time to the delayed submission of the correct tax invoice.  Interest due by the Employer in terms of core clause 51.2 is then calculated from the delayed date by when payment is to be made.

	Z7.3
	The Contractor (if registered in South Africa in terms of the companies Act) is required to comply with the requirements of the Value Added Tax Act, no 89 of 1991 (as amended) and to include the Employer’s VAT number 4740101508 on each invoice he submits for payment.

	
	

	Z8
	Notifying compensation events

	Z8.1
	Delete from the last sentence in core clause 61.3, “unless the Project Manager should have notified the event to the Contractor but did not”.

	
	

	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Z9
	Employer’s limitation of liability

	Z9.1
	The Employer’s liability to the Contractor for the Contractor’s indirect or consequential loss is limited to R0.00 (zero Rand)

	Z9.2
	The Contractor’s entitlement under the indemnity in 83.1 is provided for in 60.1(14) and the Employer’s liability under the indemnity is limited.

	
	

	Z10
	Termination: Add to core clause 91.1, at the second main bullet point, fourth sub-bullet point, after the words "against it":  

	Z10.1
	   or had a business rescue order granted against it.

	
	

	Z11
	Addition to secondary Option X7 Delay damages (if applicable in this contract)

	Z11.1
	If the amount due for the Contractor’s payment of delay damages reaches the limits stated in this Contract Data for Option X7 or Options X5 and X7 used together, the Employer may terminate the Contractor’s obligation to Provide the Works using the same procedures and payment on termination as those applied for reasons R1 to R15 or R18 stated in the Termination Table.

	
	



	Z12
	Ethics

	For the purposes of this Z-clause, the following definitions apply:

	Affected Party
	means, as the context requires, any party, irrespective of whether it is the Contractor or a third party, such party’s employees, agents, or Subcontractors or Subcontractor’s employees, or any one or more of all of these parties’ relatives or friends,

	Coercive Action
	means to harm or threaten to harm, directly or indirectly, an Affected Party or the property of an Affected Party, or to otherwise influence or attempt to influence an Affected Party to act unlawfully or illegally,

	Collusive Action
	means where two or more parties co-operate to achieve an unlawful or illegal purpose, including to influence an Affected Party to act unlawfully or illegally,

	Committing Party
	means, as the context requires, the Contractor, or any member thereof in the case of a joint venture, or its employees, agents, or Subcontractor or the Subcontractor’s employees,

	Corrupt Action
	means the offering, giving, taking, or soliciting, directly or indirectly, of a good or service to unlawfully or illegally influence the actions of an Affected Party,

	Fraudulent Action
	means any unlawfully or illegally intentional act or omission that misleads, or attempts to mislead, an Affected Party, in order to obtain a financial or other benefit or to avoid an obligation or incurring an obligation,

	Obstructive Action
	means a Committing Party unlawfully or illegally destroying, falsifying, altering or concealing information or making false statements to materially impede an investigation into allegations of Prohibited Action, and

	Prohibited Action
	means any one or more of a Coercive Action, Collusive Action Corrupt Action, Fraudulent Action or Obstructive Action.

	Z12.1
	A Committing Party may not take any Prohibited Action during the course of the procurement of this contract or in execution thereof.

	Z12.2
	The Employer may terminate the Contractor’s obligation to Provide the Services if a Committing Party has taken such Prohibited Action and the Contractor did not take timely and appropriate action to prevent or remedy the situation, without limiting any other rights or remedies the Employer has. It is not required that the Committing Party had to have been found guilty, in court or in any other similar process, of such Prohibited Action before the Employer can terminate the Contractor’s obligation to Provide the Services for this reason.

	Z12.3
	If the Employer terminates the Contractor’s obligation to Provide the Services for this reason, the amounts due on termination are those intended in core clauses 92.1 and 92.2.

	Z12.4
	A Committing Party co-operates fully with any investigation pursuant to alleged Prohibited Action. Where the Employer does not have a contractual bond with the Committing Party, the Contractor ensures that the Committing Party co-operates fully with an investigation.

	
	

	Z13
	Insurance

	Z 13.1
	Replace core clause 84 with the following:



	Insurance cover
	84
	

	
	
	

	
	84.1
	When requested by a Party, the other Party provides certificates from his insurer or broker stating that the insurances required by this contract are in force.

	
	
	

	
	84.2
	The Contractor provides the insurances stated in the Insurance Table A.

	
	
	

	
	84.3
	The insurances provide cover for events which are at the Contractor’s risk from the starting date until the earlier of Completion and the date of the termination certificate.

	
	
	

	
	
	INSURANCE TABLE A
	Insurance against
	Minimum amount of cover or minimum limit of indemnity

	Loss of or damage to the works, Plant and Materials
	The replacement cost where not covered by the Employer’s insurance

The Employer’s policy deductible, as at Contract Date, where covered by the Employer’s insurance

	Loss of or damage to Equipment
	The replacement cost

	Liability for loss of or damage to property (except the works, Plant and Materials and Equipment) and liability for bodily injury to or death of a person (not an employee of the Contractor) caused by activity in connection with this contract
	Loss of or damage to property
Employer’s property
The replacement cost where not covered by the Employer’s insurance

The Employer’s policy deductible, as at Contract Date, where covered by the Employer’s insurance

Other property
The replacement cost

Bodily injury to or death of a person 
The amount required by applicable law

	Liability for death of or bodily injury to employees of the Contractor arising out of and in the course of their employment in connection with this contract
	The amount required by the applicable law




	
	
	

	Z 13.2
	
	Replace core clause 87 with the following:
The Employer provides the insurances stated in the Insurance Table B.

	
	
	

	
	
	

	
	
	

	
	
	INSURANCE TABLE B
	Insurance against or name of policy
	Minimum amount of cover or minimum limit of indemnity

	Assets All Risk
	Per the insurance policy document

	Contract Works insurance
	Per the insurance policy document

	Environmental Liability
	Per the insurance policy document

	General and Public Liability
	Per the insurance policy document

	Transportation (Marine)
	Per the insurance policy document

	Motor Fleet and Mobile Plant
	Per the insurance policy document

	Terrorism
	Per the insurance policy document

	Cyber Liability
	Per the insurance policy document

	Nuclear Material Damage and Business Interruption
	Per the insurance policy document

	Nuclear Material Damage Terrorism
	Per the insurance policy document






	Z14
	Intellectual Property – Eskom owning Intellectual Property

	“Intellectual Property”
	means (a) patents, trade marks, service marks, rights in designs, trade names, trade secrets, know how, copyrights and topography rights, in each case whether registered or not; (b) applications for registration of any of them; (c) rights under licences and consents in relation to any of them; (d) all forms of protection of a similar nature or having equivalent or similar effect to any of them which may subsist anywhere in the world.

	“Background Intellectual Property"
	means any and all Intellectual Property rights that are not Foreground Intellectual Property, and are owned or controlled by the relevant party or licensed to the relevant party prior to or outside of the works but required for the purposes of the works.

	“Foreground Intellectual Property”
	means all Intellectual Property rights and other matter capable of being the subject of intellectual property rights that is conceived, first reduced to practice or writing or developed in whole or in substantial part in the course of the execution of the works and rights which are developed substantially as a result of the works.  Any works that will be developed, changed, modified and/or improved specifically for the Purposes will be Foreground Intellectual Property.  Any data or any other information relating to Employer’s proprietary information generated from the use of the Contractor’s Background Intellectual Property.

	Z14.1
	The Contractor retains ownership of all Background Intellectual Property rights made by or on behalf of the Contractor as part of the works in information or material it uses in carrying out the works.

	Z14.2
	All Foreground Intellectual Property rights, contained in any developed materials which are created by the Contractor or on behalf of the Contractor, for the purposes of and in support of the execution of the works (Employer’s IP) vest with the Employer.  

	Z14.3
	Any data or any other information relating to Employer’s proprietary information generated from the use of the Contractor’s Background Intellectual Property, the copyright therein shall be owned by the Employer.

	Z14.4
	The Contractor acknowledges that all rights, title, and interest in and to the Foreground Intellectual Property that may result or originate from or be developed in execution of the works vests in the Employer and that the Contractor has no claim of any nature in and to the Foreground Intellectual Property.  

	Z14.5
	The Contractor ensures that a copyright notice is incorporated or embossed or labelled on the Foreground Intellectual Property, where the Employer is reflected as the owner of the Foreground Intellectual Property.  

	Z14.6
	The Contractor] is obliged to provide Foreground Intellectual Property manufacturing documents, designs, processes and/or specifications to the Employer before/on the completion date.

	Z14.7
	The Contractor procures that each Sub-Contractor executes all and any works, and takes all and any other actions as may be required, in order to give effect to this Agreement.

	Z14.8
	The Employer retains all Background Intellectual Property rights in all documents made by or on behalf of the Employer including all documents and requirements provided prior to or during the execution of the works.  The Contractor does not, without the written consent, of the Employer, copy, use or issue to a third party any of the Employer’s Background Intellectual Property documents and requirements except for the purposes of executing the works.

	Z14.9
	Either party procures that any third party executes confidentiality undertakings not to disclose to any other third parties, any of the Employer’s Background Intellectual Property and IP documents and requirements at all, in respect of the Employer, or the Background Intellectual Property, in respect of the Contractor.

	
	

	Z14.10
	Third Party Claims:

	Z14.10.1
	In the event of any claims being made or actions brought against the Employer, on the ground that the Contractor infringed any patent, trade mark or copyright, the Contractor is notified thereof and at its own expense, conducts all negotiations in consultation with the Employer for the settlement of the claim and litigation that may arise from such alleged infringement, provided that the Employer will not bear any financial burden or losses.

	Z14.10.2
	Save where the Contractor fails to take over the conduct of the negotiation or litigation within a reasonable time of the notification of the alleged infringement, the Employer does not make any admission which might be prejudicial to the Contractor’s position. The Employer, at the request and the cost of the Contractor affords it all reasonable technical assistance that the Employer is able to provide for the purpose of contesting any such claim or action.

	Z14.10.3
	Should it be held in any such action that any such protected rights have been infringed, as definitely stated by a judgment of the court before which the action is brought, the Contractor, at its own expense and in consultation with the Employer, either:
a. procures for [Employer/Client/Purchaser] the right to continue to use the affected item or design, or
b. replaces the said affected item or design with a non-infringing item, or
c. provides a design of equivalent quality or modify such affected item or design so as to make it non-infringing without affecting the quality.

	Z14.10.4
	Notwithstanding anything contained in this contract, the foregoing sets forth the entire responsibility of [Contractor / Consultant / Supplier] with respect to claims relating to infringement.

	Z14.10.5
	Where it is alleged that the Employer has committed an infringement as intended vis-à-vis the Contractor as set out in the third party intellectual property infringement clause, the Employer has the same rights and obligations as the Contractor, mutatis mutandis, as regards such alleged infringement.

	Z14.10.6
	The Contractor herewith indemnifies the Employer and undertakes to keep the Employer indemnified against all claims of whatsoever nature, real or imagined, which may be made against the Employer arising from the infringement of any third party intellectual property rights.

	



	

	Z15
	Asbestos

	For the purposes of this Z-clause, the following definitions apply:

	AAIA
	means approved asbestos inspection authority.

	ACM
	means asbestos containing materials.

	AL
	means action level, i.e. a level of 50% of the OEL, i.e. 0.1 regulated asbestos fibres per ml of air measured over a 4 hour period. The value at which proactive actions is required in order to control asbestos exposure to prevent exceeding the OEL.

	Ambient Air
	means breathable air in area of work with specific reference to breathing zone, which is defined to be a virtual area within a radius of approximately 30cm from the nose inlet.

	Compliance Monitoring
	means compliance sampling used to assess whether or not the personal exposure of workers to regulated asbestos fibres is in compliance with the Standard’s requirements for safe processing, handling, storing, disposal and phase-out of asbestos and asbestos containing material, equipment and articles.

	OEL
	means occupational exposure limit.

	Parallel Measurements
	means measurements performed in parallel, yet separately, to existing measurements to verify validity of results.

	Safe Levels
	means  airborne asbestos exposure levels conforming to the Standard’s requirements for safe processing, handling, storing, disposal and phase-out of asbestos and asbestos containing material, equipment and articles.

	Standard
	means the Employer’s Asbestos Standard 32-303: Requirements for Safe Processing, Handling, Storing, Disposal and Phase-out of Asbestos and Asbestos Containing Material, Equipment and Articles.

	SANAS
	means the South African National Accreditation System.

	TWA
	means the average exposure, within a given workplace, to airborne asbestos fibres, normalised to the baseline of a 4 hour continuous period, also applicable to short term exposures, i.e. 10-minute TWA.

	Z15.1
	The Employer ensures that the Ambient Air in the area where the Contractor will Provide the Services conforms to the acceptable prescribed South African standard for asbestos, as per the regulations published in GNR 155 of 10 February 2002, under the Occupational Health and Safety Act, 1993 (Act 85 of 1993) (“Asbestos Regulations”). The OEL for asbestos is 0.2 regulated asbestos fibres per millilitre of air as a 4-hour TWA, averaged over any continuous period of four hours, and the short term exposure limit of 0.6 regulated asbestos fibres per millilitre of air as a 10-minute TWA, averaged over any 10 minutes, measured in accordance with HSG248 and monitored according to HSG173 and OESSM.

	Z15.2
	Upon written request by the Contractor, the Employer certifies that these conditions prevail. All measurements and reporting are effected by an independent, competent, and certified occupational hygiene inspection body, i.e. a SANAS accredited and Department of Employment and Labour approved AAIA. The Contractor may perform Parallel Measurements and related control measures at the Contractor’s expense. For the purposes of compliance the results generated from Parallel Measurements are evaluated only against South African statutory limits as detailed in clause Z15.1. Control measures conform to the requirements stipulated in the AAIA-approved asbestos work plan.

	Z15.3
	The Employer manages asbestos and ACM according to the Standard.

	Z15.4
	In the event that any asbestos is identified while Providing the Services, a risk assessment is conducted and if so required, with reference to possible exposure to an airborne concentration of above the AL for asbestos, immediate control measures are implemented and relevant air monitoring conducted in order to declare the area safe.

	Z15.5
	The Contractor’s personnel are entitled to stop working and leave the contaminated area forthwith until such time that the area of concern is declared safe by either Compliance Monitoring or an AAIA approved control measure intervention, for example, per the emergency asbestos work plan, if applicable.

	Z15.6
	The Contractor continues to Provide the Services, without additional control measures presented, on presentation of Safe Levels. The contractually agreed dates to Provide the Services, including the Completion Date, are adjusted accordingly. The contractually agreed dates are extended by the notification periods required by regulations 3 and 21 of the Asbestos Regulations, 2001.

	Z15.7
	Any removal and disposal of asbestos, asbestos containing materials and waste, is done by a registered asbestos contractor, instructed by the Employer at the Employer’s expense, and conducted in line with South African legislation.




Annexure A:	 One-in-ten-year-return weather data obtained from SA Weather Bureau for [weather station]

If any one of these weather measurements recorded within a calendar month, before the Completion Date for the whole of the works and at the place stated in this Contract Data is shown to be more adverse than the amount stated below then the Contractor may notify a compensation event.



	
	Weather measurement

	Month
	Cumulative rainfall (mm)
	Number of days with rain more than 10mm
	Number of days with min air temp < 0 deg.C
	Number of days with snow lying at 08:00 CAT
	[Other measurements if applicable]

	January
	     
	     
	     
	     
	     

	February
	     
	     
	     
	     
	     

	March
	     
	     
	     
	     
	     

	April
	     
	     
	     
	     
	     

	May
	     
	     
	     
	     
	     

	June
	     
	     
	     
	     
	     

	July
	     
	     
	     
	     
	     

	August
	     
	     
	     
	     
	     

	September
	     
	     
	     
	     
	     

	October
	     
	     
	     
	     
	     

	November
	     
	     
	     
	     
	     

	December
	     
	     
	     
	     
	     




Only the difference between the more adverse recorded weather and the equivalent measurement given above is taken into account in assessing a compensation event.


[bookmark: OLE_LINK9][bookmark: OLE_LINK10]
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C1.2 Contract Data

Part two - Data provided by the Contractor


	Clause
	Statement
	Data

	10.1
	The Contractor is (Name):
	

	
	Address
	

	
	Tel No.
	

	
	Fax No.
	

	11.2(8)
	The direct fee percentage is
	

	
	The subcontracted fee percentage is
	

	11.2(18)
	The working areas are the Site and
	

	24.1
	The Contractor's key persons are:
	

	
	1	Name:
	

	
		Job:
	

	
		Responsibilities:
	

	
		Qualifications:
	

	
		Experience:
	

	
	2	Name:
	

	
		Job
	

	
		Responsibilities:
	

	
		Qualifications:
	

	
		Experience:
	

	
	
	[bookmark: Text529]CV's (and further key persons data including CVs) are appended to Tender Schedule entitled     .

	11.2(3)
	The completion date for the whole of the works is
	
     

	11.2(14)
	The following matters will be included in the Risk Register
	
     

	11.2(19)
	The Works Information for the Contractor’s design is in:
	
     

	31.1
	The programme identified in the Contract Data is
	
     

	A
	Priced contract with activity schedule
	

	11.2(20) 
	The activity schedule is in
	     

	11.2(30)
	The tendered total of the Prices is 
	      (in figures) 

      (in words), excluding VAT 
 

	
	Data for Schedules of Cost Components
	Note “SCC” means Schedule of Cost Components starting on page 60, and “SSCC” means Shorter Schedule of Cost Components starting on page 63 of ECC3 (April 2013).

	A
	Priced contract with activity schedule
	Data for the Shorter Schedule of Cost Components



	41 in SSCC
	The percentage for people overheads is:
	[bookmark: Text377]     %

	21 in SSCC
	The published list of Equipment is the last edition of the list published by
	
[bookmark: Text378]     

	
	The percentage for adjustment for Equipment in the published list is
	
[bookmark: Text379]Minus      %

	22 in SSCC
	The rates of other Equipment are:
	Equipment
	Size or capacity
	Rate

	
	
	[bookmark: Text535]     
	     
	     

	
	
	[bookmark: Text536]     
	     
	     

	
	
	[bookmark: Text537]     
	     
	     

	
	
	[bookmark: Text538]     
	     
	     

	
	
	[bookmark: Text539]     
	     
	     

	61 in SSCC
	The hourly rates for Defined Cost of design outside the Working Areas are
	
Category of employee
	
Hourly rate

	
	Note:  Hourly rates are estimated ‘cost to company of the employee’ and not selling rates.  
	     
	     

	
	Please insert another schedule if foreign resources may also be used
	     
	     

	
	
	     
	     

	
	
	     
	     

	62 in SSCC
	The percentage for design overheads is
	     %

	63 in SSCC
	The categories of design employees whose travelling expenses to and from the Working Areas are included in Defined Cost are:
	


[bookmark: Text374]     
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C1.3 Forms of Securities 



Pro formas for Bonds & Guarantees

For use with the NEC3 Engineering & Construction Contract 

The conditions of contract stated in the Contract Data Part 1 include the following Secondary Options:

Option X4:	Parent company guarantee
Option X13: Performance Bond

Each of these secondary Options requires a bond or guarantee “in the form set out in the Works Information”.    Pro forma documents for these bonds and guarantees are provided here for convenience but are to be treated as part of the Works Information.


The organisation providing the bond / guarantee does so by copying the pro forma document onto his letterhead without any change to the text or format and completing the required details.  The completed document is then given to the Employer within the time stated in the contract.  




Pro forma Parent Company Guarantee (for use with Option X4)
(to be reproduced exactly as shown below on the letterhead of the Contractor’s Parent Company)


	Eskom Holdings SOC Ltd
Megawatt Park
Maxwell Drive
Sandton
Johannesburg
	



Date:
	



Dear Sirs,

Parent Company Guarantee for Contract No  

With reference to the above numbered contract made or to be made between 

	Eskom Holdings SOC Ltd
	(the Employer) and

	{Insert registered name and address of the Contractor}
	
(the Contractor), for

	{Insert details of the works from the Contract Data}
	(the works).



	I/We the undersigned 
	

	on behalf of the Contractor’s parent company 
	

	of physical address
	



and duly authorised thereto do hereby unconditionally guarantee to the Employer that the Contractor shall Provide the Works in accordance with the above numbered Contract.

1. If for any reason the Contractor fails to Provide the Works, we hereby agree to cause to Provide the Works at no additional cost to the Employer.

2. If we fail to comply with the terms of this Deed of Guarantee, the Employer may itself procure such performance (whether or not the Agreement be formally determined).  The Employer is to notify us and we shall indemnify the Employer for any additional cost or expense it incurs.

3. Our liability shall be as primary obligor and not merely as surety and shall not be impaired or discharged by reason of any arrangement or change in relationship made between the Contractor and the Employer and/or between us and Contractor; nor any alteration in the obligations undertaken by the Contractor or in the terms of the Agreement; nor any indulgence, failure, delay by you as to any matter; nor any dissolution or liquidation or such other analogous event of the Contractor.

4. The Employer shall not be obliged before taking steps to enforce the terms of this Deed of Guarantee to obtain judgement against the Contractor in any court or other tribunal, to make or file any claim in liquidation (or analogous proceedings) or to seek any remedy or proceed first against the Contractor.

5. This Deed of Guarantee shall be governed by and construed in accordance with the laws of the Republic of South Africa and we hereby submit to the non-exclusive jurisdiction of the High Court of South Africa.



	Signed at
	
	on this
	
	day of 
	
	200_






	
Signature(s)
	
	

	Name(s) (printed)
	
	

	Position in parent company

	
	

	Signature of Witness(s)

	
	

	Name(s) (printed)
	
	



































Pro forma Performance Bond – Demand Guarantee (for use with Option X13)
(to be reproduced exactly as shown below on the letterhead of the Contractor’s Parent Company)

	Eskom Holdings SOC Ltd
Megawatt Park
Maxwell Drive
Sandton
Johannesburg
	



Date:
	



Dear Sirs

Reference No. [●] [Drafting Note: Bank reference number to be inserted]

Performance Bond – Demand Guarantee: [Drafting Note: Name of Contractor to be inserted]

Project [  ] Contract Reference: …… [Drafting Note: Contractor contract reference number to be inserted]

[bookmark: _Toc101080804]In this Guarantee the following words and expressions shall have the following meanings:-

“Bank” - means [●], [●] Branch, (Registration No. [●]); [Drafting Note: Name of Bank to be inserted]

“Bank’s Address” - means [●]; [Drafting Note: Bank’s physical address to be inserted]

“Contract” – means the written agreement relating to the Project, entered into between Eskom and the Contractor, on or about the [●] day of [●] 200[●] (Contract Reference No. [.]as amended, varied, restated, novated or substituted from time to time; [Drafting Note: Signature Date and Contract reference number to be inserted]

“Contractor” – means [●] a company registered in accordance with the laws of [●] under Registration Number [●]. [Drafting Note: Name and details of Contractor to be inserted]

“Eskom” - means Eskom Holdings SOC Ltd, a company registered in accordance with the laws of the Republic of South Africa under Registration Number 2002/015527/30].

“Expiry Date” - means the date on which the Defects Certificate is issued in terms of the Contract.

“Guaranteed Sum” - means the sum of R [●] ([●] Rand); 

“Project” - means [insert if applicable.].

[bookmark: _Toc101080805][bookmark: _Toc101080806]At the instance of the Contractor, we the undersigned ______________ and ______________, in our respective capacities as _____________ and ___________ of the Bank, and duly authorized thereto, confirm that we hold the Guaranteed Sum at the disposal of Eskom, as security for the proper performance by the Contractor of all of its obligations in terms of and arising from the Contract and hereby undertake to pay to Eskom, on written demand from Eskom received prior to the Expiry Date, any sum or sums not exceeding in total the Guaranteed Sum.

[bookmark: _Toc101080807][bookmark: _Ref138050677]A demand for payment under this guarantee shall be made in writing at the Bank’s address and shall:

be signed on behalf of Eskom by a Group Executive, Divisional Executive, Senior General Manager, General Manager  or its delegate;

state the amount claimed (“the Demand Amount’);

[bookmark: _Ref138050694]state that the Demand Amount is payable to Eskom in the circumstances contemplated in the Contract.

[bookmark: _Toc101080809]Notwithstanding the reference herein to the Contract the liability of the Bank in terms hereof is as principal and not as surety and the Bank’s obligation/s to make payment:

is and shall be absolute provided demand is made in terms of this bond in all circumstances; and

is not, and shall not be construed to be, accessory or collateral on any basis whatsoever. 

[bookmark: _Toc101080810]The Bank’s obligations in terms of this Guarantee:

shall be restricted to the payment of money only and shall be limited to the maximum of the Guaranteed Sum; and

shall not be discharged and compliance with any demand for payment received by the Bank in terms hereof shall not be delayed, by the fact that a dispute may exist between Eskom and the Contractor.

[bookmark: _Toc101080811]Eskom shall be entitled to arrange its affairs with the Contractor in any manner which it sees fit, without advising us and without affecting our liability under this Guarantee. This includes, without limitation, any extensions, indulgences, release or compromise granted to the Contractor or any variation under or to the Contract. 

[bookmark: _Ref139444068]Should Eskom cede its rights against the Contractor to a third party where such cession is permitted under the Contract, then Eskom shall be entitled to cede to such third party the rights of Eskom under this Guarantee on written notification to the Bank of such cession.

[bookmark: _Toc101080812]This Guarantee:

shall expire on the Expiry Date until which time it is irrevocable;

is, save as provided for in 7 above, personal to Eskom and is neither negotiable nor transferable;

shall be returned to the Bank upon the earlier of payment of the full Guaranteed Sum or expiry hereof;

shall be regarded as a liquid document for the purpose of obtaining a court order; and

shall be governed by and construed in accordance with the law of the Republic of South Africa and shall be subject to the jurisdiction of the Courts of the Republic of South Africa. 

Any claim which arises or demand for payment received after expiry date will be invalid and unenforceable.

[bookmark: _Toc101080813]The Bank chooses domicilium citandi et executandi for all purposes in connection with this Guarantee at the Bank’s Address.


Signed at _____________________		Date ____________________________

For and behalf of the Bank

Bank Signatory: ___________________		Bank Signatory: ___________________
				
Witness: ________________________		Witness: _________________________
Bank’s seal or stamp



Part 2: Pricing Data
ECC3 Option A










	Document reference
	Title

	C2.1
	Pricing assumptions: Option A

	C2.2
	The activity schedule  








PART C2	PAGE 2 OF 2 	PRICING DATA OPTION A
C2.1 Pricing assumptions: Option A
How work is priced and assessed for payment
Clause 11 in NEC3 Engineering and Construction Contract, (ECC3) Option A states:

	Identified and defined terms
	11
11.2
	
(20) The Activity Schedule is the activity schedule unless later changed in accordance with this contract.


	
	
	(27) The Price for Work Done to Date is the total of the Prices for 

each group of completed activities and
each completed activity which is not in a group.

A completed activity is one which is without Defects which would either delay or be covered by immediately following work.


	
	
	(30) The Prices are the lump sum prices for each of the activities on the Activity Schedule unless later changed in accordance with this contract.



This confirms that Option A is a lump sum form of contract where the work is broken down into activities, each of which is priced by the tendering contractor as a lump sum.   Only completed activities are assessed for payment at each assessment date; no part payment is made if the activity is not completed by the assessment date. 
Function of the Activity Schedule
Clause 54.1 in Option A states: “Information in the Activity Schedule is not Works Information or Site Information”.  This confirms that specifications and descriptions of the work or any constraints on how it is to be done are not included in the Activity Schedule but in the Works Information.  This is further confirmed by Clause 20.1 which states, “The Contractor Provides the Works in accordance with the Works Information”. Hence the Contractor does not Provide the Works in accordance with the Activity Schedule.  The Activity Schedule is only a pricing document.  
Link to the programme
Clause 31.4 states that “The Contractor provides information which shows how each activity on the Activity Schedule relates to the operations on each programme which he submits for acceptance”.  Ideally the tendering contractor will develop a high level programme first then resource each activity and thus arrive at the lump sum price for that activity both of which can be entered into the activity schedule.  
Preparing the activity schedule
Generally it is the tendering contractor who prepares the activity schedule by breaking down the work described within the Works Information into suitable activities which can be well defined, shown on a programme and priced as a lump sum.

The Employer, in his Instructions to Tenderers or in a Tender Schedule, may have listed some items that he requires the Contractor to include in his activity schedule and be priced accordingly. 

It is assumed that in preparing his activity schedule the Contractor:

· Has taken account of the guidance given in the ECC3 Guidance Notes pages 19 and 20;
· Understands the function of the Activity Schedule and how work is priced and paid for;
· Is aware of the need to link the Activity Schedule to activities shown on his programme;
· Has listed and priced activities in the activity schedule which are inclusive of everything necessary and incidental to Providing the Works in accordance with the Works Information, as it was at the time of tender, as well as correct any Defects not caused by an Employer’s risk;
· Has priced work he decides not to show as a separate activity within the Prices of other listed activities in order to fulfil the obligation to complete the works for the tendered total of the Prices. 
· Understands there is no adjustment to the lump sum Activity Schedule price if the amount, or quantity, of work within that activity later turns out to be different to that which the Contractor estimated at time of tender. The only basis for a change to the Prices is as a result of a compensation event. 

C2.2 the activity schedule



Use this page as a cover page to the Contractor’s activity schedule.  























































	Item
No.
	Programme
/Schedule Reference Number 
	Activity description
	Total price
(ex. VAT)

	1
	
	Detailed Design and Engineering
	

	1.1
	
	Basic Design Submission
	

	1.2
	
	Detailed Design Submission
	

	1.3
	
	Design approval
	

	1.4
	
	Submission of preliminary documentation and design implementation sign-off
	

	2
	
	Manufacturing and supply of materials
	

	2.1
	
	Supply and deliver local materials
	

	2.2
	
	Supply and deliver imported materials
	

	3
	
	Off-site configuration and Testing (FAT)
	

	4
	
	Off-loading, Installation, and Commissioning
	

	5
	
	Supply as-built drawings
	

	6
	
	Training and Maintenance Manuals
	

	7
	
	Time Related Preliminary and General (Site establishment, etc)
	

	8
	
	Fixed Preliminary and General (Accommodation, etc)
	

	9
	
	Dismantle site establishment
	

	10
	
	Submit the Health and Safety (SHEQ) file
	

	11
	
	Personal Protective Equipment
	

	12
	
	Transportation of Employees
	

	13
	
	Maintenance and revision of the Health and Safety File
	

	14
	
	Cataloguing
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	Total
	 R       
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1. [bookmark: _Toc137798038][bookmark: _Toc229128241][bookmark: _Toc176348301]
Description of the works
0. [bookmark: _Toc137798039][bookmark: _Toc229128242][bookmark: _Toc176348302]Executive overview 
The scope of work is to design, procure, ship, manufacture, test, deliver, provide method statements, decommission, refurbish old panels, install new equipment, interface to plant, cabling, calculation of settings, site acceptance tests, grid code compliance testing, model validations, training, supply of spares, supply of tools, supply of software and supply of handover documentation and drawings for two fully functional new excitation systems including excitation transformers for Vanderkloof Power Station.

0. [bookmark: _Toc137798040][bookmark: _Toc229128243][bookmark: _Toc176348303]Employer’s objectives and purpose of the works
The Employer’s objective is to replace the existing excitation systems including excitation transformers with new potential source static excitation control systems and dry-type transformers which interface to the specified design philosophy of the plant. It contains the required functionality to control, regulate and limit for adequate transient stability, oscillatory stability, and thermal stability and has the necessary protective elements to protect the generator, excitation transformers and other associated excitation system components. The new excitation systems are designed using the latest proven technology to comply with the stated requirements, codes and standards.

0. [bookmark: _Toc137798041][bookmark: _Toc229128244][bookmark: _Toc176348304]Interpretation and terminology
These additional definitions to those used in the conditions of the contract are making the Works Information easier to read.
The abbreviations and definitions in IEEE 421.1 shall apply in addition to the following:
	Term
	Description

	As-Built
	Approved document or drawing that was checked and verified against and reflective of the associated Plant and/or Materials.

	Guarantee Inspection
and Testing
	Guarantee inspection and testing take place post hand-over but within the guarantee period when the Contractor conducts inspections and tests on the Works which include but not be limited to visual inspection and physical tests to prove to the Employer that the Works are still in good standing and no abnormalities have emerged since commissioning and that it is fit for continued operation. All findings and recommendations are documented in a report to the Employer. Any deviation is listed and a follow-up/remedial plan is submitted.

	Enclosure
	Enclosures (also referred to cubicles, panels or cabinets) refer to any enclosed construction which houses or contains a part or parts of the excitation system or transformer related equipment. 

	Grid Code Compliance
	The South African Grid Code defines the minimum requirements that must be met to be licensed to connect to the Interconnected Power System (IPS) of South Africa. The latest version of the SAGC can be obtained NERSA website, www.nersa.org, under electricity/grid code/transmission grid code.

	Redundancy
	Redundancy is defined as the existence of more than one means of performing a required function (IEC 60050-448, International Electrotechnical Vocabulary Chapter 448:  Power system protection)
Redundancy, as applied to excitation systems, endeavours to prevent any single failure leading to a trip or loss of production.

	Support Period
	This is the period in which the Contractor is required to actively support the products which form part of the Works until they reach the end-of-life status/obsolescence as agreed in the contract.

	Work package/ Method Statement
	A work package/method statement consists of a detailed procedure on a pre-approved template of how the work, identified at a specific step, is executed in detail. A pre-job risk assessment as well as recording sheets are included to capture all data recorded during the activity where applicable. The recording sheets also have the acceptance criteria and/or specification pre-populated for each item on the recording sheets.


[bookmark: _Toc181807565]Table 1 - Definitions - Definitions 
The following abbreviations are used:
	Abbreviation
	Description
	
	Abbreviation
	Description

	A
	Ampere
	
	ECS
	Excitation Control System

	AC
	Alternating Current
	
	ECSA
	Engineering Council of South Africa

	ACB
	Air Circuit Breaker
	
	E/F
	Earth Fault

	AN
	Air Natural
	
	FAT
	Factory Acceptance Testing

	ATPV
	Arc Thermal Performance Values
	
	FCB
	Field Circuit Breaker

	AVR
	Automatic Voltage Regulator
	
	FCR
	Field Current Regulator

	APFR
	Automatic Power Factor Regulator
	
	GB
	Gigabyte

	BIL
	Basic Insulation Level
	
	HiPot
	Hi Potential

	BOD
	Breakover Diode
	
	HMI
	Human Machine Interface

	C&I
	Control and Instrumentation
	
	HVAC
	Heating Ventilation and Air conditioning

	CSIR
	Council for Scientific and Industrial Research
	
	HV
	High Voltage

	CSV
	Comma-Separated-Values
	
	Hz
	Hertz

	CT
	Current Transformer
	
	HxWxD
	Height x Width x Depth

	DC
	Direct Current
	
	I/O
	Input/Output

	dB
	decibel
	
	IED
	Intelligent Electronic Device

	deg
	degrees
	
	IEEE
	Institute of Electrical and Electronics Engineers

	DIN
	Deutsche Institut für Normung
	
	IEC
	Independent Electoral Commission

	
	
	
	ILAC
	International Laboratory Accreditation Cooperation

	
	
	
	
	

	IP
	Ingress Protection
	
	OEM
	Original Equipment Manufacturer

	IPS
	Interconnected Power System
	
	PC
	Personal Computer

	IRF
	Internal Relay Failure
	
	pf
	Power Factor

	ITP
	Inspection and test plan
	
	ph
	phase

	kA
	kilo Ampere
	
	PPE
	Personal Protective Equipment

	kg
	kilograms
	
	PSS
	Power System Stabiliser

	KKS
	Kraftwerk Kennzeichen System
	
	PTP
	Precision Time Protocol

	km
	kilometre
	
	pu
	per unit

	kV
	kilo Volts
	
	PVC
	Polyvinyl chloride

	kVA
	kilo volt-ampere
	
	QA
	Quality Assurance

	kW
	kilowatt
	
	QC
	Quality Control

	LAN
	Local Area Network
	
	QCP
	Quality Control Plan

	LED
	Light Emitting Diode
	
	RAM
	Random-access memory

	LV
	Low Voltage
	
	rpm
	revolutions per minute

	mA
	milli Ampere
	
	RTD
	Resistance Temperature Detector

	masl
	metres above sea level
	
	s
	second

	MB
	Megabyte
	
	SAGC
	South African Grid Code

	MCB
	Miniature Circuit Breaker
	
	SANAS
	South African National Accreditation System

	MCCB
	Molded Case Circuit Breaker
	
	SANS
	South African National Standards

	mm
	millimetre
	
	SAT
	Site Acceptance Testing

	MS
	Microsoft
	
	SCADA
	Supervisory Control and Data Acquisition

	ms
	millisecond
	
	SCL
	Substation Configuration Language

	MV
	Medium Voltage
	
	SNTP
	Simple Network Time Protocol

	MVA
	Mega Volt-Ampere
	
	SP
	Service Pack

	MUC
	Main Unit Controller
	
	SSD
	Solid State Drive

	MW
	Mega Watt
	
	TRFR
	Transformer

	N/A
	Not Applicable
	
	TUF
	Transformer utilisation factor

	NERSA
	National Energy Regulator of South Africa
	
	UEL
	Under Excitation Limiter

	NTP
	Network Time Protocol
	
	V
	Volts

	NTCSA
	National Transmission Company South Africa
	
	VLF
	Very Low Frequency

	O/C
	Over-current
	
	VT
	Voltage Transformer

	OEM
	Original Equipment Manufacturer
	
	V/Hz
	Volts per Hertz

	OEL
	Over Excitation Limiter
	
	W
	Watt

	OHSA
	Occupational Health and Safety Act
	
	XLPE
	Cross linked polyethylene

	
	
	
	XML
	Extensible Markup Language


[bookmark: _Toc172549003][bookmark: _Toc181807566]Table 2 – Abbreviations

1. [bookmark: _Toc137798042][bookmark: _Toc229128245][bookmark: _Toc176348305]Management and start up.
1. [bookmark: _Toc137798043][bookmark: _Toc229128246][bookmark: _Toc176348306]Management meetings

0. [bookmark: _Toc176253962][bookmark: _Toc176256512][bookmark: _Toc176348307]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 are submitted to the Project Manager by the person convening the meeting within five days of the meeting.
0. [bookmark: _Toc176253963][bookmark: _Toc176256513][bookmark: _Toc176348308]All meetings are recorded using minutes or a register prepared and circulated by the person who convened the meeting.
0. [bookmark: _Toc176253964][bookmark: _Toc176256514][bookmark: _Toc176348309]Meetings can be face-to-face or held on MS Teams and transcripts and/or recordings can be used for minutes compilation.
0. [bookmark: _Toc176253965][bookmark: _Toc176256515][bookmark: _Toc176348310]Such minutes or registers shall not be used to confirm actions or instructions under the contract as these are done separately by the person identified in the conditions of the contract to carry out such actions or instructions.
0. [bookmark: _Toc176253966][bookmark: _Toc176256516][bookmark: _Toc176348311]These meeting descriptions include, but are not limited to the following:
· Design reviews & clarifications
· Quality Control Plan (QCP) or Inspection & Test plan (ITP)

1. [bookmark: _Toc137798044][bookmark: _Toc229128247][bookmark: _Toc176348312]Documentation control
1. All contractual communications are through formal compiled letters or forms on the company’s letterhead. 
1. The formal letters and or forms are attached to e-mails and not as a message in the e-mail itself. 
1. The receiver of the formal letters or forms signs off an acknowledgment of receipt of the communication and returns the acknowledgment of receipt to the sender of the formal communication.
1. Each email being addressed must have a description (short text) in the ‘subject line’. 
1. The ‘subject line’ email will contain a reference number from the relevant register and a short text description. 

1. [bookmark: _Ref134768869][bookmark: _Toc137798045][bookmark: _Toc229128248][bookmark: _Toc176348313]Health and safety risk management
0. [bookmark: _Toc151319823][bookmark: _Toc163205804][bookmark: _Toc174297118][bookmark: _Toc174348543][bookmark: _Toc176253969][bookmark: _Toc176256519][bookmark: _Toc176348314][bookmark: _Hlk163546179][bookmark: _Toc151319824][bookmark: _Toc163205805][bookmark: _Toc174297119][bookmark: _Toc174348544][bookmark: _Toc176253970]The Contractor complies with the South African Occupational Health and Safety Act No 85 of 1993 and regulations, Eskom Safety, Health, Environment and Quality (SHEQ) Policy 32-727, National Building Regulations as well as SANS 10400 for all works. Furthermore, the Contractor complies with any additional current statutory and regulatory requirements regarding health and safety and environmental health.
0. [bookmark: _Toc176256520][bookmark: _Toc176348315]The Project Manager instructs the Contractor to stop work, without penalty to the Employer, when the Contractor’s personnel do not adhere to acceptable health & safety standards or contravene the health and safety sections and regulations. The Project Manager is immediately or before the end of a particular shift, informed of any injury or damage to property or equipment. The Contractor provides all the required safety and personal protective equipment to his staff for the duration of the contract.
0. [bookmark: _Toc151319825][bookmark: _Toc163205806][bookmark: _Toc174297120][bookmark: _Toc174348545][bookmark: _Toc176253971][bookmark: _Toc176256521][bookmark: _Toc176348316]Vanderkloof’s SHE Specification, procedures, policies, guidelines and standards applicable to the works, used as Eskom’s minimum requirements for Health and Safety, are provided to the Contractor.
0. [bookmark: _Toc151319827][bookmark: _Toc163205807][bookmark: _Toc174297121][bookmark: _Toc174348546][bookmark: _Toc176253972][bookmark: _Toc176256522][bookmark: _Toc176348317]Only the latest version/revision of the applicable legislation acts and regulations throughout the contract is applied at Vanderkloof. Not limited to the below, the legislation, acts and regulations that the Contractor complies with are:
1. Compensation for Occupational Injuries and Diseases Act 130 of 1993
1. National Water Act 36 of 1998
1. Occupational Health and Safety Act 85 of 1993 and Regulations
1. Disaster Management Act 57 of 2002 
1. National Environmental Management Act 107 of 1998
1. Applicable South African National Standards (SANS)
1. National Road Traffic Act 93 of 1996
1. Basic Conditions of Employment Act 75 of 1997
1. National Veld and Forest Fire Act 101 of 1998 and Regulations 
1. Environmental Conservation Act 73 of 1989 and Regulations 
1. Committee of Land Transport Officials (COLTO)
1. Project and Construction Management Professions Act 48 of 2000
1. Hazardous Substances Act 15 of 1973
0. [bookmark: _Toc151319828][bookmark: _Toc163205808][bookmark: _Toc174297122][bookmark: _Toc174348547][bookmark: _Toc176253973][bookmark: _Toc176256523][bookmark: _Toc176348318]The Contractor establishes and adheres to the health and safety of his employees and those of its subcontractors to achieve and maintain high standards of personnel health and safety.  The Contractor exercises and adheres to all necessary care and measures to preclude exposure of personnel, labour, and nearby residents (if any) to potential health hazards and environmental pollutants.  
0. [bookmark: _Toc151319829][bookmark: _Toc163205809][bookmark: _Toc174297123][bookmark: _Toc174348548][bookmark: _Toc176253974][bookmark: _Toc176256524][bookmark: _Toc176348319]The Contractor ensures that all persons employed and/or deployed to work on site undergo police clearance and are certified to have no criminal records. This is required before any of the Contractor’s employees are allowed access to start work on site. 

2. [bookmark: _Toc174297124][bookmark: _Toc174348549][bookmark: _Toc176169335][bookmark: _Toc176348320]SHE FILE
[bookmark: _Hlk163546266]The Contractor compiles a SHE File to comply with the Employer’s specifications and submits it to the Project Manager for review and acceptance, 60 days before the commencement of the works on site.
The file includes, but is not limited to the following:
1. [bookmark: _Toc151319831][bookmark: _Toc163205811][bookmark: _Toc174297125][bookmark: _Toc174348550]Safety, Health and Environmental Plan (SHE Plan).
1. [bookmark: _Toc151319832][bookmark: _Toc163205812][bookmark: _Toc174297126][bookmark: _Toc174348551]SHE organization within the Company-Responsibility & Accountability.
1. [bookmark: _Toc163205813][bookmark: _Toc174297127][bookmark: _Toc174348552][bookmark: _Toc151319833]OHS Incident Management Procedure. 
1. [bookmark: _Toc151319834][bookmark: _Toc163205814][bookmark: _Toc174297128][bookmark: _Toc174348553]Planning of conduct of work activities including planning for changes and emergency work (Operational Plan).
1. [bookmark: _Toc151319835][bookmark: _Toc163205815][bookmark: _Toc174297129][bookmark: _Toc174348554]Management of PPE - Personal Protective Equipment (Procedure with the matrix).
1. [bookmark: _Toc151319836][bookmark: _Toc163205816][bookmark: _Toc174297130][bookmark: _Toc174348555]Emergency planning and fire risk management.
1. [bookmark: _Toc151319837][bookmark: _Toc163205817][bookmark: _Toc174297131][bookmark: _Toc174348556]Vehicle and driver behaviour safety (Competency, Traffic Management, etc.). 
1. [bookmark: _Toc151319838][bookmark: _Toc163205818][bookmark: _Toc174297132][bookmark: _Toc174348557]SubContractor or supplier selection and management.
1. [bookmark: _Toc151319839][bookmark: _Toc163205819][bookmark: _Toc174297133][bookmark: _Toc174348558]Key personnel competency, training, and appointments.
1. [bookmark: _Toc151319840][bookmark: _Toc163205820][bookmark: _Toc174297134][bookmark: _Toc174348559]Communication and awareness plan.
1. [bookmark: _Toc151319841][bookmark: _Toc163205821][bookmark: _Toc174297135][bookmark: _Toc174348560]Behavioural-Based Safety Procedure.
1. [bookmark: _Toc151319842][bookmark: _Toc163205822][bookmark: _Toc174297136][bookmark: _Toc174348561]Employer’s Baseline SHE Risk Assessment (BRA).
1. [bookmark: _Toc151319843][bookmark: _Toc163205823][bookmark: _Toc174297137][bookmark: _Toc174348562]The Contractor’s Baseline Risk Assessment is in line with the Employer’s BRA (Identification, assessment, and management of Safety, Health, and Environmental risks related to the scope of work. The methodology used for the risk assessment is provided together with the BRA.).
1. [bookmark: _Toc151319844][bookmark: _Toc163205824][bookmark: _Toc174297138][bookmark: _Toc174348563]Valid Letter of Good Standing (COIDA or equivalent).
1. [bookmark: _Toc151319845][bookmark: _Toc163205825][bookmark: _Toc174297139][bookmark: _Toc174348564]SHE policy signed by CEO/ MD - Complying with OHS Act Section 7 or ISO 45001:2018.
1. [bookmark: _Toc151319846][bookmark: _Toc163205826][bookmark: _Toc174297140][bookmark: _Toc174348565]Occupational hygiene and health risk assessment.
1. [bookmark: _Toc151319847][bookmark: _Toc163205827][bookmark: _Toc174297141][bookmark: _Toc174348566]Medical surveillance is conducted by an occupational health practitioner.
1. [bookmark: _Toc151319848][bookmark: _Toc163205828][bookmark: _Toc174297142][bookmark: _Toc174348567]Method Statements/ Safe Working Procedures.
1. [bookmark: _Toc151319850][bookmark: _Toc163205829][bookmark: _Toc174297143][bookmark: _Toc174348568]The Contractor complies with the health and safety requirements contained in Appendix A to this Works Information.
1. [bookmark: _Toc151319851][bookmark: _Toc163205830][bookmark: _Toc174297144][bookmark: _Toc174348569]In addition, reference is made to documents and policies which the Contractor is required to adhere to.
1. [bookmark: _Toc151319852][bookmark: _Toc163205831][bookmark: _Toc174297145][bookmark: _Toc174348570]No Contractor or supplier will be allowed access on site without a valid South African Police clearance certificate.

1. [bookmark: _Toc137798046][bookmark: _Toc229128249][bookmark: _Toc176348321]Environmental constraints and management
1. [bookmark: _Toc176253976][bookmark: _Toc176256526]The Employer’s goal is to ensure zero harm to the environment and to ensure that any possible impact is mitigated or managed.  The Duty of Care and implementation of best practices is critical during operations, and full communication on environmental issues is required at all times. 
1. [bookmark: _Toc176253977][bookmark: _Toc176256527]All processes are subject to environmental review throughout the contract. 
1. [bookmark: _Toc176253978][bookmark: _Toc176256528]The Contractor complies with all National and Local legislation requirements as well as Employer procedures and policy. 
1. [bookmark: _Toc176253979][bookmark: _Toc176256529]The following applies to promote the Employer’s goal of zero harm to the environment: 
1. Respect and care for the natural environment and each other 
1. Minimise or mitigate any impacts that may cause harm or pollution to the environment
1. Report immediately an environmental incident requiring action, such as a spill 
1. [bookmark: _Toc176253980][bookmark: _Toc176256530]The Contractor develops a method statement/ operational plan for the management of waste material that is accepted by the Project Manager before site implementation
1. [bookmark: _Toc176253981][bookmark: _Toc176256531]The method statement on waste management includes the identification of possible waste streams, temporary storage and disposal options for each waste type, and contingency plans in the case of any environmental incident. 
1. [bookmark: _Toc176253982][bookmark: _Toc176256532]The method statement on waste management includes/specifies:
1. Demarcated storage areas are located in such a manner that it can provide optimum handling and transportation of waste material
1. Stored in suitable labeled containers or drums / sealed if hazardous in bunded areas or spill platforms to prevent pollution or harm to the environment
1. Duty of care and implementation of best practices
1. [bookmark: _Toc176253983][bookmark: _Toc176256533]The Contractor provides Safety Data Sheets for all chemical or hazardous / potentially hazardous material brought onto the site. 
1. [bookmark: _Toc137798047][bookmark: _Toc229128250][bookmark: _Toc176348322]Quality assurance requirements
1. [bookmark: _Toc176253985][bookmark: _Toc176256535][bookmark: _Toc176348323]Quality management for the works is per the Employer’s Supplier Quality Management Specification 240-105658000 (QM-58).
1. The Contractor complies with the requirements as stated on document 240-105658000 (QM-58) page 27 of 58 items 3.1.1 and 3.1.12 regarding the Contract Quality  Plan for his sub-contractors and suppliers of material.
1. [bookmark: _Toc176253986][bookmark: _Toc176256536][bookmark: _Toc176348324]The Contractor complies with the latest version of the ISO 9001:2015 Quality Management System Requirements.
1. [bookmark: _Toc176253987][bookmark: _Toc176256537][bookmark: _Toc176348325]The Contractor defines the level of QA/QC or inspection imposed on his subcontractors and Contractor’s.
1. [bookmark: _Toc176253988][bookmark: _Toc176256538][bookmark: _Toc176348326]The Contractor notifies the Employer of any proposed changes to the quality management system that will affect the contract quality requirements, before implementing such changes.
1. The programming of inspections, hold and witness points are agreed between the Employer and the Contractor before undertaking any of the works.
1. [bookmark: _Toc176253989][bookmark: _Toc176256539][bookmark: _Toc176348327]The QCPs make provision for signatures indicating Completion by the Contractor and acceptance by the   Employer at the end of each activity.
1. [bookmark: _Toc176253990][bookmark: _Toc176256540][bookmark: _Toc176348328]The Quality Control Plan (QCP) manages the overall quality of the works. It lists detailed activities in order of execution where each activity is described and references the associated work packages. The Work Plan makes provision for signatures by the Contractor and acceptance by the Employer at the completion of each activity.
1. [bookmark: _Toc176253991][bookmark: _Toc176256541][bookmark: _Toc176348329]The Contractor prepares and submits fitment/installation procedures with quality check sheets as well as the Quality Control Plan. Quality acceptance criteria must be included in these procedures.
1. [bookmark: _Toc176253992][bookmark: _Toc176256542][bookmark: _Toc176348330]The Contractor defines the level of quality assurance or inspection imposed on his Sub-Contractors and suppliers.
1. [bookmark: _Toc176253993][bookmark: _Toc176256543][bookmark: _Toc176348331]The Contractor shall make use of the Employer’s standard work plan and QCP templates for site execution activities. The latest templates shall be provided during the implementation phase.
1. The Contractor shall make use of the Employer’s standard work package templates for site-related execution method statements. The latest templates shall be provided during the implementation phase.
1. All test protocols and method statements shall be subjected to full review and acceptance by the Employer before and after any work and shall be fully signed by the Contractor. It shall clearly indicate the signatories as well as revision statuses.
1. All technical design and implementation documentation and the QCPs are submitted to the Employer for acceptance before the Works are executed.
1. [bookmark: _Toc176253994][bookmark: _Toc176256544][bookmark: _Toc176348332]The Contractor is made aware of the requirement that all documents or designs submitted for review to the Project Manager for acceptance, require a process of review.
1. [bookmark: _Toc149793028][bookmark: _Toc149793318][bookmark: _Toc149846821][bookmark: _Toc176348333][bookmark: _Toc176256545][bookmark: _Toc176253995][bookmark: _Toc227571199][bookmark: _Toc213203997]The Contractor documents all inspections as part of the quality assurance and control procedures. These documents are handed to the Employer as records.

1. [bookmark: _Toc137798048][bookmark: _Toc229128251][bookmark: _Toc176348334]Programming constraints 
1. [bookmark: _Toc176253997][bookmark: _Toc176256547]The Contractor submits a bar chart program (in MS Project format *.MPP or Primavera P6 format *.XER) detailing how the Works are executed within the stipulated dates, including weekends and public holidays.
1. [bookmark: _Toc176253998][bookmark: _Toc176256548]The Contractor submits the program, which indicates the start, Completion Date, duration, and dependencies of each activity.
1. [bookmark: _Toc176253999][bookmark: _Toc176256549]The Contractor notifies the Employer of any changes made to the updated program.
1. [bookmark: _Toc176254000][bookmark: _Toc176256550]The Contractor submits the program within two (2) weeks after the contract award.
1. [bookmark: _Toc176254001][bookmark: _Toc176256551]The program is updated and submitted weekly to the Employer for Acceptance.
1. [bookmark: _Toc176254002][bookmark: _Toc176256552]The program indicates each activity's start date, Completion Date, and duration.
1. [bookmark: _Toc176254003][bookmark: _Toc176256553]The program is updated and submitted every four (4) weeks during the manufacturing process
1. [bookmark: _Toc176254004][bookmark: _Toc176256554]The program is updated daily during Site implementation depending on the urgency of the matter.
1. [bookmark: _Toc176254005][bookmark: _Toc176256555]The Contractor submits the program, reflecting the agreed shift-sensitive durations per activity. 
1. [bookmark: _Toc176254006][bookmark: _Toc176256556]Activities are not longer than a shift as defined by the Employer.  
1. [bookmark: _Toc176254007][bookmark: _Toc176256557]Where activities are longer than a shift, they need to be broken down into shorter milestones.

1. [bookmark: _Toc137798049][bookmark: _Toc229128252][bookmark: _Toc176348335]Contractor’s management, supervision and key people
1. [bookmark: _Toc176254009][bookmark: _Toc176256559]The Contractor provides a detailed organisational structure and resource plan, clearly indicating the lines of authority and communication in the working area as well as outside of the working area for the works. 
1. The Contractor provides a list of all subcontractors, detailing their roles.
1. The Contractor does not modify any plant or materials unless accepted by the Project Manager, before implementation.
1. The Contractor notifies the Project Manager at least two weeks in advance of a Hold or Witness point on the works within the boundaries of South Africa unless otherwise agreed with the Project Manager
1. [bookmark: _Toc176254010][bookmark: _Toc176256560]The Contractor does not operate any equipment on Site unless specific authorisation is obtained from the Employer.


1. [bookmark: _Toc176348336]Invoicing and payment
1. Within one week of receiving a payment certificate from the Project Manager in terms of core clause 51.1, the Contractor submits a tax invoice to the Employer, showing the amount due for payment equal to that stated in the Project Manager’s payment certificate.
1. The Project Manager is to be copied in on all electronic invoices emailed.
1. Failure to submit the invoice to the correct address could result in payment delays.
1. The Contractor’s Tax Invoices comply with the requirements as stated in clause Z7 of the Contract Data
1. Invoices are submitted electronically to:
· Local Eskom Invoices - invoiceseskomlocal@eskom.co.za
· Foreign Eskom Invoices - invoiceseskomforeign@eskom.co.za
1. The following details are required when submitting invoices and additional data:
1. The subject line on your email should only contain your vendor number
1. Each invoice in PDF should be named with your invoice number only
1. All electronic invoices are sent in PDF format only
1. Attach the proof of delivery to your invoice
1. Where applicable, supporting documents are attached to the scanned PDF invoice as one attachment
1. A copy of the signed assessment certificate
1. CPA calculation sheet
1. Retention Certificate where it is a retention invoice
1. Any other appropriate documents, e.g.
1. For shipping invoices, please ensure the following documents are attached
1. Invoice (this should only reflect the shipping cost)
1. Commercial invoice
1. Delivery note
1. Your shipping costs calculation is relevant to that invoice – not a generic calculation (The amount of the shipping costs calculation has to balance on the amount on the invoice.)
1. Forwarding agent’s invoice
1. The customs document
1. Please do not attach unnecessary documents as this will make the file too large

1. Other requirements:
1. For foreign invoices, suppliers will still be required to physically deliver hard copies of original documents to the respective Document Management centres even though the invoices have been submitted electronically
1. Ensure compliance with the tax requirements for submitting invoices electronically
1. Each PDF should contain one credit note, one debit note, or one credit note only. More than one invoice can be submitted per email
1. Any CPA applicable is invoiced separately so that if there are issues on the CPA, the rest of the invoices can be paid while the CPA issues are resolved
1. Include the following information on the Invoice:
1. Name and address of the Contractor and the Project Manager
1. The contract number and title
1. Contractor’s VAT registration number
1. The Employer’s VAT registration number is 4740101508
1. The total amount invoiced excluding VAT, the VAT, and the invoiced amount including VAT
1. Contractor's company registration number if applicable
1. Contractor’s banking details
1. Name and address of the recipient
1. Tax invoice number and date of issue
1. Description of goods/services provided
1. Quantity or volume of goods/services
1. Period time for which the Tax Invoice is being rendered
1. Relevant Task Order Number (commencing with a 45 prefix)
1. Relevant line-item number
1. Statement whether value-added tax is included or excluded.
1. [bookmark: _Toc137798051][bookmark: _Toc229128254][bookmark: _Toc176348337]Insurance provided by the Employer
Insurance by the Employer is managed in accordance with section 87 of the core clauses in ECC3.
1. [bookmark: _Toc137798052][bookmark: _Toc229128255][bookmark: _Toc176348338]Contract change management 
1. Contract change management is managed per section 6 of the core clauses in ECC3. In summary, if the Employer/Contractor notices a change, an event register is issued. If the event/change has cost implications, then a quotation is submitted with the event register.
1. The Project Manager assesses the quotation and instructs in writing to the Contractor.
1. [bookmark: _Toc137798053][bookmark: _Toc229128256][bookmark: _Toc176348339]Provision of bonds and guarantees
1. The form in which a bond or guarantee required by the conditions of the contract is to be provided by the Contractor is given in Part 1 Agreements and Contract Data, document C1.3, Sureties.
1. The Employer may withhold payment of amounts due to the Contractor until the bond or guarantee provided 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, as stated in this contract.
1. The Contractor provides the bonds and guarantees as agreed to within 2 weeks after the Contract Date.
1. [bookmark: _Toc137798054][bookmark: _Toc229128257][bookmark: _Toc176256565][bookmark: _Toc176348340]Records of Defined Costs, payments & assessments of compensation events are to be kept by the Contractor
To substantiate the Defined Cost of compensation events, the Employer requires the Contractor to keep records of amounts paid by him, in the following format:

	Type of Cost
	Type of Record

	People employed by the Contractor (labour) 
	Signed timesheets, data costs, cell phone, etc

	Plant
	Running hours for the plant

	Materials 
	Register of materials used

	Work subcontracted by the Contractor
	sub-contractor’s or third-party costs or payments. E.g. Accommodation, hiring costs, etc

	Equipment 
	Register of Equipment used or hired which includes rates for the number of days claimed



1. [bookmark: _Toc137798050][bookmark: _Toc229128253][bookmark: _Toc176256566][bookmark: _Toc176348341]Training workshops and technology transfer
1. The training of the Employer’s personnel in the operation and maintenance of the Works is done by the Contractor. 
1. The training is conducted on site and completed at least 6 weeks before installation starts. 
1. The Contractor compiles and sets up operation and maintenance training plans for the Works.
1. The Contractor provides formal operator, basic maintenance, specialised maintenance, and engineering training on the excitation related equipment as supplied and installed at Vanderkloof Power Station for the duration of the Works as per section 5.2.9.
1. The Contractor is responsible for providing a training register to keep as proof of training provided. The signed-off training register by all participants is also supplied to the Project Manager. 
1. Refer to schedule A for further requirements to be provided for by the Contractor.
1. [bookmark: _Toc137798055][bookmark: _Toc229128258][bookmark: _Toc176348342]Engineering and the Contractor’s design
0. [bookmark: _Toc176256568][bookmark: _Toc176348343]Vanderkloof Hydroelectric Power Station is situated on the Orange River and consists of two salient pole hydroelectric synchronous generator units. The primary purpose of the station is to supply peak energy to the interconnected power system. During times of excess water inflow to the dam, both units are required to run continuously operating at base load. The units are also required to operate continuously during emergency conditions at maximum active power. The station is unmanned after hours and is operated remotely from the national control centre.
0. [bookmark: _Toc176256569][bookmark: _Toc176348344]The two synchronous generating units are fitted with Toshiba excitation systems which are of the potential source static type. The existing excitation system is enclosed within panels attached to the generator enclosure on the machine hall level. The excitation system panels are segregated into excitation system electronics, field breaker, field discharge, and power electronic converter panels. A three-phase dry-type excitation transformer per unit is located on the turbine level below the excitation system panels. The three-phase excitation transformers are supplied by the high voltage busbars of the generator by means of a non-segregated bus duct and busbars to each transformer enclosure.
0. [bookmark: _Toc176256570][bookmark: _Toc176348345]The existing excitation system consists of an Automatic Voltage Regulator (AVR) and Field Current Regulator (FCR). A superimposed Automatic Power Factor Regulator (APFR) is also installed. The APFR is used to load and de-load the machine at the unity power factor. The FCR is in operation during initial excitation and serves as a backup to the AVR. The AVR is used during normal operation. There is a follower circuit to ensure that the set points of AVR and FCR are balanced.
0. [bookmark: _Toc176256571][bookmark: _Toc176348346]The existing converter consists of a forced-cooled full wave controlled six pulse rectifier assembly which is used to provide the field current to the main field winding of the synchronous generator. The converter has four parallel thyristor trays for redundancy purposes. The DC connection to the main field winding is achieved by using slip rings. The field winding of the synchronous generator is field flashed using the station DC supply to provide initial excitation to the synchronous generator.
0. [bookmark: _Toc176256572][bookmark: _Toc176348347]The existing generator power export system consists of a three phase individually enclosed air-insulated busbar system up to the Low Voltage (LV) side of the generator transformer. The generator transformer steps up the voltage to 220 kV. There is only one generator breaker which is located on the high voltage side at Roodekuil distribution station approximately 3 kilometres away from Vanderkloof Power Station. The 220 kV power export system consists of a three-phase overhead line.

2. [bookmark: _Toc137798056][bookmark: _Toc229128259][bookmark: _Toc176348348]Employer’s design
1. The new excitation system design is of a potential source static excitation system with the source of supply being derived from the machine bus bars via new uprated dry-type excitation transformers.
1. The new potential source static excitation system utilises the latest excitation design principles for improved regulation characteristics and provides intelligent limiters, improved protection, improved monitoring, and improved fault diagnostics to minimize downtime.
1. The excitation system and excitation transformers are designed, manufactured, and tested in accordance with international standards, fully compliant to South African Grid Code requirements and Eskom specifications as referenced within this document.
1. Maintenance philosophies ensure long-term plant health and maximum availability.
1. Maintenance, inspections, and operating activities are performed safely and with ease.
1. Improved monitoring is provided to reduce system downtime and to detect component failures timeously and accurately.
1. Protection elements are provided for to ensure maximum safety for plant and personnel.
1. The stated redundancy in this specification is paramount to obtain maximum operational effectiveness and the design shall minimize as far as possible the risk of common mode failures.
1. Monitoring functions and protection equipment shall be selected, designed, and coordinated to ensure the absolute maximum availability of the redundancy design philosophies.
1. The power supply and cooling fan design requirements shall be strictly adhered to as per the requirements of this specification.
1. The sections to follow and schedules A provide more details regarding the required specific design philosophies, specifications, and other requirements.

2. [bookmark: _Toc137798057][bookmark: _Toc229128260][bookmark: _Toc176348349]Parts of the works which the Contractor is to design
1. [bookmark: _Toc173754680][bookmark: _Toc176348350]Scope of Work Overview
The Contractor is responsible for the following high-level scope:
1. Complete design, procurement, transportation, shipping, manufacturing, assembly, testing, off-loading, installation, and commissioning of a complete potential source static excitation system and excitation transformer for each generator at Vanderkloof Power Station.
1. Design, manufacturing, testing, and certification of all applicable equipment in accordance with international standards as well as the Employer’s specifications and requirements as stated within this document.
1. Testing includes factory acceptance tests, the Employer specific function tests, site acceptance tests, onsite commissioning tests, and grid code compliance tests.
1. Perform excitation system and generator grid code simulations, studies, testing, and model validations for each new installation.
1. Routine and type testing of the excitation transformers (if reports and certification are not available).
1. Provide settings and logic for all configurable devices.
1. Design and interfacing to the Employer’s plant and design philosophies.
1. Provide design, operating, maintenance, test, compliance, quality, settings, and implementation documentation as per the Employer’s requirements for the duration of the Works.
1. Decommissioning of all existing excitation related equipment and transformers where specified.
1. Safe and secure removal, packaging, and wrapping of each excitation system component decommissioned, for the first unit only, to enable the Employer to store these and use them as spares for the other unit.
1. Disconnect and remove/drop all old cables from the existing panels’ cable entry points. This shall include the removal of glanding, gland plates, and old fireproofing material. The Employer shall then remove all the old cabling from the existing cable racks.
1. Complete erection and installation services of the Works specified.
1. The option is to refurbish the existing excitation transformer enclosures onsite or to provide new enclosures to suit the new design requirements for the new transformers.
1. Provide new segregated excitation system enclosures for the new excitation system converters, field breaker, discharge circuit, and electronics.
1. Supply and installation of new cabling between excitation system-related panels onto the existing racking on site. The cabling scope is defined in more detail in the sections to follow. No additional new racking is required.
1. May provide scaffolding as required for the installation of new cabling or utilise the Employer’s scaffolding on site.
1. Supply and installation of fire barrier material for the excitation Works.
1. Provide formal operating, maintenance, and engineering training locally in South Africa.
1. Provide spares as defined by the Employer.
1. Provide maintenance tools, engineering tools, associated software, and licenses.
1. Performs guarantee inspections post execution.
1. Provides competent, knowledgeable, and fully trained staff for all aspects of the Works.
1. [bookmark: _Toc173754681][bookmark: _Toc176348351]General Equipment Requirements 
The following is a general overview of the equipment provided by the Contractor:
1. The Contractor shall specify the details where required or state compliance to the requirements as specified in Schedules A. The Contractor shall ensure to completion of the Schedule B part.
1. All equipment shall be compliant, certified, and tested according to their respective standards and documented proof shall be provided for all equipment and materials.
1. In the case where the required certification is not available, the associated tests shall be provided for by the Contractor and certified accordingly by an accredited test laboratory which shall have a valid membership or accreditation by ILAC.
1. The Employer has a list of approved electronic devices for several selected discrete electronic components i.e., auxiliary relays, protection IEDs, contactors, terminals, transducers, etc. All equipment as provided by the Contractor which falls under these categories shall be provided for introduction to the list after the contract award or select already approved devices from the list after the contract award.
1. The equipment shall be designed for operation at Vanderkloof Power Station under the prevalent environmental conditions stipulated in the schedules.
1. A detailed product life cycle plan for the excitation system shall be provided for evaluation during the tendering phase.
1. The control system shall be of a digital type. This includes sampling of analogue input values up to the generation of converter firing pulses.
1. The excitation system ensures no oscillatory behaviour before synchronising, on load, and after load rejection.
1. Two identical and completely independent channels, referred to in this document as “Channel 1” and “Channel 2”, shall be provided.
1. [bookmark: _Hlk165018647]All excitation system related control, protection, regulating, monitoring, and measurement functions shall be implemented in both channels 1 and 2 independently.
1. Either channel can be selected as master or as hot standby and shall be able to perform an automatic changeover in case the active channel fails.
1. The excitation system shall have an AVR, FCR, open loop control, Power System Stabiliser, power factor regulator, and limiters for each channel.
1. Each channel shall have their own identical hardware (i.e. power supplies, electronic control & measurement modules, transducers, aux relays, etc), unless where specifically stated otherwise.
1. It is preferred that each channel shall have its own independent converter without current sharing.
1. All equipment shall be cooled by means of air. Water cooling of any equipment shall not be acceptable.
1. Only one field breaker is required.
1. Only one field suppression/de-excitation power circuit is required.
1. Only one DC field flashing circuit for initial excitation is required.
1. A rotor earth fault monitoring scheme shall be provided.
1. An independent standalone transformer overcurrent protection scheme shall be provided.
1. Transient/fault recording capability shall be provided.
1. Sequence of events recording capability shall be provided.
1. A local HMI at the excitation system shall be provided.
1. New excitation transformers shall be provided.
1. Additional protection and metering class current transformers shall be provided and installed on the primary side of the excitation transformers.
1. Equipment shall have self-supervision elements incorporated into the design to detect abnormal conditions for all equipment installed.
1. Equipment shall be installed in such a way as to promote easy removal without the need to remove adjacent components during failures.
1. Equipment consisting of asbestos or any other hazardous substances/materials shall not be used within the excitation system.
1. All equipment installed near heat generating sources, i.e., excitation transformers, converters, snubber resistors, field flashing resistors, discharge resistors, panel heaters, etc. shall be adequately rated for the temperature it is being exposed as well as minimum clearances.
1. Sensitive electronic components shall not be installed in panels where excessive heat is generated i.e., inside converter cubicles.
1. All components and materials selected shall be rated to withstand the worst-case fault, transient, and steady state conditions including lighting activity.
1. The Contractor shall be responsible for the calculation of all required settings for every configurable device.
1. All logic and settings of configurable devices shall be based on further review and acceptance by the Employer.
1. Calculations shall be provided to the Employer for the sizing of all related power and protection components.
1. The excitation system shall have integrated testing features into the software for routine and commissioning testing purposes.
1. All materials, tools, and equipment shall be compliant to the relevant local and/or international standards, codes, regulations, manufacturer’s specifications and the Employer’s specifications.
1. All equipment shall be accommodated by their respective routine test reports and type test certification.
1. All applicable tools shall be accommodated by their valid calibration certificates for the duration of the Works.
1. The sections following below must be read in conjunction with Schedules A which describes the requirements in more detail.
1. [bookmark: _Toc173754682][bookmark: _Toc176348352]Automatic Voltage Regulator
1. The automatic voltage regulator (AVR) mode shall be the default mode of operation.
1. The time constants of any voltage measuring devices affecting the AVR performance shall be clearly stated during the development of the system settings.
1. The maximum and minimum setpoint limit ranges shall be adjustable.
1. When the unit is disconnected from the grid, the AVR shall automatically revert to an offline preset value. This offline preset shall be interlocked with the units’ synchronised status.
1. Follow-up control shall continuously be applied between all applicable regulators.
1. [bookmark: _Toc173754683][bookmark: _Toc176348353]Field Current Regulator
1. During normal operation the field current regulator (FCR) mode shall only be used as the backup mode in case both channels’ AVR modes fail in case the generator is already synchronised to the grid.
1. FCR mode is also referred to as “Manual Mode”.
1. The excitation system shall not be allowed to start up under normal conditions if the system is in FCR control. It shall only be allowed under test conditions.
1. The FCR mode shall also be used for during commissioning and related test activities.
1. Continuous follow-up control shall be applied between FCR and AVR.
1. [bookmark: _Hlk165301491]The maximum and minimum setpoint range for online (unit synchronised) conditions shall be limited so as to not exceed the rotor’s thermal capacity and not to cause a risk of pole slip. The settings shall be graded and finalised during the detailed design phase.
1. The maximum setpoint range shall also be selected depending on the speed of the controller should the machine be disconnected from the network while exporting reactive power to prevent severe overvoltage conditions.  
1. When the unit is disconnected from the grid, the FCR shall automatically revert to an offline preset value. This offline preset shall be interlocked with the units’ synchronised status.
1. [bookmark: _Toc173754684][bookmark: _Toc176348354]Open Loop Control
1. An open-loop controller shall be implemented for test purposes to perform checks of the excitation control system prior to engaging any normal AVR or FCR regulation loop.
1. An open loop controller shall be provided in both channels.
1. The set-point under test conditions shall be controlled via local raise and lower commands that directly change the value of the converter firing angle.
1. Limitation on the firing angle shall be adjustable in software to the levels required as per commissioning test requirements.
1. When the excitation is switched on, the open loop controller shall not automatically regulate to any pre-set value and the default firing angle value shall always result in zero field current.  
1. Access to the test mode function shall be restricted and only commissioning personnel shall have controlled access to enable this function. Access can be restricted by means of password protection, user level access control or special software applications.

1. [bookmark: _Toc173754685][bookmark: _Toc176348355]Control Changeover
1. Either channel 1 or channel 2 shall have the ability to be selected as master or as hot standby 
1. Channel 1 or channel 2 shall be able to perform an automatic changeover whenever the active channel fails. All control transfers shall be logged in the event recorder.
1. If the converter bridges are capable of cross connection, also known as H-bridge configuration, then the option to disable this functionality shall be provided for.
1. The channel changeover configurations and criteria shall be provided for by the Contractor and shall be fully configurable. This configuration shall be reviewed and accepted by the Employer during the detail design phase. The configurations shall allow for maximum available redundancy without affecting the integrity of the related equipment.
1. [bookmark: _Toc173754686][bookmark: _Toc176348356]Superimposed Regulators
1. The automatic power factor regulator (APFR) shall only be activated and de-activated manually and this shall only be possible if the excitation system is in AVR mode.
1. The regulator shall be configured to ensure that the machine can be loaded and de-loaded at unity power factor.
1. The regulator shall automatically de-activate once FCR mode becomes active or when the machine is not synchronised to the network anymore. It shall not automatically reactivate upon change of these states.
1. The regulator shall not adversely affect the AVR settings and limiters applied.
1. While the regulator is active, and vice versa, the automatic voltage regulator set point tracks the stator voltage to ensure smooth transfer between the regulators.
1. [bookmark: _Toc173754687][bookmark: _Toc176348357]Limiters
1. [bookmark: _Hlk165374236]The PQ-limiter (P=active power and Q=reactive power) shall be dependent on the machine stator terminal voltage and shall automatically change its characteristics to maintain a constant margin of safety. The PQ-limiter shall be graded with the generator protection scheme (generator protection scheme provided by the Employer) loss of field settings as well as with the generator’s practical stability limits as per capability diagrams.
1. The maximum field current limiters shall consider the I2t heating characteristics of the stator and rotor and shall have a cooling down period applied to the characteristic for the respective thermal capacity to not be exceeded if multiple instances of the limiter ranges are reached.
1. The maximum field current limiters shall be provided by the excitation system software and shall ensure be grading with the excitation transformer independent overcurrent protection scheme. Correct grading and design philosophy shall be a joint effort between the Contractor and the Employer during the detail design phase.
1. The maximum field current limiters shall impose a limitation on the maximum field ceiling current.
1. The V/Hz (Volts per Hertz) derived from the generator output terminal voltage shall be used to influence the voltage set-point reference value of the excitation system to operate within the allowable V/Hz relationship. The V/Hz settings shall be graded with the latest generator protection scheme settings as provided by the Employer. This limiter shall also have priority over the soft start function.
1. The machines are required to operate under emergency conditions known as EL1 (emergency level 1). The stator current limiters shall ensure that the reactive power levels do not exceed the machine’s capability in both import and export regions.
1. Voltage limiters for over and under voltage shall not be enabled.
1. Activation of all limiters shall be captured by the excitation system’s event recorder.
1. [bookmark: _Toc173754688][bookmark: _Toc176348358]Field Forcing/Ceiling Current
1. The field forcing requirements shall comply with the latest grid code requirements and specifications listed in the schedules. No limitations shall be imposed on a generator’s full capability at rated power factor after an instance where maximum ceiling current has been applied for the maximum duration as specified in the schedules.
1. The field forcing functionality shall be provided in both channels.
1. The excitation equipment shall be designed to provide proper protection to the affected equipment during a plant trip under worst case field forcing conditions.
1. The field forcing function shall not become active for instances where this does not represent a true fault on the external power system, for example, a VT fuse failure or normal low voltage conditions.
1. [bookmark: _Toc173754689][bookmark: _Toc176348359]Power System Stabiliser
1. The Power System Stabiliser (PSS) provides damping for low-frequency local mode, inter-area mode, and inter-unit power system oscillations.
1. The power changes sourced from the prime mover, for example, load ramps due to normal loading, shall not practically influence the PSS output. Combinations of power and frequency shall be used to derive the stabilising signal. 
1. Both phase and gain settings shall be variable and shall increase the damping.
1. The PSS shall avoid the excitation of shaft torsional resonant frequencies or inter-unit oscillations.
1. The PSS shall not lead to voltage levels above of that specified in the schedules, even in the event of a generator trip at the rated power factor. Should these generator voltage levels be exceeded, the PSS shall automatically switch off (not disable) after a configurable time delay. Upon recovery of the machine voltage, the PSS shall switch on automatically after a configurable time delay.
1. If the machine active power output reaches below the threshold range specified in schedules, the PSS shall automatically switch off (not disable) after a configurable time delay. Upon recovery of the power level, the PSS shall switch on automatically after a configurable time delay.
1. FCR mode shall disable the PSS function.
1. The PSS function shall not automatically switch on again once it is disabled. Once disabled, the PSS function needs to be enabled manually. There shall be a distinct difference applied between the PSS being disabled versus being switched off.
1. The PSS function shall have a built-in test function and signal generator to perform the frequency response tests or alternatively analogue inputs shall be configured and made permanently available to connect an external signal generator. This test function and/or analogue test inputs shall be enabled manually and only be available during test mode.
1. [bookmark: _Toc173754690][bookmark: _Toc176348360]Initial Excitation
1. Initial excitation shall be provided by means of a field flashing circuit to raise the generator terminal voltage until the required minimum threshold voltage is available for the excitation system converter to supply the generator field winding from the excitation transformers.
1. The field flashing function shall only be active for a limited time until it is automatically deactivated by the excitation control software.
1. The field flashing function shall not automatically switch on during test mode. During test mode it shall be controlled manually by the test engineer as and when required.
1. The machines could be started and stopped multiple times at any time. There shall be no limitation imposed by the field flashing circuit’s rated capability on restricting any number of generator starts, especially the thermal capacity of any resistors installed. The time it takes to typically stop the machine plus the time it takes to start the machine again provides a sufficient cooling off period for any field flashing equipment installed.
1. A blocking diode shall be installed to prevent feedback to the DC source once the field voltage has built up to a level higher than that of the source voltage.
1. Any contactor installed shall be able to break the maximum rated field flashing current reliably and effectively when the field flashing fails to excite the generator or when the unit trips during the operation.
1. The field flashing operation shall be monitored and shall annunciate abnormalities.
1. [bookmark: _Toc173754691][bookmark: _Toc176348361]Soft Start
1. A soft start function shall be provided to ensure a slow build-up of excitation in the machine.
1. The soft start functionality shall disengage automatically when a pre-set set-point is reached.
1. The pre-set set-point and time to reach the pre-set shall both be adjustable.
1. During soft start operation the maximum field voltage shall be limited to the rated open circuit field voltage.
1. The function shall be monitored and the time-out event shall be captured in the events logger if the soft start time is exceeded.
1. [bookmark: _Toc173754692][bookmark: _Toc176348362]Excitation Transformers
1. The new excitation transformers shall be specified and designed by the Contractor to be specifically used with excitation system power converters.
1. The ratings of the existing excitation transformers installed on site shall not be used to specify the new transformers. The old transformers are not in compliance with the new specifications.
1. The excitation transformers are currently supplied directly from the existing three phase generator busbar system by means of non-segregated busbars.
1. Three separate one phase transformer configurations are preferred, however, due to installation space limitations, a three-phase transformer assembly design may be used again.
1. No oil type transformers shall be accepted.
1. Transformer nameplates shall be permanently affixed to the transformer and, in addition, transformer nameplates shall be affixed to the enclosure so that the nameplate be visible without opening any panels or covers.  
1. The winding temperature shall be monitored using two stages. Stage one shall be an alarm and stage two shall initiate a trip.
1. Any temperature monitoring sensor exceeding its set limits shall generate an alarm, however, tripping shall only be allowed if a minimum of two out of two sensors on the same phase exceed their limits per transformer.
1. All temperature inputs shall have rate of change monitoring and an alarm shall be raised when an abnormality has been detected in the measuring circuitry. A trip shall not be processed because of a faulty measurement circuit or sensor.
1. All additional busbars, cabling, flexibles, supports, insulators, steelwork and any other material required to comply with the design criteria shall be provided for by the Contractor.

1. [bookmark: _Toc173754693][bookmark: _Toc176348363]Excitation Transformer Primary Side CTs
1. Current transformers for each phase as specified in the schedules shall be designed, supplied, tested, and installed by the Contractor on the primary side of the excitation transformers.
1. Any wiring, brackets, supports, frames, busbars, etc. required to install the CTs shall be provided for by the Contractor.
1. [bookmark: _Toc173754694][bookmark: _Toc176348364]Excitation Transformer Enclosures
1. The excitation transformer panels are currently located indoors within the main power station building and is located one floor below the excitation system.
1. The Contractor shall have the option to re-use and/or modify the existing transformer enclosures to meet the design requirements or alternatively supply brand new enclosures. Either option shall meet the requirements of the minimum stated design criteria as stated in the schedules.
1. All old equipment inside the existing transformer enclosures shall be fully decommissioned by the Contractor unless otherwise instructed by the Employer during the execution phase.
1. The Contractor shall be responsible for all the required floor and space measurements on site and accuracy thereof.
1. The Contractor shall supply any additional materials as required by the new design for example: busbars, insulators, supports, cover plates, framework, backplates, etc. onsite required for the installation of the new equipment and modifications to the existing plant.
1. If the option to refurbish is selected, then the doors shall at least be removed, modified, refurbished, and repainted or new doors shall be fitted. 
1. Any unused holes on the doors shall be permanently closed off by means of seamless welds prior to final preparations and painting of the doors.
1. No exposed live parts of any connections or equipment shall be outside of the excitation transformer enclosure.
1. Accumulation of heat at the top of the enclosure shall not be allowed. The Contractor shall ensure that the enclosures comply to the new OEM ventilation requirements of the new excitation transformers. This includes the installation of any additional louvres and/or modifications to the transformer enclosure roof.
1. The Contractor shall ensure that the equipment installed inside the enclosures complies with the minimum clearance requirements.
1. The Contractor shall supply and install junction boxes at the transformer enclosures as and where required for the termination of the applicable cabling (i.e., temperature probes, CTs, switches, etc.) which interfaces to the excitation system and other plant interfaces.
1. No equipment (for example brackets, supports, CTs, trunking, etc.) shall be installed directly above the excitation transformers.
1. Inspection apertures shall be installed to also allow for thermography. The inspection points shall be installed with a suitable transparent material compatible with thermal imaging cameras and shall be strong enough to withstand the sudden increase in pressure and temperatures associated with an electrical fault.
1. All gland plates installed shall be non-ferrous to minimise eddy currents when single core power cables are used.  
1. The IP ratings specified shall not negatively impact the thermal capacity of the equipment installed.
1. All applicable equipment, doors, gland plates, etc. shall all be bonded to earth.
1. The enclosures shall be vermin-proof.
1. For any new enclosures the Contractor shall ensure that the total mass of the enclosure assembly is recorded.
1. No flat panel sheets bolted to any sides or back of enclosures shall be allowed.  A fold-over construction method shall be used for any removable cover panels that are bolted on.
1. No powder coating on top of a previous powder coating shall be allowed.
1. All access doors and covers with live apparatus behind them shall be adequately marked with warning signs to warn of live parts.
1. Limit switches shall be installed on all transformer enclosure doors.
1. [bookmark: _Toc173754695][bookmark: _Toc176348365]Excitation System Enclosures
1. Brand new excitation system enclosures shall be provided by the Contractor.
1. The new excitation system panels shall be installed indoors within the main power station building in the space allocated.
1. The Contractor shall be responsible for all the required measurements on site and the accuracy thereof.
1. These requirements shall be applicable for all the excitation system related equipment for example control, protection, discharge, switchgear and converter panels.
1. The excitation control electronics, power converters, field breaker, and field suppression equipment shall each be housed in separate self-contained cubicles.
1. The Contractor shall calculate the incident energy levels/Arc Thermal Performance Values (ATPV) for all power equipment and provide an optimal panel design, placement, and maximum protection for personnel working around control panels during live commissioning and maintenance activities. 
1. The Contractor shall modify the existing enclosure for fitment of the new panels without impacting the structural integrity of the generator enclosure. Modifications shall include, but not be limited to removal of old panels, painting, blanking of existing cut-outs not used, installation of seals, leveling, retiling if required, floor preparations, new support structures, etc.
1. Any painting required as affected by the excitation system Works on existing panels, structures, walls, etc shall match the existing paint used on site unless where specifically stated otherwise.
1. The Contractor shall supply any additional materials for example: busbars, insulators, supports, cover plates, framework, backplates, etc. onsite required for the installation of the new equipment.
1. Blanking of any unused openings or existing doors not required anymore shall be performed by means of new bolted steel cover panels (fold-over construction) covering the entire area or with new doors. Patching of small sections (i.e., cut-outs in existing panels/doors) shall not be allowed.
1. No steelwork of the existing enclosures shall be re-used which affects the visible outside aesthetics of new panels unless specifically stated or agreed to otherwise during the detail design phase.
1. The Contractor shall be responsible for the design of the panel layout such that the overall dimensions of the new enclosures are designed to fit within the existing allocated space. The new installation shall represent a uniform quality.
1. All gland plates installed shall be non-ferrous to minimise eddy currents when single-core power cables are used.  
1. The IP ratings specified shall not negatively impact the thermal capacity of the equipment installed.
1. All applicable equipment, doors, gland plates, etc. shall be bonded to earth.
1. The enclosures shall all be vermin proof.
1. The Contractor shall ensure that the total mass of the assemblies is recorded.
1. No flat panel sheets bolted to the front, sides, or back of enclosures shall be allowed.  A fold-over construction method shall be used for any removable cover panels that are bolted on.
1. Lights shall be installed in each compartment and shall automatically be activated by means of a limit switch at the respective door. It shall also be possible to switch the lights off manually.
1. No powder coating on top of a previous powder coating shall be allowed.
1. All access doors and covers with live apparatus behind them shall be adequately marked with warning signs to warn of live parts.
1. When a door is opened it shall be monitored by means of limit switches. The limit switches shall not initiate a trip. The monitoring shall be performed by means of normally open contacts connected in series.
1. The panel design shall take into consideration the mechanical vibrations of the plant.
1. The design of the panels shall ensure that access to the rear of the equipment is not obstructed.
1. Where forced cooling is used, this shall not induce a negative pressure inside any enclosure. An air duct shall ensure that the air is channelled from the outside only and not obtained from within the inside of the enclosure.
1. The minimum air filter requirements, where installed, shall comply with the requirements stated in the schedules. Filters shall be easily accessible and removable for maintenance purposes.
1. The rear of test blocks mounted on doors shall be covered by using a transparent low flammability polycarbonate sheeting to prevent accidental contact with live terminals or be housed in a similar box with transparent cover which shall cover all live or exposed terminations.  The cover shall be removable without disturbing the wiring or loom to allow access to the test points when required.
1. Access to other exposed live parts of equipment within the panels shall be restricted when a door is opened and transparent polycarbonate sheeting shall be used where required.
1. [bookmark: _Toc173754696][bookmark: _Toc176348366]Converter Bridges
1. No water-cooled bridges shall be allowed.
1. If cooling fans are used, they shall have a separate auxiliary supply transformer for the “main” fans and a separate supply transformer for the “backup” fans. Each fan set shall also have an external test supply changeover selection and shall be able to be selected for either the main supply or test supply.
1. Should forced cooling be used, the full redundancy concept applies for each converter.
1. The converters shall be rated to handle the full field forcing capability and specified duration without exceeding the thermal capability.
1. Each converter shall be permanently marked with its non-conductive nameplate data.  
1. Access to each converter and individual components thereof shall be unobstructed to promote easy maintenance, replacement and repairs of converters as and when required.
1. Converters shall be installed by means of robust bolted connections. Rackable converters shall be avoided.
1. [bookmark: _Toc173754697][bookmark: _Toc176348367]Field Circuit Breaker
1. The FCB control shall be performed by the excitation system control only.
1. The operating coils of the breakers shall not be held-in type or no-volt coils.
1. The FCB shall not be able to be closed if the integrity of the trip circuit is not healthy. FCBs shall be equipped with trip circuit supervision without negatively impacting on the trip coil operational sensitivity.  Trip circuit supervision monitoring shall be designed as follows:
2. while the FCB is closed, it shall produce an alarm if continuity is compromised, and
2. while the FCB is open, it provides an interlock to closing the FCB if continuity is compromised.
1. The trip circuit supervision shall be configured so as not to produce spurious alarms during FCB switching operations.
1. The trip circuit operating voltage shall be the equivalent to the plant battery voltage and shall be derived directly from this source.  No intermediate power supply or DC to DC converters shall be allowed as a tripping supply.
1. The FCB shall only open when it is tripped due to a fault. During normal shutdown operations of the generator the field circuit breaker shall remain closed.
1. During the start-up sequence of the machine, if open, upon the excitation start command the closing of the FCB by the excitation control shall occur automatically to minimise manual operator intervention.
1. The FCB shall be rated to break the highest possible field current, even in the event of field forcing where the field current may exceed the maximum continuous rating or in the event of short circuits.
1. The minimum number of spare auxiliary contacts shall be provided as stated in the schedules to interface with plant equipment. The FCB auxiliary contacts shall be driven directly from the breaker shaft or at least as part of the FCB standard OEM design.
1. [bookmark: _Toc173754698][bookmark: _Toc176348368]Field Suppression
1. The field suppression circuit shall be activated by means of static electronic components (i.e. antiparallel thyristors with control board). The use of physical make before break contacts/contactors to provide a path for field current discharge shall not be accepted.
1. The field suppression resistor shall be located and installed such a position that the heat dissipation or failure of the resistor does not impact any other surrounding equipment.
1. The field suppression circuit shall be designed to discharge the field current under worst case conditions, for example, during a three-phase short circuit at the generator output terminals.
1. The field suppression circuit shall immediately be activated for tripping operations. For normal off/stop operations the excitation system shall have the ability to go into inversion mode to dissipate the field energy without opening the field breaker.

1. [bookmark: _Toc173754699][bookmark: _Toc176348369]DC and AC Transient Overvoltage Protection
1. The Contractor provides for all the protection elements to ensure the excitation system equipment, excitation transformers and affected plant are adequately protected against any AC and DC over voltages. This shall include over voltages caused by switching transients, commutation spikes, machine full load rejections, etc..
1. [bookmark: _Toc173754700][bookmark: _Toc176348370]Transformer Overcurrent Protection Scheme
1. The transformer overcurrent protection scheme shall be applied independently on a standalone Intelligent Electronic Device (IED) installed locally at the excitation system.
1. The protection scheme shall trip the excitation field breaker, excitation system control and generator protection scheme directly.
1. It shall be noted that the protection philosophy employed, and setup of this protection scheme, is different from conventional protection. The following philosophies shall be applied in the IED:
2. An independent channel changeover characteristic shall be configured. A sustained high field current condition may arise because of a defective channel and a transfer between channel 1 and channel 2 shall be initiated by the IED to afford the opportunity to rectify the issue. This changeover characteristic inside the IED shall be graded with the excitation system over excitation limiter and transformer overcurrent protection settings. 
2. Transformer overcurrent protection shall be configured inside the IED.
2. Temporary settings shall be configured inside the IED for commissioning purposes, i.e., to protect the temporary supply cable.
1. The settings and logic applied shall be reviewed and influenced by the Employer and shall be finalised during the detail design stage.
1. The equipment used shall have self-monitoring functions and shall prevent maloperations due to faulty equipment. An alarm shall be generated if any of the equipment fails.
1. The IED output contacts shall latch after an operation until the reset function is operated.
1. High power contacts shall be used to trip the field breaker coils. Each trip coil shall be tripped independently by its own contact.
1. The tripping, signalling and control interfacing to the excitation system shall be performed by means of hardwired connections only.
1. The protection scheme shall remain stable/solid if the power source is switched on and off randomly at any time(s).
1. The IED time, if configurable, shall be synchronised by the Contractor to the Employer’s master clock. All hardware and/or software to achieve this shall be supplied and configured by the Contractor.
1. The protection IED’s used shall be on the Employer’s list of pre-approved electronic devices (available on request) or shall be tested by the Employer for inclusion onto the list.  The Contractor provides the required sample IED(s) for testing as and when required.
1. IED’s shall be powered directly from the unit DC supply and no intermediate power supply modules shall be allowed.
1. [bookmark: _Toc173754702][bookmark: _Toc176348372]Field Winding Earth Fault Monitoring
1. The IED provided by the Contractor shall be of an already proven application. 
1. The scheme shall be installed locally at the excitation system.
1. The scheme shall have configurable output contacts as stated in the schedules.
1. The equipment used shall have self-monitoring functions and alarms shall be generated if the equipment fails.
1. The protection scheme shall remain stable/solid if the power source is switched on and off randomly.
1. The earth fault monitoring scheme shall allow for safe isolation of the injection signal to the DC circuit for maintenance purposes. The isolation status of the injection signal shall be alarmed.
1. The interfacing to the excitation system shall be performed by means of hardwired connections only. 
1. The IED time, if configurable, shall be synchronised by the Contractor to the Employer’s master clock. All hardware and/or software to achieve this shall be supplied and configured by the Contractor.
1. The protection IED’s used shall be on the Employer’s list of pre-approved electronic devices (available on request) or shall be tested by the Employer for inclusion onto the list.  The Contractor provides the required sample IED(s) for testing as and when required.
1. IED’s shall be powered directly from the unit DC supply and no intermediate power supply modules shall be allowed.
1. [bookmark: _Toc173754703][bookmark: _Toc176348373]Rotor Temperature Monitoring
1. Rotor (field winding) temperature monitoring shall be provided and calculated by using, for example, the reference temperature, rotor resistance, field voltage, field current, brush volt drop, etc. as input variables.
1. The rotor temperature shall only be used to monitor two levels of alarming and shall not initiate a trip.
1. Suitable filtering shall be applied to prevent false alarms and incorrect representations of analogue data during regulating functions or transients.
1. The Contractor shall perform all required tests and measurements on site to obtain the required input data for the rotor temperature measurement function.
1. [bookmark: _Toc173754704][bookmark: _Toc176348374]Generator VT Fuse Failure Monitoring
1. The excitation control system shall detect VT fuse failures during start-up and during normal steady-state operations.
1. A fault occurring in the voltage transformer circuitry and a sudden drop in machine voltage shall automatically be discriminated between.  
1. When both channels’ AVR VT inputs fail, a transfer to FCR mode shall be initiated when the machine is already synchronised to the network.
1. When both channels’ AVR VT inputs fail during startup (machine offline), the excitation system shall initiate an internal stop.
1. [bookmark: _Toc173754705][bookmark: _Toc176348375]Internal Supplies
1. The minimum supply configuration shall be designed as per Figure 1 below.
1. Suitable filtering shall be installed so that the equipment which is supplied by the AC shunt supplies are not affected by any interferences caused by commutation.
1. If cooling fans are installed, it shall be possible to test these fans from a test supply. It shall be possible to manually select the test supply.
1. All equipment connected to the external AC and/or DC sources as well as the internal supplies shall be rated to withstand the specified voltage ranges and ripple voltages.
1. If the one channel’s DC/DC power supply fails, the AC/DC power supply shall be able to carry the full rated load capacity of the circuits it supplies and vice versa.
1. Power supply modules shall have a manually adjustable output range to prevent cyclic hunting of paralleled power supplies.
1. The monitoring of supplies shall discriminate between internal supply module failure, loss of primary input voltage supply, and fuse/MCB operations.
1. All protection elements shall be installed as close as possible to the source of supply and the associated wiring and/or cabling shall be rated accordingly for the applicable loads and fault levels.
1. Alarms on AC/DC supplies shall be blocked when the excitation system is off and the shunt voltage is below a configurable threshold.
1. Common points of failure shall be avoided at all costs to ensure that a single fault on the supply circuits does not affect the integrity of both channels and converters.
1. Power supply modules shall not limit the protective functionality of any protection elements installed (ie power supply module current limiting preventing a fuse from operating during a short circuit).
1. Supplies shall only be diode combined after galvanic isolation of the primary sources i.e. only the secondary side of the power supplies.  Diode decoupling on the primary side/external plant DC shall not be accepted.


[bookmark: _Ref173218011][bookmark: _Ref170288267][bookmark: _Toc172549153][bookmark: _Toc181807580]Figure 1 - Internal Supply Configuration

1. [bookmark: _Toc173754706][bookmark: _Toc176348376]Auxiliary Shunt Supply Transformers
1. Separate auxiliary supply transformers shall be provided for each channel.
1. The primary windings insulation levels shall be rated to withstand the commutation voltage transients.
1. Transformer nameplate data shall be fixed to the transformer with screws, bolts, or rivets in such a way not to damage any insulation and shall not pose any safety hazard to personnel i.e., sharp edging.  
1. Nameplates shall not be applied by means of stickers or plastic adhesive labels. Data shall be engraved or punched on heat resistant material like aluminium or stainless steel.
1. [bookmark: _Toc173754707][bookmark: _Toc176348377]Transducers
1. Transducers shall correctly transform any values of a DC nature, sinusoidal or non-sinusoidal wave forms to a correct and accurate representative DC mA output.
1. Field voltage transducers shall be able to transduce the average DC value correctly and be immune to commutation and fundamentally high AC frequency components.
1. Any transducers from busbars or shunt resistors shall be protected and be isolatable as close as possible to the source. Isolation points from shunt resistors shall not introduce additional resistance which may affect the accuracy of the measurement.
1. The output of transducers shall be galvanically isolated from the input.
1. [bookmark: _Toc173754708][bookmark: _Toc176348378][bookmark: _Hlk167288127]Event Logger
1. All excitation system related events, monitoring functions and protection operations (alarms, trips, status changes, etc.) shall be logged chronologically by the local event logger and shall be time stamped accordingly.
1. The event logger shall not discard any stored data in case of a complete power failure.
1. All binary input and output signals from and to the Employer’s plant interfaces (i.e. Excitation on command, Excitation is on, etc.) shall be evented by the excitation system event logger. Refer to the plant interfacing section 3.4.1 for further details regarding the interface signals.
1. The event logger’s time shall be synchronised by the Contractor to the Employer’s master clock. All hardware and/or software to achieve this shall be supplied and configured by the Contractor.
1. All tools and software required to view, extract, and save the events logs locally at the excitation system panels shall be provided for by the Contractor.
1. The event logger may be integrated as part of the local HMI hardware and software.
1. Events that are published by the excitation system via the communications network to the Employer’s SCADA shall also be recorded on the local event logger.  

1. [bookmark: _Toc173754709][bookmark: _Toc176348379]Transient Recorder
1. The recorder shall not discard any stored data in case of a power failure.
1. The transient recorder shall be configurable to record pre-selected data as per the schedules.
1. The triggers to start the transient recorder shall be configurable.
1. If the recorder is capable of being triggered by analogue values, it shall be possible to disable analogue triggers.
1. The transient recorder shall be configurable to either stop the recorder once the memory is full or to allow overwriting of the oldest recording.
1. The recorder’s time shall be synchronised by the Contractor to the Employer’s master clock. All hardware and/or software to achieve this shall be supplied and configured by the Contractor.
1. Any data converters that can convert the disturbance records to Comtrade shall be provided for.
1. All tools and software required to view, extract, and save the recording locally at the excitation system panels shall be provided for.
1. The recorder may be part of the local HMI hardware and software. It is not required to be a standalone device.
1. [bookmark: _Toc173754710][bookmark: _Toc176348380]Local HMI
1. The hardware selected shall be of a robust and industrially hardened design.
1. If the HMI software relies on a Windows based operating system, the HMI computer shall be of a discrete design. A serviceable computer shall be installed separately to the display screen in such case.
1. The HMI hardware shall be installed locally at the excitation system control panels.
1. A failure of the HMI shall not result in any failure of the excitation system or the ability to perform a reset of the system.
1. The HMI’s time shall be synchronised by the Contractor to the Employer’s master clock. All hardware and/or software to achieve this shall be supplied and configured by the Contractor.
1. Selectable user control shall ensure that the applicable user only gains access to the required information, parameters, controls, etc. For example, it shall not be possible for an operator to gain access to the system settings and changes thereof.
1. The analogue time responses of the HMI software shall emulate that of the actual analogue response.  
1. [bookmark: _Toc173754711][bookmark: _Toc176348381]Local Controls – Discrete Hardwired
1. Local controls shall be installed separately to the local HMI in case the HMI fails.
1. The hardware shall be installed locally at the excitation system control panels.
1. [bookmark: _Toc173754712][bookmark: _Toc176348382]Local Binary Indications – Discrete Hardwired
1. Local indications shall be installed separately to the local HMI in case the HMI fails.
1. The hardware shall be installed locally at the excitation system control panels.
1. Indications of the field circuit breaker shall be derived directly from the breaker’s auxiliary contact states. 
1. [bookmark: _Toc173754713][bookmark: _Toc176348383]Local Analogue Indications – Discrete Hardwired
1. Local analogue meters shall be installed separately from the local HMI in case the HMI fails.
1. The hardware shall be installed locally at the associated equipment.
1. Instrument faces shall be consistent, i.e., all instruments have the same face size, similar scale markings, and the same full-scale deflection angle.
1. [bookmark: _Toc173754714][bookmark: _Toc176348384]Alarms
1. All operations of protective elements and abnormalities detected in equipment shall be alarmed and logged by the excitation system event recorder. 
1. All alarms that are published to the Employer’s SCADA shall also be available on the local HMI.  
1. All alarms to the Employer’s SCADA and wired interfaces shall be provided as a logic “1” by the excitation system. No inversion of signals shall be performed on the Employer’s side for an alarm signal provided as a logic “0”. Inversion of any signals, where required, shall be performed by the excitation system software.
1. All alarms shall have a documented response procedure and shall be fully descriptive of the cause as well as remedial actions.
1. The list of alarms to be provided to the Employer’s SCADA and via wired interfaces shall be finalised during the detail design phase.
1. Special user specific configurable alarms shall also be provided for by the Contractor. The logic for these alarms shall be finalised during the detailed design phase.
1. [bookmark: _Toc173754715][bookmark: _Toc176348385]Busbars
1. All busbars, busbar supports, insulators, etc. shall be rigid enough to withstand the electro-mechanical forces of the busbar and/or cabling under the worst-case short circuit conditions. 
1. Excitation system busbar design does not warrant type testing; however, the Contractor shall prove that the installation is safe and durable by supplying the short circuit calculations and the mechanical stresses involved. The worst-case power factor shall also be taken into consideration.
1. When joining dissimilar materials, the Contractor shall indicate how this will be achieved. The joining of dissimilar materials shall be avoided in the design as far as possible.
1. Converters shall be fixed connections to the busbar system. For example, sliding contacts on converter bridges or any other equipment onto the busbar system shall not be accepted.
1. Shunt resistors connected onto busbars shall be mechanically strong enough not to de-rate any part of the busbar design.  
1. Short pieces of busbars shall be installed to be used as polarity change links.  It is possible to change the polarity without dismantling any other parts of the cubicle, other parts of the bus bars or field breaker.  These links shall also be easily accessible within the panel.
1. [bookmark: _Toc173754716][bookmark: _Toc176348386]Other Protection, Interlocking and Monitoring Requirements
1. The double binary principle shall be applied for all interlocking and critical decision-making logic.
1. Local control signals and remote control signals shall be interlocked with a local/remote selection to ensure that a command from only one particular destination is executed accordingly. 
1. Trip commands shall not be interlocked by any means. A trip signal shall always be processed with the highest priority.
1. The excitation on/start function shall be interlocked by the excitation control system with a speed release signal. The speed release signal shall be provided by the Employer’s control system as a hardwired binary signal.
1. The Contractor shall ensure the excitation system functionality is safe and reliable during abnormal conditions, for example, when the Employer’s control system failed to produce an off command to the excitation system during a shutdown sequence. The excitation system may, for example, perform underfrequency monitoring, or automatically switch off when the binary speed signal is lost, etc.
1. A failure in any channel shall inhibit change over to that failed channel.  In the event of an inactive channel failure, no trip signal shall be issued.  This condition shall be alarmed and captured in the event recorder. Only when both channels fail shall a trip be issued.
1. Lack of voltage sensing upon initial excitation being applied to the machine shall be detected timeously by the excitation control system to prevent any possible prolonged over fluxing under such start-up conditions.  Such a condition shall cause automatic de-excitation and appropriate alarming of the condition to aid speedily rectification of the fault. 
1. During when initial excitation is applied, a ramp function shall override any regulation loop except for over fluxing which shall always have priority. 
1. Any bridge element not conducting shall be alarmed with either its pulse monitoring as the source of the failure or the actual switching element not conducting.
1. The supplier shall decide when blocking of firing pulses or tripping of a converter bridge is required based on the type of converter provided and the capability of the system.
1. Cooling fans, blocked filters, and airflow shall be monitored and alarmed if abnormal.
1. All switching and protection elements for example MCB’s, MCCB’s, ACB’s, fuses, auxiliary contacts, contactors, etc. shall be monitored and shall be logged by the excitation system sequence of events logger.
1. All protection elements (MCB’s, fuses, thermal overloads, etc) installed shall ensure proper grading with downstream and upstream protection elements. This includes grading with all the external plant circuits too.
1. The AVR minimum and maximum setpoint reached shall be monitored and shall be captured by the excitation system sequence of events log. The minimum and maximum limiting range values shall be indicated on the local excitation HMI.
1. All MCBs and/or fuses where installed, for the purpose of serving as dedicated isolation points, shall be designed with a robust industrial quality pad-lockable lockout mechanism. The mechanism shall be based on further review and acceptance by the Employer during the detail design phase.

1. [bookmark: _Toc173754717][bookmark: _Toc176348387]Earthing
1. All equipment non-current carrying conductive parts for example panel frames, cable screens, back plates, removable covers, doors, IED enclosures, gland plates, junction boxes, and similar equipment shall be tested and properly bonded to earth.
1. Equipment bonding to earth shall not be daisy-chained between equipment. Each component shall be bonded to the main earth bar with each their own earth connection onto the main earth bar inside each applicable panel.
1. Earth terminal blocks shall be installed on all DIN rails installed and shall be used to earth components and the rails.
1. Equipment earths shall be sized according to their respective fault levels. 
1. Each panel shall have a pre-drilled earth bar installed onto which equipment shall be bonded to.
1. The main panel earth bar for each panel shall be bonded to the existing station earth.
1. Non-insulated copper earth bars shall be joined by means of brazed or bolted lap joints only.
1. Any secondary CT and VT start points shall be bonded to the earth inside the excitation panel.
1. All cable screens and spare cores shall be earthed once, closest to the source side only.
1. [bookmark: _Toc173754718][bookmark: _Toc176348388]Cabling
1. All cabling, design, and installation thereof between the excitation system and excitation transformers shall be the responsibility of the Contractor. This includes any loop cables between excitation-related equipment or panels.
1. Refer to section 3.4.1 for more details regarding plant interfacing design requirements and cabling requirements from the excitation equipment to the Employer’s external plant components.
1. The minimum specifications for the associated cabling are listed in the schedules which the Contractor shall meet or exceed. The Contractor shall however still perform the final specification for cabling to be used to ensure the minimum specifications are adequate. Any deviation from the stated specifications shall be subjected to further review and acceptance by the Employer.
1. The Contractor shall procure cabling from known vendors which are known to supply Eskom with cabling. These include for example Aberdare, CBI African Cables, Lonspeare SA, etc. 
1. Any cable that is damaged because of the Works shall be for the account of the Contractor to re-install. Under no circumstances shall any damaged cables, for example on which the outer sheath has been punctured, be installed.
1. All cabling provided shall be accommodated by their respective datasheets, type test certification, and routine test reports and shall be provided during the detailed design phase.
1. The datasheet for each cable shall clearly indicate the details required as per the Employer’s specifications. The datasheets shall state, for example, the associated resistances, impedances, capacitances, short circuit ratings, volt-drop, rated currents, etc.
1. The Contractor shall be responsible for the final site measurements to ensure the cables to be provided are long enough and routed correctly. The distances provided in the schedules are based on estimations only.
1. Different voltage levels and signal types shall not be of a mixed use within the same cable.
1. Control, communications, and power cables shall be separated as far as reasonably possible.
1. Any HV cabling installed on the primary side of the transformers shall be performed by using a cable with insulation levels of at least twice the rated HV voltage.
1. Cables shall be prepared for the required length without excessive slack. Cable slack shall only be applied to ensure the termination points are not being stressed and to cater for thermal expansion.
1. No tee offs or jointing of any type of cabling shall be performed, other than at the points of termination or via junction boxes/panels.
1. All gland plate hole arrangements shall be presented to and accepted by the Employer before any drilling of gland plates take place. Control type cables shall be grouped separately from power cables.
1. All single core power cables shall be clamped with non-magnetic clamps and glanding shall be with non-magnetic glands.
1. Cables shall not be connected directly onto any equipment. It shall be connected onto the interface terminals (or supported busbars in case of large power equipment) for each panel.
1. The termination points for large power equipment (ie transformers, field breaker, etc) shall be in the form of supported busbars, supported flexibles, etc. to eliminate any form of mechanical and/or thermal tension on connections.
1. The supports for large power cabling inside panels shall be provided for by the Contractor and be based on review and acceptance by the Employer.
1. Spare cores shall be left long enough to reach the furthest terminal and shall be strapped neatly inside the trunking.
1. Where the design allows for redundancy, separate individual cables shall be installed.
1. Any cabling used for HV applications shall be tested by using a VLF tester.
1. The Contractor shall be responsible for the storage of all applicable cables to protect it from weather conditions and any other damage during storage and handling.
1. Immediately after delivery and offloading of any cabling or drums to site, the cable drums shall be inspected and the insulation resistances shall be tested by the Contractor.  The results shall be supplied to the Employer and shall indicate whether the cabling has passed or failed.
1. [bookmark: _Toc173754719][bookmark: _Toc176348389]Cable Racking
1. The Contractor shall install all applicable cables onto the existing cable racking or on the new racking as provided by the Employer.
1. [bookmark: _Toc173754720][bookmark: _Toc176348390]Lugs and Crimping
1. All tools shall be inspected and declared fit for use and shall have a valid calibration certificate. Crimping tools shall be calibrated according to their manufacturer’s specifications.
1. Manual crimping tools shall have a release mechanism that shall only allow to open the jaws once the correct crimping pressure is achieved.
1. Datasheets for all lugs shall be provided also stating the tooling which shall be used.
1. Double hydraulic hexagon crimps shall be applied on all lugs installed on the large power cabling for the excitation transformers, converters, and rotor field cabling.
1. Indent type/dimple crimps shall not be allowed on any cabling.
1. Single-sided crimps on bootlace lugs shall not be accepted.
1. Documented proof of conformance to the specification requirements for example tensile pull off force, thermal cycling, heat ageing, and contact resistance may be requested at any time by the Employer. The crimping shall ensure compliance to the specified standards.
1. More than one wire or multiple cable cores shall not be lugged onto a single lug type.
1. The design and intended application for each lug shall be strictly adhered to. No lug shall be modified due to incorrect selection.
1. No damage to the insulation or any part of the lug shall be visible once crimped.
1. The preferred type of lugs used shall be of the following: barrel type, hook blade, ring and bootlace. Any other type of lug shall be declared by the Contractor and be subjected to further review and acceptance by the Employer.
1. The use of fast on, push on or quick connectors shall be avoided at all costs. Any use of fast on, push on or quick connectors shall be declared by the Contractor for further review and acceptance by the Employer. After judgment on merit, and if allowed, only nickel-plated steel lugs shall be allowed and not tin-plated brass or copper lugs.
1. Records of registers shall be kept and shall record the tools with associated serial numbers which was used for each type of crimp.
1. Samples of each lug type and crimping method shall be provided after contract award.

1. [bookmark: _Toc173754721][bookmark: _Toc176348391]Terminal Blocks
1. Terminals and supported busbars shall be provided for all cabling entering a panel. No cabling shall be connected directly onto components.
1. For large power cables (ie excitation transformers, bridges, field breaker, etc.) a robust connection point for each cable shall be facilitated by rigid and well supported busbars. The use of flexibles and/or cable slack shall ensure no mechanical strain onto connections due to weight or thermal expansion.
1. Link type/disconnector type terminals shall not be used.
1. Terminals that accept push on/fast on type lugs shall not be used.
1. No bare wires or cables shall be connected to any termination point without the application of a pre-approved lug or connector.
1. Equipment terminal designs shall be strictly adhered to. Only approved lug types shall be connected onto the associated terminals.
1. Panel terminal block types used for general panel wiring between components, cabling, interfaces, etc. shall be selected as per what is specified in the schedules.
1. Equipment terminals integrated onto electrical circuit boards (i.e. protection IEDs, processor modules, control boards, etc) shall be able to accept the preferred type of lugs used by the general panel wiring. 
1. Stud-type terminals shall have insulation barriers between stud terminals as well as protective covers over the terminals.
1. All terminals, where applicable, shall be installed with their associated end covers where live parts are exposed.
1. Movement of terminals shall be prevented using end blocks.
1. Terminal types that deviate from the specified requirements, especially push-on connector types, shall be subjected to further inspections, review, and acceptance.
1. Bus wiring or loops between panels shall not have intermediate connectors or plugs applied. All wiring between panels shall be continuous and terminated inside each applicable panel.
1. Terminal blocks containing components such as fuses, isolating links, relays, diodes, etc. shall not be allowed. 
1. No more than two wires shall be connected to any terminal connection point.
1. Bridging of terminals shall be performed by the use of wire loops only.
1. Datasheets shall be provided for all terminal types and shall clearly indicate the torque applied as well as the approved lug to be used with the respective terminal.
1. All exposed live termination points shall have an insulated protection barrier and a minimum IP rating as specified in the schedules.
1. All test and measurement points shall have terminal blocks installed which can accept a test socket which can be screwed into the terminal.
1. Screw retention of any component from the rear of a mounting rail shall not be acceptable.
1. A sample of each type of terminal used shall be provided after the contract award.
1. Terminal blocks for control type, power circuits, AC circuits, DC circuits, shunts, busbar wiring, different voltage levels, different signal types shall all be separated and represented in different groupings on the mounting rails. These arrangements shall be finalised during the detail design phase.
1. [bookmark: _Toc173754722][bookmark: _Toc176348392]Wiring
1. Any wire looms, especially for equipment installed on the doors, shall be arranged to give a twisting motion and not a bending motion when the door is opened and closed. 
1. Clamps for wire looms shall be installed on the door as well as on the panel side to support wiring looms. 
1. Any clamps/bracing supports shall be permanently mounted and the use of adhesive stick-on clamps shall not be accepted.
1. No joining or splicing of wiring shall be allowed other than at the terminal blocks.
1. Access to installed equipment and terminals shall not be obstructed in any way by installed wiring.
1. All wiring shall be adequately protected by using fuses, MCBs, or similar protection elements.
1. Wiring looms passing through panel openings shall be protected by means of neoprene grommets.
1. Exposed cabling tails, wiring, and/or wire looms near equipment which generates a substantial amount of heat shall be covered by heat-resistant sleeving.
1. Samples of the general panel wiring used shall be provided after the contract award.
1. Wiring slack shall appear as close as possible to the component in the form of a loop.
1. Any supply to an outlet socket inside the excitation panels shall have earth leakage protection installed and shall be certified by means of a formal Certificate of Compliance.
1. [bookmark: _Toc173754723][bookmark: _Toc176348393]Trunking
1. All wiring and cabling used inside the excitation system panels shall be completely enclosed by the use of trunking with removable covers.
1. Sensitive and fragile measurement, communications, fibre optic and data cables shall be routed in separate trunking and/or sleeves.
1. Trunking shall not be utilised more than the total percentage cross-sectional area as specified in the schedules.
1. The use of conductive trunking material, especially with removable lids, shall not be installed near or at the top of any busbars, transformers or any related high-power equipment.
1. Wiring from busbars or shunts shall be routed inside their own trunking.
1. Trunking shall not be installed with the use of any type of adhesive or double-sided tape. Fasteners shall be used to permanently secure trunking. 
1. Trunking shall not be installed close to any source of heat generating equipment.
1. Heat resistant sleeves shall be applied on wiring looms which may be exposed to sources of heat for example snubber resistors, panel heaters, discharge resistors, excitation transformers, etc.
1. [bookmark: _Toc173754724][bookmark: _Toc176348394]Labelling
1. All panels, cabling, cable cores, equipment, terminals, wiring, components etc. shall be labelled and all labels shall be provided by the Contractor as required by the new design.
1. All labels, identification, data plates, stickers, etc. shall be reviewed and accepted by the Employer before applying.
1. All label fixtures or sleeves shall be reviewed and accepted by the Employer before applying.
1. Cable identification tags shall be permanently affixed to both ends of a cable. The numbering sequence shall be provided by the Employer during the detail design phase.
1. The cable identification tags shall be applied before a cable enters a panel and on top of the gland plate inside a panel.
1. Individual terminal blocks and any other termination points shall each be numbered.
1. Each group of terminal blocks shall be uniquely identified by a label.
1. Each wire shall have a unique wire number marker affixed to the wire and shall have the same number on both ends. The wires shall not be numbered according to a terminal number.
1. The design of wire numbers for each type of circuit shall be a combined effort between the Contractor and the Employer during the detail design phase. The correct pre-fixes shall be applied where applicable as per the stated requirements.
1. The direction of text on applied labelling shall be as per drawings provided in section ???. It shall predominantly be from left to right and from bottom to top.
1. All labels shall be in the English language.
1. All KKS coding including component codes, communications signals, and panel numbers shall be influenced by the Employer.
1. The KKS coding for all labels shall be provided by the Employer during the detail design phase.
1. Conductive labels and backing plates shall be not allowed on the inside of any electrical cubicles with the exception where equipment data plates are properly secured with rivets onto equipment.
1. Inside each applicable door shall be a label stating the details of the supply circuits with associated MCBs and fuse descriptions.
1. Fuses shall be labeled with the respective fuse ratings.
1. Three phase busbars shall indicate their respective phase colours from left to right as red, white, and blue.
1. Each bridge shall have a data plate attached with the bridge ratings.
1. All warning labels on doors and inside panels shall be provided for by the Contractor. These shall be influenced by the Employer and pre-approved before printing.
1. [bookmark: _Toc173754725][bookmark: _Toc176348395]Fire Proofing
1. The fire proofing material provided shall be subjected to review and acceptance by the Employer.
1. New and existing cable openings where applicable for excitation related cabling shall be filled and coated with fire-retardant material. Any existing barriers removed shall be reinstated.
1. Certification for fire proofing material used shall be provided by the Contractor. 
1. Penetration seals provided for electrical and mechanical equipment openings shall be qualified by tests conducted by the SANS, Council for Scientific and Industrial Research (CSIR) or internationally recognised testing laboratories.
1. [bookmark: _Toc173754726][bookmark: _Toc176348396]Test Blocks
1. Both channels share one set of generator current transformers.  The wiring shall be arranged in such a way that each channel is supplied with its own test block situated at an easily accessible place for measurement and testing purposes on the front panel door.  The removal of a CT test block on one channel does not influence the other channel.
1. Each channel shall have an independent VT test block circuit. The removal of a VT test block on one channel does not influence the other channel.
1. Each test block shall be able to accept a pre-configurable test handle with banana plugs.
1. [bookmark: _Toc173754727][bookmark: _Toc176348397][bookmark: _Hlk168561559]Test Measurement Points
1. Test points shall be wired onto individual terminals which accepts test connectors for banana test plugs to be inserted.
1. All analogue outputs from the associated sources/modules to the test points shall all be provided simultaneously to each individual terminal set.
1. Shielded cabling as specified in the schedules shall be used for sensitive millivolt field current measurements from shunt resistors.
1. All test and measurement points shall be located as close as possible to each other to ensure the use of one external recorder and the use of shortest possible test leads. 
1. [bookmark: _Toc176348398][bookmark: _Toc176348399][bookmark: _Toc176348400][bookmark: _Toc173754728]Isolation Mechanism for Test Measurements
1. Points of isolation shall exist as close as possible to the source for any direct test point measurements derived from busbars or shunt resistors. These test points shall be clearly labeled with warning signs.
1. A separate small enclosure with an isolation mechanism inside shall be installed at an accessible and safe location inside the excitation panels. The handle to isolate the applicable circuits shall be located on the outside of the enclosure. It shall not be possible to access any live parts, terminals or conductors pertaining the isolation mechanism.
1. The selection of protection elements to protect the associated equipment, wiring and isolation mechanism shall be designed by the Contractor.
1. The status of open or closed, of the isolation mechanism shall be monitored and evented accordingly.

2. [bookmark: _Toc137798058][bookmark: _Toc229128261][bookmark: _Toc176348401][bookmark: _Ref176427298]Procedure for submission and acceptance of Contractor’s design
2. [bookmark: _Toc173754730][bookmark: _Toc176348402]General
1. The Contractor shall submit all required documentation and designs for review to the Employer for the different phases as stipulated by the Employer. The review processes consist of:
0. Basic Design Phase Reviews
0. Detail Design Phase Reviews
0. Implementation Phase Reviews
1. The Contractors’ design engineer(s) shall be a registered professional engineer and shall be registered with ECSA (or equivalent body if the engineer resides outside the borders of South Africa).
1. The signatories of the Contractors’ design engineer(s) and professional registration number(s) shall be provided on all relevant design documentation and on the design drawings.
1. Each time information is submitted for review, it requires to undergo a review cycle by all affected stakeholders involved and the duration is determined by the amount and complexity of the information provided. The minimum total time to be allocated for multiple review cycles within a specific design phase is indicated in the schedules.
1. Although various phases of design freeze and acceptances are issued, the Contractor shall ensure that the final design performs as per the requirements of the Works and intended design. The Contractor shall allocate the required time and resources to continuously correct defects, improve, update, optimise and retrofit changes where they deviate from the intended requirements up until the final guarantee inspection is concluded. Any acceptance of the design shall not absolve the Contractor from any final deliverables.
1. The Contractor shall arrange for his design engineer to travel at least once for the basic design phase to the Employer’s premises in Cape Town to form part of a design review process, clarifications, etc. The duration shall not be less than one week.
1. The Contractor shall arrange for his design engineer to travel at least once for the detailed design phase to the Employer’s premises in Cape Town to form part of a design review process, clarifications, etc. The duration shall not be less than one week.
1. The Contractor shall arrange for their relevant resources to travel to the Employer’s plant at Vanderkloof Power Station as and when required for their deliverables. The Employer shall not be held responsible for any incorrect information or measurements obtained from site.
1. All documentation and drawings provided shall comply to the requirements stated in section 3.4.9.
1. The detail design phase may only proceed after basic design freeze is accepted and signed off on the project plan.
1. Manufacturing may only proceed after the detail design freeze is accepted and signed off on the project plan.
1. All information for design reviews (i.e., logics, drawings, datasheets, etc.) shall be submitted in pdf format, unless specifically requested otherwise. All pdf files shall be merged for the associated set provided.
1. All large files (>10MB) shall be provided via https://zendto.eskom.co.za/
1. All compressed files shall be provided via WinZip, WinRAR or .zip files.
2. [bookmark: _Ref172355243][bookmark: _Toc173754731][bookmark: _Toc176348403]Basic Design Phase
1. The Contractor shall supply the following documents for Basic Design:
0. Control philosophy of the excitation system including flow diagrams.
0. Functional descriptions of the excitation system.
0. Calculations for the specification of the excitation transformers.
0. Laplace transfer functions/detailed models of the excitation system.
0. Bill of proposed materials/components in Microsoft Excel.
0. Datasheets of equipment.
0. Routine and type test certificates of equipment.
0. Preliminary operating and maintenance manuals.
0. Preliminary alarm response procedures and remedial actions.
0. Letters for applicable approved devices as accepted by Eskom.
1. The following DWG/DGN and .pdf design drawings within pre-approved borders for the new Vanderkloof design:
0. Single line diagrams of the design showing the main components, interfaces, and redundancy.
0. Single line diagrams of the fibre/ethernet communications network.
0. Single line diagrams of the AC and DC supply distributions.
0. Diagrams showing an overview of the tripping philosophies applied.
0. Block diagrams showing the different points of plant interfacing.
0. Physical layout and dimensional drawings of all the panels.
0. Floor plans including loading on floors and alignment to cable entries.
0. One or two sample drawings of a detailed design example for the Employer’s drawing office to evaluate and check the correct line types, text sizes, borders, cross referencing, boundary lines, layers, etc.

2. [bookmark: _Ref172355264][bookmark: _Toc173754732][bookmark: _Toc176348404]Detail Design Phase
1. Detail design drawings (electrical and mechanical) of the complete excitation system and excitation transformers including detailed plant interfaces in DWG/DGN and pdf.
1. Drawings shall represent equipment in a de-energised state, for example, relay coils not energised, breakers open, supplies off, etc.
1. Detail design drawings shall include the following as a minimum:
2. Font page.
2. Index.
2. List of symbols used.
2. List of equipment with specifications.
2. Drawings from the basic design phase.
2. Specifications of the panels i.e., steelwork, colour, thickness, mounting plates, ventilation, etc.
2. Layout, mounting, and dimensions of installed equipment inside each panel.
2. Details of the new or modified/refurbished transformer panels.
2. Details of the new excitation transformers.
2. Gland plate and cable supports details.
2. Detailed circuit wiring diagrams with all applicable KKS, labels, numbering, terminals, etc.
2. Detailed interfacing and connection details of the plant.
2. Detailed cable block diagrams as per the examples provided by the Employer.
2. Interfacing signal descriptions on drawings
1. The pin out diagrams, components, and discontinuous wiring diagrams shall all include accurate referencing to other relevant pages.
1. Excitation transformers detail design information and final specifications shall be provided. The excitation transformer design shall prove the following:
4. Additional harmonic losses shall not exceed the rated capability of the windings.
4. The core shall be designed large enough to not cause premature saturation because of waveform distortions/harmonics. Uneven eddy current losses due to harmonic currents shall not cause detrimental localised overheating/hot spots inside the core. 
4. Commutation over voltages shall not damage any part of the insulation of any equipment.
4. Impedance specification of the transformer shall not negatively impact the rectifier commutation nor the field forcing capability of the excitation system.
4. The short time overload capacity shall not limit the minimum required ceiling current specified.
4. The rated secondary voltage shall not limit the ceiling capability in the case of a generator voltage depression to the level as specified in the schedules.
4. The rated short circuit withstand capability shall withstand the worst-case fault condition.
4. The transformers shall comply to the bare minimum requirements stated by the Employer.
4. The ventilation requirements for the transformers shall be met with either new or refurbished enclosures.
4. The minimum BIL clearances shall be met.
1. The Contractor provides the excitation system busbar designs (length, width, height, surface finish, coatings, spacing, current ratings/density, rated short circuit, etc.)
1. The Contractor provides cabling calculation sheets and shall prove at least the following:
6. The cables are rated adequately for the worst-case short circuit conditions and duration.
6. Protection elements selected (IED settings, MCB’s, fuses, etc) adequately protect the cable.
6. Cable volt-drop calculations are within acceptable limits.
6. Cabling current carrying capacity is adequately rated with appropriate derating factors applied.
1. The Contractor provides heat transfer calculations for ventilation, heating, and airflow requirements regarding the excitation transformers, converter cubicles, and other components where applicable.
1. Calculations shall be provided for the sizing of the power equipment and shall include the following as a minimum:
8. Field suppression/discharge equipment.
8. Field flashing equipment.
8. New transformer protection and metering CTs.
8. DC field overvoltage protection equipment.
8. Transient overvoltage equipment.
8. Sizing of converters
8. Sizing of the field breaker
8. Sizing of the busbars
8. AC and DC short circuit calculations for all excitation related sources
8. Sizing of fuses and MCB’s
1. The Contractor provides the preliminary stability study report as per requirements of section 3.4.5.
1. The Contractor provides preliminary settings and logic for all configurable devices, regulators, protection elements, etc. in an editable Word format.
1. The Contractor provides signal lists for both hardwired and software interfacing signals with descriptions, ranges, type, alarm/trip thresholds, KKS coding, addresses, etc.
1. The Contractor provides the details for all labels and KKS coding applied.
1. The Contractor develops and provides project files for the models and type of excitation system as applied at Vanderkloof in DigSilent PowerFactory. It shall enable the Employer to perform time domain and frequency domain simulations by using this project file. It shall also be possible for the Employer to change the excitation system parameters used inside the project file. The project file shall be continuously updated by the Contractor as and when required and after final commissioning all As Built settings shall reflect in the file. The project files shall also include simulated time domain and frequency domain responses.
1. Any outstanding type test certificates and routine test reports for any equipment which could only have been finalised later as part of the detail design phase i.e., some cabling, etc.

2. [bookmark: _Ref172355497][bookmark: _Toc173754733][bookmark: _Toc176348405]Implementation Approval
The Contractor provides the following for implementation approval:
1. Completed & signed FAT test reports.
1. Completed & signed FAT defects lists.
1. QCP and Workplan as per the Employer’s templates detailing the site execution activities in chronological order.
1. Site execution daily schedule for the Works in both .pdf and MS Project.
1. Site execution schedules with resources assigned for each activity are fully accepted and integrated into the overall project execution schedule of the Employer. The Contractor shall make their resources available for site execution scheduling integration activities.
1. The Contractor provides method statements with detailed instructions using the Employer’s template. All Works, whether once off or repetitive, shall be formally documented in the procedure inclusive of any associated check sheets and recording sheets used for quality control purposes. Each of these procedures shall have a section for acceptance by the responsible person. At a minimum, the following detailed procedures shall be supplied by the Contractor:
5. Decommissioning of equipment.
5. Preparation works i.e., floor preparations, civils, panel modifications, etc.
5. Installation of equipment.
5. Testing of equipment (before LV power up).
5. Testing of equipment (once LV is powered up).
5. Dummy-load testing.
5. Final live commissioning testing.
5. Any other special test procedures i.e., PSS testing and tuning, etc.
1. All live commissioning procedures shall be reviewed, influenced, and accepted by the System Operator (SO) from National Transmission Company South Africa (NTCSA).
1. Cable termination schedules shall be provided and compiled on the latest template as provided by the Employer.
1. Two identical sets of the latest detail design drawings shall be provided in two separate files.
1. All relevant ITP/QCPs shall be signed at the relevant step.
1. All latest settings documents shall be reviewed and accepted by all relevant stakeholders including the SO from NTCSA.
1. A fully reviewed and accepted stability study report shall be provided as per the requirements of the section 3.4.5, including proof of acceptance by the SO from NTCSA.
1. All type test and routine test reports for all equipment shall be provided. The reports shall clearly indicate the details of the tests conducted, recordings obtained, the standards to which the applicable equipment was tested and stated if it passed or failed.
1. The Contractor provides proof by means of inspection and/or test check sheets all equipment, materials, containers, cabling, tools, etc. delivered to Vanderkloof.
2. [bookmark: _Toc176348406][bookmark: _Toc176348407][bookmark: _Toc176348408][bookmark: _Toc176348409][bookmark: _Toc176348410][bookmark: _Toc176348411][bookmark: _Toc176348412][bookmark: _Toc176348413][bookmark: _Toc176348414][bookmark: _Toc176348415][bookmark: _Toc229128262][bookmark: _Toc137798059]Other requirements of the Contractor’s design
3. [bookmark: _Ref171416745][bookmark: _Toc173754735][bookmark: _Toc176348416]Plant Interfacing Design 
[bookmark: _Toc173754736]3.4.1.1 General requirements
1. The Contractor ensures that the excitation system is designed to interface with the Employer’s different plant areas and design philosophies as stated below:
0. [bookmark: _Hlk170716595]Generator main and backup protection 
0. Synchroniser
0. Generator HV breaker
0. Remote control room desk
0. Remote SCADA and MUC
0. Plant network
0. Metering panels
0. AC and DC supplies
0. Generator CTs and VTs
0. Generator HV busbars
0. Generator DC field
0. Station earth
0. Floor plans
1. All control and tripping shall be hardwired. No control and tripping shall be performed via a communication link.
1. All binary inputs at the excitation system shall be supplied by its own “wetting” supply.
1. All binary outputs from the excitation system shall be dry contacts only.
1. External control signals or commands shall only be processed if the excitation system is selected to remote operation. 
1. Trip signals shall always be processed and shall not be interlocked with local/remote selection.
1. Each interface signal shall be wired onto two cable cores, meaning two interface terminals per signal shall be provided by the Contractor on the excitation side. Wired bridge pieces shall be applied onto the interface terminals if a common loop need to exist.
1. The Contractor shall ensure that a label printer is on site for the printing of wiring as well as all the interface cable numbers.
1. The excitation system shall have high impedance opto-couplers to interface with input signals.
1. A true status shall be presented as a logical one to external interfaces (i.e., A normally open contact changes to closed when an alarm is active). Inversion logic shall be performed by the excitation system software and/or hardware.
1. No common loops or bridges shall be applied between channel one and channel two equipment.
1. Each channel shall process it’s associated input and output signals independently.
1. All digital input and output signals from and to the plant equipment as stated in the interface design philosophies shall also be recorded by the excitation system’s local event recorder.
1. Naming conventions and configurations of each input/output interfacing signal shall be finalised during the detail design phase in conjunction with the Employer to determine whether each of the signals shall be configured as latching, unlatched or pulsed as well as the KKS coding to be applied.
1. Where a single input is provided to both channels, an interposing relay with two separate contacts shall be used.  Each channel provides for its own “wetting” supply from the interposing relay dry contacts.  The interposing relay coils shall be powered by the internal common derived supply. Refer to Figure 2 below for more details.



[bookmark: _Ref173230000][bookmark: _Toc172549154][bookmark: _Toc181807581]Figure 2 - Channels’ Binary Input Separation
1. All preparations, glanding and terminations of identified cabling required to be performed by the Contractor on the external plant side shall be performed under direct supervision of the Employer.
1. All external plant interface cabling entering any of the excitation system or excitation transformer panels shall be prepared, gland, numbered, labelled and terminated onto the excitation interface termination points by the Contractor.
1. The Contractor shall ensure that all MCBs and/or fuses provided on the excitation side which interfaces with the plant supplies are properly graded by size and type. Grading curves for all MCBs and fuses shall be provided by the Contractor during the detail design phase.
1. No wireless interfaces shall be allowed for any type of interfacing.
[bookmark: _Toc173754737]3.4.1.2 Generator main and backup protection hardwired interface
1. The interface design philosophy is stipulated as per the table below:
	[bookmark: _Toc172549004]Signal 
	Design Philosophy

	Excitation trip one to main protection
	The following shall initiate a trip to main protection:
1. Excitation channel one trip.
1. Independent protection IED(s) trip.
1. When both channels fail simultaneously.
1. Commissioning emergency trip pushbutton.

	Main external protection trip to excitation
	The excitation system shall process this input signal as follows:
1. Excitation channel one trip.
1. Field breaker coil one trip (directly).
1. Activate crowbar circuit input one.
Excitation channel one shall not repeat the trip output to protection again upon receiving this trip input.

	Excitation field breaker open feedback to main protection
	Normally closed contact provided directly from the field breaker auxiliary contacts.

	Excitation field breaker closed feedback to main protection
	Normally closed contact provided directly from the field breaker auxiliary contacts.

	Excitation trip two to backup protection
	The following shall initiate a trip to backup protection:
1. Excitation channel two trip.
1. Independent protection IED(s) trip.
1. When both channels fail simultaneously.
1. Commissioning emergency trip pushbutton.

	Backup external protection trip to excitation
	The excitation system shall process this input signal as follows:
1. Excitation channel two trip.
1. Field breaker coil two trip (directly).
1. Activate crowbar circuit input two.
Excitation channel two shall not repeat the trip output to protection again upon receiving this trip input.

	Excitation field breaker open feedback to backup protection
	Normally closed contact provided directly from the field breaker auxiliary contacts.

	Excitation field breaker closed feedback to backup protection
	Normally closed contact provided directly from the field breaker auxiliary contacts.

	Excitation field current
	Analogue value provided from the excitation system DC busbars (shunt) via the field current transducer.

	Excitation field voltage
	Analogue value provided from the excitation system DC busbars via the field voltage transducer.


[bookmark: _Toc181807567]Table 3 - Generator Protection Interfacing Philosophy
[bookmark: _Toc173754738]3.4.1.3 Synchroniser hardwired interface
1. The interface design philosophy is stipulated as per the table below:
	[bookmark: _Toc172549005]Signal 
	Design Philosophy

	Excitation setpoint raise
	One dry contact provided from the synchroniser to raise the excitation setpoint.

	Excitation setpoint lower
	One dry contact provided from the synchroniser to lower the excitation setpoint.


[bookmark: _Toc181807568]Table 4 - Synchroniser Interfacing Philosophy
0. [bookmark: _Toc173754739]Generator HV breaker hardwired interface
1. The interface design philosophy is stipulated as per the table below:
	[bookmark: _Toc172549006]Signal 
	Design Philosophy

	Breaker closed 
(Unit online)
	Normally open dry contact to excitation for when the breaker is closed (unit is online). 
(Note: The parity check is performed by the interfacing IED provided by the Employer)
· Breaker Closed = Breaker Closed & Breaker not Open


[bookmark: _Toc181807569]Table 5 - HV Breaker Interfacing Philosophy
[bookmark: _Toc173754740]3.4.1.5 Remote control room console hardwired interface
1. The interface design philosophy is stipulated as per the table below:
	[bookmark: _Toc172549007]Signal 
	Design Philosophy

	Automatic power factor regulator on
	Excitation to enable the power factor regulator.

	Automatic power factor regulator is on
	Binary output from excitation to acknowledge that the power factor regulator is active.

	Automatic power factor regulator off
	Excitation to disable the power factor regulator.

	Automatic power factor regulator is off
	Binary output from excitation to acknowledge that the power factor regulator is deactivated.

	Excitation setpoint raise 
	Binary signal high to excitation for the excitation system active setpoint to increase while the input is high. Maximum setpoint limitation range shall be imposed by adjustable limits by the excitation system settings.

	Excitation setpoint raise in progress
	Binary output from excitation to acknowledge the setpoint raise command is received and being processed. The status shall go low based on a settable time delay or when the new steady state reference value has been reached. Once the maximum allowable setpoint level has been reached the output shall remain low.

	Excitation setpoint lower
	Binary signal high to excitation for the excitation system active setpoint to decrease while the input is high. Minimum setpoint limitation range shall be imposed by adjustable limits by the excitation system settings.

	Excitation setpoint lower in progress
	Binary output from excitation to acknowledge the setpoint lower command is received and being processed. The status shall go low based on a settable time delay or when the new steady state reference value has been reached. Once the minimum allowable setpoint level has been reached the output shall remain low.

	Excitation field current
	Analogue value provided from the excitation system DC busbars (shunt) via the field current transducer.

	Excitation field voltage
	Analogue value provided from the excitation system DC busbars via the field voltage transducer.

	Excitation ready to start feedback
	The excitation system provides real time feedback that the excitation system is ready to be started.



[bookmark: _Toc181807570]Table 6 - Remote Control Console Interfacing Philosophy
[bookmark: _Toc173754741]3.4.1.6 Remote SCADA and MUC hardwired interface
1. The interface design philosophy is stipulated as per the table below:
	No
	Signal 
	Design Philosophy

	Excitation Digital Inputs

	1
	Automatic power factor regulator on
	Excitation to enable the power factor regulator. 

	2
	Automatic power factor regulator off
	The Employer’s control system provides a binary output signal high for the excitation system to disable the power factor regulator and the excitation shall default to AVR mode.
All superimposed regulators shall also be disabled automatically once the excitation system is switched off or when the machine is offline (not synchronised anymore) and shall default to AVR mode as a result. These regulators shall not be enabled by the excitation system automatically.

	3
	Excitation setpoint raise 
	Excitation system active setpoint to increase while the input is high.
Maximum setpoint limitation range shall be imposed by adjustable limits by the excitation system settings.

	4
	Excitation setpoint lower
	Excitation system active setpoint to decrease while the input is high.
Minimum setpoint limitation range shall be imposed by adjustable limits by the excitation system settings.

	5
	Machine speed interlock release
	The Employer’s control system provides a binary output signal high to excitation once the machine reaches a certain speed (typical ≥ 95%). The excitation system shall utilise this binary state as an interlock to the excitation start command. The excitation system shall only be able to start once the speed interlock release is provided too.

	6
	Excitation start 
	The Employer’s control system provides a binary output signal high to excitation for the excitation system to switch on/start. The excitation system shall utilise field flashing if required and then ramp the stator voltage up with an adjustable soft start function. 
In case the field breaker was in an open state, the field breaker shall also be closed automatically by the excitation system start logic.

	7
	Excitation stop 
	The Employer’s control system provides a binary output signal high to excitation for the excitation system to go in inversion mode and switch off. The excitation field breaker shall remain closed.
The excitation system software shall interlock the off command with the unit’s online (synchronised) status.

	8
	Minimum reactive power/unity power factor regulator on
	The Employer’s control system provides a binary output signal high for the excitation system to shed the reactive power and continuously control the reactive power setpoint as close to zero as possible. This function is also known as “reactive power discharge” or “reactive power annulment”.

	9
	Spare
	Spare

	10
	Spare
	Spare

	11
	Spare
	Spare

	12
	Spare
	Spare

	Excitation Digital Outputs

	1
	Excitation ready to start
	The excitation system provides real time feedback to the Employer’s control system that the excitation system is ready to be started. This typically includes the following (but not limited to):
· Excitation control system not in a trip state.
· Independent excitation protection devices not in a trip state.
· Auxiliaries/supplies/equipment is healthy (i.e., no critical fuses blown, no critical MCB’s tripped, critical equipment healthy, etc.).
· At least one channel and/or converter is healthy.
· AVR mode selected and FCR mode not selected.
· Excitation not in test mode.
· Excitation system in remote control.
· No critical status discrepancies.
· Field breaker healthy.
· Trip circuits are healthy.
· Other (derived from final design)

	2
	Generator nominal voltage reached
	After the excitation start command is issued and once the excitation soft start is completed, the excitation control system provides feedback to the Employer’s control system that the steady state generator voltage has been reached within typically plus or minus two percent from nominal.

	3
	Automatic power factor regulator is on
	Binary output from excitation to acknowledge that the power factor regulator is active.

	4
	Automatic power factor regulator is off
	Binary output from excitation to acknowledge that the power factor regulator is deactivated.

	5
	Excitation setpoint raise in progress
	Binary output from excitation to acknowledge the setpoint raise command is received and being processed. The status shall go low based on a settable time delay or when the new steady state reference value has been reached. Once the maximum allowable setpoint level has been reached the output shall remain low.

	6
	Excitation setpoint lower in progress
	Binary output from excitation to acknowledge the setpoint lower command is received and being processed. The status shall go low based on a settable time delay or when the new steady state reference value has been reached. Once the minimum allowable setpoint level has been reached the output shall remain low.

	7
	Excitation setpoint limitation reached
	Binary output from excitation to indicate that the maximum or minimum allowable adjustable setpoint range have been reached.

	8
	Excitation field breaker closed
	Normally open contact provided directly from the field breaker auxiliary contacts.

	9
	Excitation system tripped
	The excitation system is in a trip state.

	10
	Excitation equipment unhealthy common alarm
	Any alarm which is evented on the excitation system events register shall be grouped and be provided as part of a common alarm.

	11
	Rotor temperature high
	Rotor temperature reached the alarm level.

	12
	Transformer temperature high
	One or more transformers’ temperature reached the alarm level.

	13
	Converter temperature high
	One or more converters’ temperature reached the alarm level.

	14
	Over excitation limiter active
	Any of the over-excitation limiters are active.

	15
	Under excitation limiter active
	Any of the under-excitation limiters are active.

	16
	Rotor earth fault detected alarm
	The rotor insulation level reached the alarm level.

	17
	Excitation communications network unhealthy
	An abnormality detected on the excitation communications network, ie, network switch unhealthy, loss of communication to one or more controllers, etc.

	18
	Excitation door open
	One or more doors are open at the excitation system or excitation transformers

	19
	Excitation in local control
	Excitation system was selected to local control.

	20
	Excitation in FCR mode
	Excitation is in Field Current Regulation mode.

	21
	Excitation in test mode
	Excitation is in test mode.

	22
	PSS Deactivated
	The Power System Stabiliser has been disabled completely.

	23
	Spare
	Spare

	24
	Spare
	Spare

	25
	Spare
	Spare

	26
	Spare
	Spare

	Excitation Analogue Outputs

	1
	Excitation field current
	Field current analogue value provided from the excitation system DC busbars (shunt) via the field current transducer.

	2
	Excitation field voltage 
	Field voltage analogue value provided from the excitation system DC busbars via the field voltage transducer.

	3
	Rotor temperature 
	The active channel provides the rotor temperature analogue value.

	4
	Excitation converter 1 temperature
	The active channel provides the converter 1 temperature value.

	5
	Excitation converter 2 temperature
	The active channel provides the converter 2 temperature value.

	6
	Excitation Transformer temperature (Red phase)
	The temperature monitoring device provides the transformer temperature analogue value of the red phase.

	7
	Excitation Transformer temperature (White phase)
	The temperature monitoring device provides the transformer temperature analogue value of the white phase.

	8
	Excitation Transformer temperature (Blue phase)
	The temperature monitoring device provides the transformer temperature analogue value of the blue phase.

	9
	Rotor insulation resistance 
	The rotor insulation monitoring device provides the insulation resistance analogue value.

	10
	Spare
	Spare

	11
	Spare
	Spare

	12
	Spare
	Spare


[bookmark: _Toc181807571]Table 7 - SCADA and MUC Interfacing Philosophy
1. In addition to the signals above, the Contractor shall allow for the development of user defined/project specific signals too which shall be finalised during the detail design phase. The minimum amount of user defined signals is stated in the schedules. These are typical alarm and status information not available on the standard signal lists.
1. The Contractor shall allow for any modification to the list of user defined/project specific signals for the duration of the life of the contract.
[bookmark: _Toc173754742][bookmark: _Hlk170371361]3.4.1.7 Plant network and communications interface
1. The Contractor provides all the required networking hardware and software (ie, network switches, media converters, network interface cards, device driver software, software licenses, security protocols, etc) on the excitation system side to enable the Employer to connect to the excitation system’s network.
1. All networking components shall be of a secure and ruggedised design.
1. Remote access to the excitation system is not part of this scope, however, the Contractor may provide additional information pertaining the possibilities for further exploration in the future.
1. Cybersecurity measures are embedded in the Employer’s overall network infrastructure and is not part of this scope.
1. The Employer shall influence the IP addresses for the excitation system related equipment connected to the Employer’s network.
1. The Contractor provides the standard signal lists, mapping, attributes, logical node/structures, SCL files (XML), etc. at the detail design stage. 
1. The standard communication signals to be published on the Employer’s network shall be selected before FAT and shall be tested during FAT.
1. The Contractor shall also allow for the development of additional user defined/project specific signals too which shall be finalised during the detail design phase. The minimum amount of additional user defined signals is stated in the schedules. These are typical alarm and status information not available on the standard signal lists.
1. The Contractor shall allow for any modification to the list of user defined/project specific signals for the duration of the life of the contract.
1. The Contractor shall ensure to allow engineering time for a list of standard communications-based signals to be selected and published on the Employer’s network as per the Employer’s requirements.
1. The Contractor provides the required resources to assist and work together with the Employer’s resources to ensure a fully functional and seamless integration of the required excitation system signals onto the Employer’s network.
1. The Contractor shall ensure for the correct configurations and interfacing with the network time synchronisation. The time synchronisation hardware shall be provided for by the Employer.
[bookmark: _Toc173754743][bookmark: _Hlk170372381]3.4.1.8 Metering panel hardwired interface
1. The Contractor shall supply all required materials to install the CTs on the primary side of the excitation transformers as well as to connect each of the metering CTs to the first termination point at the junction box of the excitation transformers.
[bookmark: _Toc173754744]3.4.1.9 External AC and DC power supply interfaces
1. The Contractor provides newly updated labels on the plant side based on the size and type used on the plant side as and where required.
1. The Contractor provides the required resources to assist with any rerouting, preparations, glanding, numbering, labelling and terminations of any power supply cables from and to the external plant side.
1. The Contractor shall validate by means of calculations that all power cabling, existing and/or new, as provided by the Employer from the external plant supply interfaces are adequately sized to be interfaced with the new excitation system. This shall be performed during the detail design phase.
1. The Contractor shall ensure that the following power interface terminals are provided for the following connections:
	External Plant Supply 
	Design Philosophy

	DC supply one
	Channel one equipment

	DC supply two
	Channel two equipment

	DC supply three
	Field flashing circuit

	AC supply one
	Panel heaters, plugs, etc. (if applicable)

	AC supply two
	Cooling fans test supply; dummy-load test supply

	Refer to Figure 1 - Internal Supply Configuration for more details.


[bookmark: _Toc181807572]Table 8 - External Supplies Interfacing Philosophy
[bookmark: _Toc173754745]3.4.1.10 Generator CT and VT hardwired interfaces
1. The Contractor shall make use of the existing generator VT and star point CT feedbacks as stated in the schedules.
1. The Contractor shall also provide all required tools, materials, fuses, fuse holders, wiring, etc. to expand the existing VT secondary circuit to add an additional circuit in the plant’s VT junction box for channel two by tapping off from the existing VT secondary outputs.
1. The Contractor shall ensure that the type of CTs and VTs can be interfaced correctly to the excitation system. The Contractor shall perform any additional testing and/or verifications on plant CTs and VTs where required to determine suitability if required. This shall include any alternative CTs being used as opposed to the original proposed CTs initially.
1. Alternative interfacing design considerations may also be provided by the Contractor for the CT interfacing, for example, the use only two phases and calculate the third phase if required.
1. The proposed generator CT is shared between the excitation system and other equipment on the plant; hence the burden of the excitation system CT inputs shall be kept in mind. The combined burdens shall be evaluated by the Employer during the detail design phases for all systems combined to determine of the original proposed CTs can be used or the alternative CTs.
1. The Contractor provides the required resources to perform any preparations, glanding, numbering, labelling and terminations of any CT and VT cables on the external plant side.
1. The table below outlines the interfacing design philosophy:
	CT and VT feedbacks 
	Design Philosophy

	Generator VT feedback one (existing)
	Channel one equipment

	Generator VT feedback two (To be added by Contractor)
	Channel two equipment

	Generator CT feedback one
	Channel one and two equipment (series looped connection)


[bookmark: _Toc172549010][bookmark: _Toc181807573]Table 9 - Generator CT & VT Interfacing Philosophy
[bookmark: _Toc173754746]3.4.1.11 Generator HV busbar supply interface
1. It is the sole responsibility of the Contractor supply the required materials and tools to connect the new excitation transformers onto the generator busbar supply from the existing non-segregated bus duct bolted to the excitation transformer enclosures. This shall include, but not be limited to, additional busbars, cables, supports, brackets, insulators, flexible connections, etc.
1. If the Contractor changes the existing transformer enclosures in any way which affects the exiting bus ducting and entry points of the HV connections, the Contractor shall be fully responsible to redesign and supply the new bus ducting interface, busbars and related affected equipment accordingly.
1. Figure 3 below shows a basic overview to the HV busbars connection point.
1. Refer to the plant drawings provided as per section 7 for further details.


[bookmark: _Ref173239135][bookmark: _Toc172549155][bookmark: _Toc181807582]Figure 3 - HV Busbar Interface
[bookmark: _Toc173754747]3.4.1.12 Generator DC field supply interface
1. The Contractor shall supply all the required materials and tools to connect the excitation system DC output to the generator field circuit busbars.
1. Where any insulated cabling is used on the DC field circuitry, these shall be replaced with new cabling and shall comply to the minimum specifications as stated in the schedules.
1. Locations where bending radiuses may become problematic, concerns raised regarding oil mist contamination affecting insulation properties or high temperature areas, a special type of SIWO-KUL cable may also be considered which shall comply to the minimum rated specifications.
1. Refer to Figure 4 below and the plant drawings provided as per section 7 for more details.


[bookmark: _Ref176424368][bookmark: _Toc181807583]Figure 4 - DC Field Interface
[bookmark: _Toc173754748]3.4.1.13 Station earth
1. The Contractor may reuse all the existing station earth connections.
1. If the station earth connection(s) does not reach any of the panels’ main earth bars, the Contractor shall then supply and install the required earth cables and/or copper flat bars to or between panels.
[bookmark: _Toc173754749]3.4.1.14 Floor plans
1. Refer to section  6.3 for the details specified.
[bookmark: _Toc173754750]3.4.1.15 Other temporary interfacing
1. The Contractor shall ensure that the other unit has the required bridge pieces and/or modifications in place to ensure that the cross current compensation cable removal does not cause any operational issues on the other unit’s excitation system.
1. The Contractor shall ensure that easy access can be obtained to the converter AC inputs to perform dummy-load testing. The dummy-load test supply shall be obtained temporarily from inside the excitation system panel. The Contractor shall supply all required resources, tools, test loads, cables, scope meters, protection elements, temporary settings and materials to facilitate dummy-load testing.
1. An emergency trip pushbutton device with the required cabling shall be provided for by the Contractor. This device shall be placed at the location of the excitation commissioning engineer during live commissioning activities.
1. Short-circuit tests are conducted on the main synchronous machine. A temporary test supply cable as supplied by the Employer shall be connected by the Employer at the excitation transformers HV side to facilitate the required commissioning tests. The connection of this cable shall be performed at the existing openings of the bus ducting. The Contractor shall ensure that all required temporary commissioning settings are applied accordingly on the new excitation devices as and where required or as instructed by the Employer.
3. [bookmark: _Toc173754751][bookmark: _Toc176348417]Software and Licensing
1. The Contractor shall supply the latest compatible version for all required software and installation files with their respective licenses for any operating systems, device drivers, proprietary software, open-source software and third-party software to perform maintenance testing, device configuration changes and system recovery.
1. All installation files shall be provided on portable flash drives.
1. The Employer does not accept any hardware with any Contractor’s corporate licensed operating system software.
1. All further firmware, software and licensing updates and installation thereof shall be provided to the Employer for the duration of the life of the contract.
1. All equipment shall have the latest software installed and shall be of the same type, version, release, etc. at the time of final handover.
1. Detailed firmware release notes shall be provided for each component undergoing firmware updates.
1. All applicable spares which are handed over shall be configured with the latest settings, configurations, licenses, firmware, etc. There shall be no discrepancies between spares and the actual plant equipment for the duration of the life of the contract.
1. Software for any spare part which is unit specific shall be pre-configured accordingly.
1. All equipment including spares shall be fully licensed. Trial versions of software shall not be acceptable.
3. [bookmark: _Toc173754752][bookmark: _Toc176348418]Engineering and Special Tools
1. The Contractor provides any special tools, configurable test block handles and keys that are required for routine maintenance or required for device configuration and setting changes.
1. All hardware required (for example special cables, signal converters, adapters, etc.) used on configurable devices shall be provided and configured by the Contractor.
1. System backup and restore tools shall be provided.
1. Fully configured and licensed plant laptops shall be supplied by the Contractor. Each laptop shall be configured to be exactly the same including all backup files/information stored.
1. Each laptop shall be provided with all the required software tools and hardware tools to connect to any configurable device of the excitation system.
1. At least one of the laptops with the required licensed software packages shall be provided before the detail design phase to ensure the Employer can perform the required reviews for configurations, logics and setting checks during the detail design phase.
1. The plant laptops provided shall be fully configured and operational for use during FAT.
1. Each laptop shall have a dedicated ruggedised laptop bag.
1. Any special interfacing components required for connection between the excitation system and laptops shall be provided by the Contractor.
1. A small hard case toolbox shall be provided to store all other special tools and hardware.
1. The excitation system shall include software tools to perform time domain system response testing. This function shall have user adjustable limits and shall be fully licensed to enable the Employer to perform routine time domain tests.
1. The excitation system software shall have the functionality to enable the associated analogue inputs for the excitation system to accept an externally generated “white noise” / “frequency scan” analogue signal to be injected, from example, an Omicron test device or equivalent. This functionality shall be fully licensed to enable the Employer to perform routine injection tests as and when required. This function shall also have user adjustable limits.
1. A software program or a standalone device shall be provided to serve as a spectrum analyser and shall have the ability to derive bode plots obtained from the recorded test results of the frequency scans. This device or software program shall be fully licensed to enable the Employer to perform routine plots as and when required.
1. The time domain and the frequency injection tests shall only be possible in test mode.
1. Should any internal integrated test function exist which has the capability to generate input signals (i.e., “white noise”), perform internal processing and recording of test data, this functionality and performance thereof shall be subjected to further review and approvals.
1. The excitation system shall include software tools to view the capability diagram graphically with all applied limiters with the real time operating point displayed on the capability diagram.
3. [bookmark: _Toc173754753][bookmark: _Toc176348419]Grid Code Requirements
1. The latest version of the SAGC shall be obtained from the NERSA website (www.nersa.org). All requirements shall comply to the latest grid codes.
1. Each of the requirements stated shall be provided for each unit/machine individually with the associated unit number cross referenced to any test reports, raw data, stability studies, validation reports, open and closed loop frequency responses, etc. For example, one excitation system’s test result/simulations shall not be used to validate both excitation systems.
1. The Contractor shall be responsible for all required resources to provide the required grid code tests, recordings and reports.
1. All grid code tests shall be performed in the presence of the SO representatives of NTCSA.
1. The Contractor provides preliminary stability study reports with simulated model responses of the excitation systems for each unit.
1. The Contractor provides final as built stability study and validation reports with as built simulated model responses and validations of the excitation systems for each unit based on the actual test data and final settings.
1. The Contractor provides all preliminary settings, calculations and detailed Laplace models for each excitation system.
1. All performance requirements, preliminary settings and study reports shall be reviewed, influenced and accepted by the Transmission System Operator representatives of NTCSA.
1. The Contractor shall facilitate the required processes with the NTCSA to establish the latest performance criteria and requirements.
1. The Contractor shall facilitate the required processes for acceptances from NTCSA for all preliminary and final reports for settings, testing and validations.
1. All commissioning test procedures shall be compiled by the Contractor and submitted for further reviews and acceptances for the Employer and the Transmission System Operator representatives of NTCSA. The tests for performance verifications and grid code testing shall clearly state the required equipment setup, plant conditions, temporary settings/configs if applicable, sequences for testing, etc.
1. The Contractor shall perform special tests for machine and network parameter verifications. These shall include the determination of the machine direct and quadrature reactance and time constants, inertia constant of the rotating mass and the external network impedance.
1. The Contractor shall perform onsite time domain and frequency domain tests and all applicable functions shall be optimally tuned for each unit.
1. Once the site testing is completed the affected simulations shall be redone with the actual parameters as obtained from site for each unit.
1. The Contractor shall demonstrate how the final stable gain of the PSS is determined by means of site testing.
1. The Contractor shall demonstrate dynamic step responses for all configured limiters including with PSS on and PSS off.
1. Alternative methods for parameter identification, i.e., Adaptive PSS, Extended Kalman Filter, Digital Twin, Real Time Digital Simulators, etc. may also be proposed by the Contractor and shall be subjected to final review and acceptance by the System Operator.
1. The Contractor shall ensure that the new excitation systems for each machine is fully tuned and optimised during the live commissioning activities.
1. The Contractor provides the raw data for all tests as performed on site for each channel.
1. The Contractor shall ensure that the raw data and quality thereof is presented in the required format as determined by the latest requirements from Transmission System Operator representatives of NTCSA.
1. The latest performance criteria (sampling rates, bandwidth, etc.) for any external and/or internal recording equipment, associated analogue input/output signals configured as well as signal generating equipment shall be the responsibility of the Contractor to ensure formal acceptance is obtained by the Transmission System Operator representatives of NTCSA before any final testing is conducted.
1. The Contractor provides comprehensive test reports with documented responses for all tests conducted and for each unit.
1. All test recordings shall be handed over and stored in a well-structured manner on a portable storage medium (ie flash-drive) and each test recording shall be clearly labelled in their respective itemised folders.
1. All settings, configurations, alarm and tripping matrixes shall be configured as per recommendations by the Contractor and reviewsed by the Employer for final acceptances.
1. All final and applied settings and configurations shall be provided in an editable Word format to the Employer.
1. All processed data as used in the validation reports shall be provided by the Contractor.
1. Where limiters are tested, the response of each configurable limiter shall be recorded and displayed in conjunction with a binary signal high activation stating the associated limiter description clearly on the plots.
1. The Contractor’s resources shall participate in all the generator reactive capability tests as performed during final live commissioning and shall ensure that all excitation equipment is withing their respective thermal capabilities while performing the tests.
1. Once final live commissioning is completed, all grid code related test data, test reports and validation reports shall be provided to the Transmission System Operator representatives of NTCSA for further reviews and validations.
1. In case the representatives of NTCSA notes any defects on the grid code data/reports provided or any performance criteria not satisfied, the Contractor shall then be liable for the complete retesting, optimisations, recording, processing, revalidations, updated reports, etc. for all or affected parts and associated costs thereof.
1. Grid code compliance shall only be final once the NTCSA representatives have formally provided acceptance for all the requirements stated. The Contractor shall ensure that the process for obtaining full compliance and acceptance for each unit is facilitated until completion.
3. [bookmark: _Toc161148884][bookmark: _Ref171675339][bookmark: _Ref172355350][bookmark: _Toc173754754][bookmark: _Toc176348420][bookmark: _Ref176422823]Stability Studies and Validation Reports
The stability study and validation reports shall be provided by the Contractor and shall include the following as a minimum for each unit:
1. Cover page stating the relevant details, signatories (including SO acceptances from NTCSA).
1. Detailed information regarding the excitation system and regulators installed i.e., detailed models, type, PSS, etc.
1. Single line diagrams shall be included of the generating plant as well as the excitation system main components.
1. The primary plant, synchronous generator parameters and grid data (ie MVA, kV, Ifn, reactance, time constants, etc) shall be included in a table form.
1. Preliminary and final settings in table form.
1. Any relevant transducer time constants, scaling and ratios.
1. Validations of the machine/rotating mass inertia constants.
1. Any grid related data, grid reactances and damping ranges as obtained from the System Operators of NTCSA.
1. Computer simulation models/block diagrams of the individual control loops (as used to perform the actual study) with their respective parameter tables.
1. OEM parameter translation tables used in the studies & validations where applicable.
1. The gain stability range shall be provided and discussed based on findings from the site test data.
1. Generator open circuit saturation (incl. air gap line) and short circuit curves as tested on site with the applicable calculations derived from this data.
1. The active and reactive power load rejection recordings (both AVR and FCR mode) with the associated derived machine parameters.
1. [bookmark: _Hlk171335293]Frequency domain simulations and site test plots. The plots (simulated vs site measurements) shall be displayed on top of one another and each shall be displayed separately on individual plots. Plots shall include the following as a minimum:
13. Offline closed loop AVR frequency response.
13. Offline open loop AVR frequency response.
13. Online uncompensated frequency response.
13. Online power damping frequency response with PSS ON and OFF. These two plots shall be projected on top of one another to clearly indicate the positive damping range.
1. Time domain simulations and site test plots. The plots (simulated vs site measurements) shall be displayed on top of one another, and each shall be displayed separately on individual plots. Plots shall include the following as a minimum:
14. All configured Limiters (i.e., SCL, FCL, PQ, etc.)
14. AVR ceiling voltage responses.
14. AVR rise time, overshoot, settling times and settling bands.
14. AVR dynamic behaviour with machine online with both PSS on and PSS off.
14. AVR simulated dynamic behaviour of the excitation system during system voltage disturbances as per GCR9 (Fault ride-through analysis).
14. AVR dynamic behaviour during active and reactive power load rejections.
1. The simulated versus actual performance results clearly stated in a table form.
1. The simulated versus actual performance results clearly stated in a table form.
1. Frequency response simulations indicating plots for both the gain and phase. The gain shall be plotted on a separate graph as opposed to the phase characteristics.
1. Any other relevant site tests, information and calculations affecting the mathematical model structure of the studies & validations.
1. Detailed evaluation paragraphs for each simulation and test performed.
1. Any correction factors applied and/or assumptions made during any analysis and/or validations shall be clearly stated and the reasoning.
1. Definitions and clear descriptions of each signal as recorded for both raw and processed data.
1. The report shall also include a section where the final conclusion shall be documented and compliance status to Grid Code.
3. [bookmark: _Toc137798060][bookmark: _Toc229128263][bookmark: _Toc176348421]Use of Contractor’s design
For the purpose of production, safety and continuous reliability of the Vanderkloof plant, the Employer shall update, improve, modify and use the Contractor’s design as and when required without any limitations.
3. [bookmark: _Toc176348422][bookmark: _Toc176348423][bookmark: _Toc229128264][bookmark: _Toc137798061]Design of Equipment
Any equipment required shall be designed by the Contractor as and when required for the duration of the Works.
3. [bookmark: _Toc176348424][bookmark: _Toc176348425][bookmark: _Toc229128265][bookmark: _Toc137798062]Equipment required to be included in the works
The Contractor provides all equipment required for the duration and completion of the Works.
3. [bookmark: _Toc176348426][bookmark: _Ref176422466][bookmark: _Toc176348427][bookmark: _Toc229128266][bookmark: _Toc137798063]As-built drawings, operating manuals and maintenance schedules
0. [bookmark: _Toc173754759]General requirements
1. All documentation and drawings provided by the Contractor shall be subjected to further reviews and acceptances by the Employer.
1. The Contractor provides documentation by using Microsoft Office, unless otherwise stated.
1. The Contractor shall implement proper document management, revision control and storage for each unit for the duration of the Works.
1. The Employer shall not accept any scanned electronic copies of final documentation or drawings.
1. All documents and drawing submissions shall be prepared and signed-off by suitably qualified personnel from the Contractor, fluent in English and have the relevant experience with the software packages used.
1. The Contractor shall allocate the identification numbers as required by their internal processes. The Employer shall also allocate a unique identification number to each drawing or document issued.
1. The Contractor shall use pre-approved templates provided by the Employer for any documentation and drawings unless specifically stated otherwise. 
1. All documentation (drawings, manuals, procedures, etc.) shall reflect the relevant KKS coding that has been applied.
1. All documentation required at the various review and acceptance stages shall be submitted as a software copy. Hardcopies shall be provided as required by the Employer.
1. The Contractor shall be responsible for the upkeep, updating, corrections, etc. of all documentation and drawings as and when required until after the guaranteed inspection of each unit.
1. All hardcopies of documentation shall be submitted in lever arch files with “D” rings. The identification of the file appears on both the front cover and on the spine.
1. All hardcopies of drawings shall be submitted in lever arch files with “D” rings. The identification of the file appears on both the front cover and on the spine.
0. [bookmark: _Ref171508185][bookmark: _Toc173754760]Drawings
1. The Contractor provides correctly updated as built drawings after each phase as stated in section 3.3.
1. All drawings shall incorporate pre-approved borders and copyright clauses as provided by the Employer.
1. Multiple pdf drawings of the same set shall be merged.
1. All drawings shall be signed off and the revisions stated as per Employer’s specifications.
1. The Contractor shall continuously update the design drawings as and where required during design review phases.
1. The Contractor shall continuously update the design drawings as and where required during FATs to ensure the drawings match the final equipment accurately.
1. The Contractor shall continuously update the design drawings as and where required during the execution of the Works to ensure the drawings match the plant and related equipment accurately.
1. Final As Built drawings shall be provided in all formats as stated in the schedules.
0. [bookmark: _Toc173754761]Training documentation
1. The Contractor incorporates all information as presented by the training course. 
1. The course material shall be in English and includes all third-party documentation in English too.
1. The Contractor provides copies of the signed training registers as proof of training provided to the Employer.
1. The Contractor shall submit detailed training programs and training manuals to the Project Manager for review and acceptance for each course one month before each training session.
1. All study material for the training courses shall be provided for by the Contractor for each delegate in the form of a softcopy on a flash drive.
1. Operating, maintenance and engineering training shall each have their own specific sections within the training manuals.
0. [bookmark: _Toc173754762]Technical, maintenance and operating manuals
1. All manuals shall reflect the actual plant and shall be specifically applicable to Vanderkloof Power Station. 
1. All manuals shall be continuously updated by the Contractor for the duration of the Works to ensure the latest As Built information is contained in the manuals.
1. All information to be included in the manuals as well as the index and dividers shall be reviewed and accepted by the Employer in a softcopy format. The final hardcopies shall only be printed once the manuals have been fully reviewed and accepted by the Employer and is in a final state.
1. All manuals shall be labelled with the applicable contents, power station name and contract number.
1. The manuals shall include the following as a minimum:
4. Operating procedures of all relevant equipment
4. Maintenance procedures of all required equipment for routine maintenance
4. Maintenance schedules for each component to be maintained
4. Procedures detailing how each component is replaced and/or repaired during failures
4. Test procedures to enable routine grid code testing
4. Procedures on how to connect and gain access to any configurations, logics and settings
4. Procedures on how to download and store all event and fault recordings from all applicable devices
4. Procedures on the use of any special engineering or maintenance tools provided including software tools
4. All relevant basic design information
4. All relevant detail design information
4. All settings and design calculations
4. Product brochures
4. Spares handover list
4. Alarm response procedures
4. Certifications
4. Compliance specifications and standards
4. All test reports
4. Training information
4. Any special instructions, i.e., storage, handling, shelf life, etc.
4. Final drawings
4. All datasheets
4. Transfer functions of all regulators
4. Signal lists 
4. Grid code information and studies
0. [bookmark: _Ref172358118][bookmark: _Toc173754763]Technical documentation after final live commissioning
1. The Contractor provides comprehensive setting documents in MS Word that reflects the final settings as commissioned that are applied to all configurable components, devices, relays, and IEDs of the excitation system installed at Vanderkloof Power Station.
1. The Contractor shall compile and submit detailed commissioning reports of all tests conducted during site commissioning. The reports shall be based on review and acceptance by the Employer.
1. Any test report issued, regardless of the project phase, shall be well constructed, fully signed off, fully descriptive of each test, completed with all test results, all pass criteria stated where applicable and shall have the relevant evaluation and conclusion paragraphs. Test sheets with only numerical data and graphs shall not be accepted.
1. The Contractor provides all relevant as built grid code test and validation reports after final live commissioning.
1. All detail design drawings shall be provided in an As Built state.
1. All workplans and QCPs shall be signed off and fully completed.
1. All hardcopy implementation checklists and method statements/procedures shall be handed over and fully completed and signed.
1. All defect registers shall be fully cleared and signed off.
1. All training registers shall be fully signed off and completed.
1. All raw test data for each test conducted shall be handed over in well-structured and descriptive folders.
1. All test reports shall be subjected to reviews and acceptances by the Employer prior to finalisation.



1. Procurement
3. [bookmark: _Toc137798065][bookmark: _Toc229128268][bookmark: _Toc176348429]People
0. [bookmark: _Toc137798066][bookmark: _Toc229128269][bookmark: _Toc176348430]Minimum requirements of people employed on the Site

1. All personnel, especially foreigners, working on the Site need to have the applicable required work permits.
1. All personnel have completed the relevant training for their specific job output.
1. The safety file is updated and approved when there is a change of resources on site.
1. At the end of each month, the Contractor provides the Employer details
0. Names and identity numbers of Contractors working on site for the contract
0. Number of hours each Contractor has worked per day. 
0. Start and end times of Contractors per day.

0. [bookmark: _Toc137798067][bookmark: _Toc229128270][bookmark: _Toc176348431]BBBEE and preferencing scheme
1. The Contractor complies with and fulfils the Contractor’s obligations in respect of the Broad-Based Black Economic Empowerment (as per clause Z3 of NEC3 ECC).
The Contractor provides valid B-BBEE certificates to the Project Manager on an annual basis of himself as well as his subContractors.





















0. [bookmark: _Toc229128271][bookmark: _Toc176348432][bookmark: _Toc137798068][bookmark: _Toc229128272][bookmark: _Toc176348433]Supplier Development, Localization and Industrialization (SDL and I) 
To be populated from SDL and I Returnable.
3. Subcontracting
1. [bookmark: _Toc137798069][bookmark: _Toc229128273][bookmark: _Toc176348434]Preferred subContractors

Not Applicable

1. [bookmark: _Toc137798070][bookmark: _Toc229128274][bookmark: _Toc176348435]Subcontract documentation, and assessment of subcontract tenders
1. The Contractor submits the proposed conditions of contract for each Subcontract to the Project Manager for acceptance unless
· an NEC contract is proposed or
· The Project Manager has agreed that no submission is required
1. The Contractor does not appoint a subContractor on the proposed subcontract conditions submitted until the Project Manager has accepted them. A reason for not accepting them is that they will not allow the Contractor to Provide the Works or they do not include a statement that the parties to the subcontract will act in a spirit of mutual trust and co-operation.
1. [bookmark: _Toc137798071][bookmark: _Toc229128275][bookmark: _Toc176348436]Limitations on subcontracting
The Contractor may be requested by the Employer to submit details of the qualifications and experience for each category of personnel and specialists for which a rate is submitted.

1. [bookmark: _Toc137798072][bookmark: _Toc229128276][bookmark: _Toc176348437]Attendance on subContractors
Not Applicable

3. [bookmark: _Toc137798073][bookmark: _Toc229128277][bookmark: _Toc176348438]Plant and Materials
2. [bookmark: _Toc137798074][bookmark: _Toc229128278][bookmark: _Toc176348439]Quality
 
1. Where quality requirements or acceptance criteria may not be prescribed; both parties will notify the other as soon as they become aware. 
1. In the absence of quality criteria, none will be assumed by the the Contractor without the agreement of the Employer.
1. Where defects repairs are carried out after a Defect has been notified;  the Contractor and Employer will agree on the method of repair or replacement for defects raised. 
1. The decision to repair or replace a defective item or component will be by agreement with the Employer. 
1. No used or recycled parts or components may be used in the Works unless expressly authorised by the Employer.



2. [bookmark: _Ref176429953]Guarantee Inspection
1. The Contractor plans for a follow up inspection of the excitation system including excitation transformers of each unit at a time suitable to the Employer, before the defects date.
1. The Contractor shall inspect each unit and provides the Employer with an inspection report.
1. Any further repairs and/or tests required due to inspection findings shall be performed by the Contractor.

2. Product Support
1. The Contractor provides a detailed product life cycle plan.
1. Before any product enters a phase where support becomes limited, the Contractor informs the Employer with the required contingency plans.
1. The Contractor shall clearly state, in writing, the warrantee period on their product and the components covered.
1. The warrantee period stated for the equipment shall take effect after final live commissioning is completed for each unit.
1. The warrantee period for spares shall take effect after inspections, acceptance and delivery to Vanderkloof Power Station.
1. During and beyond the warrantee periods, any faulty modules shall be fully investigated by the Contractor and a failure report shall be provided to the Employer stating the reason for failure and the required remedial actions.
1. The Contractor provides a plan on how maintenance, repairs and engineering support may be provided during the lifetime of the equipment.
1. Any equipment, spares, components, etc. which becomes obsolete during the duration of the Works shall be replaced by the Contractor. The Contractor shall be liable for all costs involved.

2. [bookmark: _Ref176429899]Defects correction
1. The Contractor shall be responsible for investigations, technical support, reporting, and resolutions of all excitation system related faults, trips and mal operations for the duration of the Works.
1. Any defect that requires a firmware update which results in the complete or partial re-commissioning of the excitation system shall be for the Contractor’s expense.
1. All defects corrected, where applicable, shall be proven by means of proper testing and reports.
1. Any defects noted during FATs shall be completely resolved before delivery to site.
1. The Contractor shall repair any defects noted during the guarantee inspection.
1. Any time when software and/or hardware changes are applied to a device due to defects, this device and affected components thereof shall then be completely retested or parts thereof. The Employer shall reserve the right to decide to what extend the device shall be retested.
1. If at any time the defects discovered causes wiring and/or component changes, the Employer shall instruct the Contractor to redo all or part of the wiring circuit verification checks (“blue-lining” point-to-point) including affected functional tests. A substantial number of defects may result that the Contractor performs a complete rework of the entire panel(s) wiring point-to-point checks and function tests.

2. [bookmark: _Toc137798075][bookmark: _Toc229128279][bookmark: _Toc176348440]Plant & Materials provided “free issue” by the Employer
1. All other plant and materials shall be provided by the Contractor.


2. [bookmark: _Toc137798076][bookmark: _Toc229128280][bookmark: _Toc176348441]Contractor’s procurement of Plant and Materials
1. The Contractor provides a list of all suppliers used to supply plant and materials for the Works including the components that have been supplied by each supplier.
1. The Contractor shall ensure that all materials, equipment and plant is adequately transported and delivered to the Works prior to the start of any work.
1. The Contractor shall be responsible for the safe and secure storage of all equipment and materials delivered to site.
1. The Contractor shall indicate the type of transport used and mitigation measures in place to protect the equipment and materials from any possible damage for example vandalism, damaged roads, rain, hail, sun/heat exposure, excessive vibrations, etc.
1. As a minimum, air suspensions shall be utilised for the transport of all excitation transformers and excitation system equipment on land.
1. The Contractor shall submit a completed pre-delivery checklist to ensure all prerequisites have been complied with for the equipment to be shipped to site. The Project Manager shall sign off on the checklist prior of equipment to be shipped to site.
1. The Contractor is responsible for offloading and movement of equipment and materials on site.
1. All cabling shall be inspected and tested by the Contractor upon delivery to Vanderkloof Power Station.

2. [bookmark: _Toc137798077][bookmark: _Toc229128281][bookmark: _Toc176348442]Spares and consumables
1. A list of minimum spares is defined in the Schedules for the Contractor to supply.
1. In addition to the minimum required spares as stated in the schedule, the Contractor provides at least one spare part for each component which, in case of failure, renders the system inoperable, or can cause a safety risk to plant or personnel, or can cause deterioration/subsequent damage to any other components if the component that failed is not repaired in time.
1. All spares shall be delivered to site before final live commissioning of the first unit start.
1. All spares shall be tested, configured and certified fit for use for each unit by the Contractor. Thereafter the spares shall be correctly repackaged, labelled and preserved by the Contractor until final handover of spares is completed.
1. All maintenance spares required for routine maintenance as per the Contractor’s maintenance schedule shall be provided by the Contractor for the duration of the Works.
1. The Contractor shall ensure that all required critical spares are at hand for during commissioning activities as to prevent any failure of any one component leading to delays of more than one day during testing activities. These commissioning spares remain the Contractor’s property.
1. All spares shall be accommodated by their associated routine and type test certification.

3. [bookmark: _Toc137798078][bookmark: _Toc229128282][bookmark: _Toc176348443]Tests and inspections before delivery
3. [bookmark: _Ref172356328][bookmark: _Toc173754774][bookmark: _Toc176348444]Factory acceptance testing
1. FATs shall be conducted on all equipment to prove the functionality and integrity thereof prior to final shipping to site to ensure that it meets the Employer’s requirements including any other standards, specifications and guidelines.
1. Factory testing shall undergo the following stages in chronological order:
1. Pre-FAT tests (preliminary selective communications signal tests and interfacing)
1. Panel steelwork and equipment verifications performed by the Contractor.
1. Panel wiring point-to-point tests performed by the Contractor.
1. Panel equipment and wiring point-to-point verification checks performed by the Employer.
1. Equipment functional tests performed by the Contractor.
1. Equipment repeated functional verification tests witnessed by the Employer.
1. The Contractor shall complete all required tests and verifications checks before inviting the Employer’s team to witness any verification checks and tests at various stages.
1. The Contractor shall afford the opportunity to the Employer’s team to perform routine inspections as and when required on all equipment.
1. The Contractor shall afford the opportunity to the Employer’s team perform complete panel wiring verification checks as required (also known as blue-lining) on all completed wiring.
1. The Contractor shall afford the opportunity to the Employer’s team perform complete functional verification checks as required on all equipment.
1. The Contractor shall make all required resources available for when the Employer’s team perform verification checks and tests during FATs.
1. The minimum tests to be demonstrated to the Employer for the excitation transformers and excitation system shall be as per the details in the Schedules.
1. The Contractor shall perform all required routine and type tests where reports and/or certification is not available.
1. The Contractor shall inform the Employer of any equipment which requires to be specifically manufactured and tested during the life of the contract.
1. If any type tests are conducted on any equipment, routine tests shall be repeated afterwards.
1. The Contractor shall be fully responsible for any tests, logistics, costs and certification of any equipment to be tested.
1. Manufacturing may be at the Contractor’s premises, local or abroad, while the factory acceptance testing shall be carried out in South Africa at a properly equipped testing facility.  Local engineering and panel construction support shall be available should panel steelwork, wiring or software configuration changes be required due to defects.
1. Before FAT start, The Contractor provides the communication signal types and addresses for each signal type. The Contractor provides a temporary test setup to ensure that these signal types can be integrated to the Employer’s SCADA.
1. During FAT the Contractor shall demonstrate that the communications interface and final selected signal lists to be published on the Employer’s network is functional, reliable and secure.
1. The Contractor shall demonstrate a “dummy-load” test for each excitation system during functional test verifications as witnessed by the Employer. The Contractor provides the required temporary source to the converter AC input and the temporary test load connected on the DC output side. The test shall prove the correct firing of all thyristors for the completed assembly and the DC output waveforms shall be recorded.
1. All protection IEDs (i.e., overcurrent, rotor earth fault, etc.) shall be fully tested by the Contractor and the output characteristics shall be detailed by means of graphical representations in conjunction with the associated data recorded in table format. A comprehensive functional test report shall be provided for each protection IED installed.
1. The Employer reserves the right to temporary suspend FAT in case an unacceptable number of defects have been discovered during verification tests and checks. In such case the Contractor shall immediately repair all defects noted and/or perform complete retesting or rechecks where required.
1. All defect registers during FATs shall be kept as live document and shall be updated every time a defect has been noted.
1. All FAT documentation shall be subjected to full review and acceptance before any FATs commences.
1. Before FATs start, The Contractor provides all required FAT documentation and pre-checks which shall include the following as a minimum:
20. Test plan (schedule, resources, contact details, detailed activities, etc).
20. Two sets of hardcopy FAT drawings in separate files.
20. A set of blue-lined drawings as performed by the Contractor to prove wiring point-to-point checks were performed initially by the Contractor.
20. Equipment lists blue-lined by the Contractor as proof that all equipment has been checked and verified to reflect the correct specifications, type, revisions, part numbers, etc.
20. Test checklist as proof that the system functionality has been tested successfully prior to inviting the Employer’s team.
20. Signed off defects lists as noted by the relevant Contractor(s), subContractor(s), etc.
20. Preliminary setting documents
20. Reviewed and accepted FAT test procedures.
20. Applicable check sheets.
20. Signed off QCP/ITP documentation.
1. After completion of FAT The Contractor provides comprehensive signed off FAT reports for each test(s). 
1. All latest and/or updated configuration files, settings, drawings, backup files, etc. shall be provided by the Contractor once the relevant FAT is completed.
1. After each FAT a completion certificate shall be issued by the Contractor, and if accepted, shall be signed by the Project Manager for acceptance.
1. The Plant and Materials is adequately packaged and protected from external environmental conditions specifically rain and moisture during transportation. 
1. The Plant and Materials is transported using suitable means to minimise risk of damage to equipment during transportation.
3. [bookmark: _Toc137798079][bookmark: _Toc229128283][bookmark: _Toc176348445]Marking Plant and Materials outside the Working Areas
Not Applicable
3. [bookmark: _Toc137798080][bookmark: _Toc229128284][bookmark: _Toc176348446]Contractor’s Equipment (including temporary works).
1. The Contractor shall be fully responsible for any equipment, design, certification, safety and integrity thereof as required for the completion of the Works.
3. [bookmark: _Toc176348447]Cataloguing requirements by the Contractor
1. The Contractor shall complete the Employer’s spares cataloguing process and the completion of the required forms. All forms shall be provided once the spares are delivered to site. The Contractor shall ensure that all spares are relocated, captured correctly, booked in and stored correctly inside the Employer’s stores.
1. 
Construction
4. [bookmark: _Toc137798083][bookmark: _Toc229128286][bookmark: _Toc176348449]Temporary works, Site services & construction constraints
0. [bookmark: _Toc137798084][bookmark: _Toc229128287][bookmark: _Toc176348450]Employer’s Site entry and security control, permits, and Site regulations
1. The Contractor is informed of the access procedures through Site regulations and that such procedures may change depending on the prevailing security situation. 
1. The Contractor complies with all Site regulations and instructions. The onus is on the Contractor to ensure his familiarity with the Employer’s Site regulations and inspections. 
1. Before work starts on the Site, a Site inaugural meeting is held between the Contractor and the Employer, where details of the Works are discussed and clarified. 
1. The Contractor’s Site Supervisor is on Site for the entire duration of the work. 
1. General access to the power station is controlled and Site induction is completed before work is allowed to start. 
1. The Contractor must adhere to all security regulations in force during the period of the contract. 
1. Before entry to the site will be allowed, everyone will undergo an alcohol breathalyser test which needs to be 0.00mg/l. This is one of the five Cardinal Rules to which the Contractor is required to adhere to at all times.

0. [bookmark: _Toc137798085][bookmark: _Toc229128288][bookmark: _Toc176348451]Restrictions to access on Site, roads, walkways and barricades
1. The Contractor satisfies himself and complies with the Site conditions presented during induction. 
1. The Contractor is required to comply with all Site restrictions of the Site’s roads, walkways, and barricades.

0. [bookmark: _Toc137798086][bookmark: _Toc229128289][bookmark: _Toc176348452]People restrictions on Site; hours of work, conduct and records
Normal working hours are as follows: 
Monday to Thursday  
07:30 – 16:45 
Fridays 
07:30 – 12:30
It is very important that the Contractor keeps records of his people on Site, including those of his SubContractors, which the Project Manager have access to at any time. These records may be needed when assessing compensation events.

0. [bookmark: _Toc137798087][bookmark: _Toc229128290][bookmark: _Toc176348453]Health and safety facilities on Site 
The health and safety facilities on Site will be discussed in detail during the Site induction.
0. [bookmark: _Toc137798088][bookmark: _Toc229128291][bookmark: _Toc176348454]Environmental controls, fauna & flora, dealing with objects of historical interest 
The Contractor’s attention is drawn to the fact that the Power Station is situated in a highly sensitive
area with respect to the environment.
The Contractor acquaints himself with all statutory and local environment regulations and adheres to these without exception.
The Contractor complies with the Hazardous Chemical Regulations when using any hazardous
chemicals, as well as complying with the requirements of the National Environmental Management Act of 1988.

0. [bookmark: _Toc137798089][bookmark: _Toc229128292][bookmark: _Toc176348455]Title to materials from demolition and excavation
The Contractor has no title to plant and/or materials resulting from him carrying out the Works.
0. [bookmark: _Toc137798090][bookmark: _Toc229128293][bookmark: _Toc176348456]Cooperating with and obtaining acceptance of Others
The following NEC3 core clauses will apply 11.2 and 25.1.
0. [bookmark: _Toc137798091][bookmark: _Toc229128294][bookmark: _Toc176348457]Publicity and progress photographs 
No notice boards, advertising rights, media relations, photography and progress photographs will be allowed without appropriate authorisation.

0. [bookmark: _Toc137798092][bookmark: _Toc229128295][bookmark: _Toc176348458]Contractor’s Equipment

1. The Contractor provides the Project Manager with a complete list of equipment that does not permanently form part of the Works before delivery to site.
1. Any equipment may be subjected to full inspection by the Employer prior to use.
1. Any equipment used by the Contractor shall conform to the applicable safety standards and shall be maintained in a safe and proper working condition for the duration of the Works.
1. The Contractor provides all test equipment required for the Works and shall maintain all test equipment to the required accuracy. 
1. The type and class of equipment used shall be subjected to the acceptance by the Project Manager.
1. All the Contractor’s test and measuring equipment shall be accompanied by valid calibration certificates from an approved authority.
1. The Project Manager may at any stage during the contract require such equipment be checked by an approved ILAC laboratory or the South African Bureau of Standards.
1. Any equipment used for lifting shall be tested and certified by the Contractor and shall be subjected to acceptance by the Project Manager and further inspections by the Employer.
1. Any noise or heat generated by the Contractor’s equipment for the Works shall be contained, mitigated, assessed, etc. in line with the Employer’s safety requirements before any such work starts. Any additional screens, dust covers, PPE, etc. shall be provided by the Contractor.
1. The Employer shall have the right to stop the Contractor's use of any equipment, that in the Employer's opinion, does not conform to the foregoing requirements.
0. [bookmark: _Toc137798093][bookmark: _Toc229128296][bookmark: _Toc176348459]Equipment provided by the Employer
1. A load tested and certified crane is available in the station main machine hall. It shall be the Contractor’s responsibility to ensure that all necessary arrangements and preparations are made for the use of this crane.
1. The Employer provides a qualified crane operator. The crane shall be operated by the Employer only.
0. [bookmark: _Toc137798094][bookmark: _Toc229128297][bookmark: _Toc176348460]Site services and facilities

1. All power supply outlet sockets are provided in terms of existing availability and location.
1. Water supply points are provided in terms of existing availability and location.
1. All ablution facilities available on site may be used by the Contractor.
1. The Project Manager shall allocate a dedicated area at the Vanderkloof Power Station for the storage and disposal of all scrap generated by the Works. The Employer shall dispose of all scrap.
1. The Contractor shall evaluate the suitability of the foregoing and shall ensure to put measures in place to address any shortcomings.
0. [bookmark: _Toc137798095][bookmark: _Toc229128298][bookmark: _Toc176348461]Facilities provided by the Contractor

1. The Contractor provides for any additional lighting where required for the Works.
1. The Contractor shall be responsible for the safe storage and security of any plant and equipment delivered to site. The total footprint required, for example the storage of containers, shall be provided to the Project Manager for allocation of the required space and placement location thereof.
1. The Contractor shall be responsible for any temporary offices for the Contractor’s resources and associated sub-Contractors.
1. The Contractor shall move all scrap generated by the Works to the dedicated areas provided on site at Vanderkloof Power Station.
1. The Contractor provides any additional mobile cranes and lifting equipment where required for the Works.
1. The Contractor shall ensure to clean and restore all affected areas once all Works are completed.
1. The Contractor provides everything else necessary for providing the Works.
1. The Contractor provides, erects and maintains for own use, adequate size office accommodation and stores together with such, lighting and heating as may be required in the area designated by the Project Manager.
1. The Contractor is to dismantle and clear all such temporary structures and associated Foundations and infrastructure off-site. 
1. The Contractor provides all other facilities as deemed necessary for completion of the Works.
1. The Contractor should make provision for accommodation, vehicles, kitchen - and office space (mobile container) and Equipment etc.
1. The Contractor removes all this Equipment and waste which was generated during the installation and commissioning within 24 hours after Completion.



0. [bookmark: _Toc137798096][bookmark: _Toc229128299][bookmark: _Toc176348462]Existing premises, inspection of adjoining properties and checking work of Others

Not Applicable

0. [bookmark: _Toc176348463][bookmark: _Toc137798097][bookmark: _Toc229128300]Survey control and setting out of the Works
1. [bookmark: _Hlk172279114]The Contractor shall be responsible to survey the Works to ensure that the excitation system, excitation transformers and relevant cabling can be installed in the space allocated.
1. The Employer reviews any civil work changes performed by the Contractor on floor plans where applicable regarding the type of concrete used, core spacing, paint and weight distribution.
0. [bookmark: _Toc137798098][bookmark: _Toc229128301][bookmark: _Toc176348464]Excavations and associated water control
1. If any core drilling is required for the Works, the Contractor shall be responsible to control and contain the cooling water used for any drilling and contain dust formation. No water or associated waste shall be allowed to contaminate any part of the Employer’s plant or surroundings.

0. [bookmark: _Toc137798099][bookmark: _Toc229128302][bookmark: _Toc176348465]Underground services, other existing services, cable and pipe trenches and covers
Not Applicable

0. [bookmark: _Toc137798100][bookmark: _Toc229128303][bookmark: _Toc176348466]Control of noise, dust, water and waste 

Not Applicable

0. [bookmark: _Toc137798101][bookmark: _Toc229128304][bookmark: _Toc176348467]Sequences of construction or installation

1. All activities shall be performed according to the accepted programme and pre-approved method statements finalised during the implementation phase.

0. [bookmark: _Toc137798102][bookmark: _Toc229128305][bookmark: _Toc176348468]Giving notice of work to be covered up
Not Applicable
0. [bookmark: _Toc137798103][bookmark: _Toc229128306][bookmark: _Toc176348469]Hook ups to existing works
1. The excitation transformer floor spacing & surrounding area is extremely limited. The Contractor shall assess the area properly to execute the Works successfully and timeously within the allocated space.
1. The height of the area where the excitation system panels are to be installed is limited and cannot be altered. The Contractor shall assess the area properly to execute the Works successfully and timeously within the allocated space.





4. [bookmark: _Toc137798104][bookmark: _Toc229128307][bookmark: _Toc176348470]Completion, testing, commissioning and correction of Defects
1. [bookmark: _Ref137703695][bookmark: _Toc137798105][bookmark: _Toc229128308][bookmark: _Toc176348471]Work to be done by the Completion Date
On or before the Completion Date the Contractor has done everything required to Provide the Works.  The Project Manager cannot certify Completion until all the work 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. The completion dates stated in the table below shall be applicable for each units’ excitation system Works individually.
	No.
	Item of work
	To be completed by

	1
	Contractor’s project master schedule
	1 month after contract award.

	2
	All basic design documentation and drawings submitted by the Contractor for Employer reviews as specified in section 3.3.2 of this Works Information.
	1 month after contract award.

	3
	Samples of crimping, terminals, lugs & wiring.
	1.5 months after contract award.

	4
	Conduct Engineering training for the Employer as specified in section 5.2.9 of this Works Information.
	1.5 months after contract award.

	5
	All detail design documentation and drawings submitted by the Contractor for Employer reviews as specified in section 3.3.3 of this Works Information.
	1 month after basic design acceptance.

	6
	Preliminary PSS study report and excitation settings for NTCSA reviews as specified in section 3.4.5 of this Works Information.
	More than 6 months before the site execution date.

	7
	All relevant electronic devices introduced onto the “List of Approved Devices” of the Employer.
	More than 2 months before the detail design freeze.

	8
	Draft FAT test plans, FAT schedule and procedures as specified in section 4.4.1 of this Works Information.
	More than 2 months before the planned associated FAT dates.

	9
	Contractor’s proof of verification tests and checks (blue-lined drawings, verified equipment lists, prelim test checklist) prior to inviting the Employer for final FATs as specified in section 4.4.1 of this Works Information.
	More than 1 month before the planned associated FAT dates.

	10
	All draft implementation phase documentation for Employer reviews as specified in section 3.3.4 of this Works Information.
	More than 4 months before the site execution date.

	11
	All final implementation phase documentation signed off as specified in section 3.3.4 of this Works Information.
	More than 1 month before site execution.

	12
	All equipment for the entire Works delivered to Vanderkloof power station.
	More than 1 month before site execution.

	13
	Delivery of spares to Vanderkloof Power Station
	More than 1 month before the Completion date.

	14
	Operating and all maintenance training for the Employer as specified in section 5.2.9 of this Works Information.
	Before final live commissioning is completed.

	15
	Clearing of all defects as specified in section 4.3.4 of this Works Information.
	Before/on the Completion date.

	16
	Handover of post-commissioning documentation, as built drawings, tests reports, validation reports, settings, raw data, etc. as specified in section 3.4.9.5 of this Works Information.
	Within 1 month after the Completion date.

	17
	Final Operating and Maintenance manuals
	Within 1 month after the Completion date.

	18
	Guarantee inspection as specified in section 4.3.2 of this Works Information.
	Within 12 months after the Completion date.


[bookmark: _Toc172549011]
[bookmark: _Toc181807574]Table 10 - Completion Dates

1. [bookmark: _Toc137798106][bookmark: _Toc229128309][bookmark: _Toc176348472]Use of the Works before Completion has been certified

1. The Employer shall use the newly installed excitation system including excitation transformers for commissioning and testing purposes prior to the Completion Date.
1. The Project Manager shall take over the Works after successful Completion.

1. [bookmark: _Toc137798107][bookmark: _Toc229128310][bookmark: _Toc176348473]Materials facilities and samples for tests and inspections 
1. The Contractor shall be responsible to provide all necessary equipment, materials and labour to carry out the tests to the Employer’s satisfaction. 
1. The Contractor may be requested to provide any samples to the Employer as and when required for further testing and inspections. In the Schedules it also states which devices shall be introduced to the list of pre-approved electronic devices. 
1. The equipment provided by the Contractor for during FATs and/or site testing at Vanderkloof shall include the following, but not be limited to:
2. Phase rotation measurement equipment.
2. HiPot testing equipment during FATs.
2. High voltage testing equipment i.e., to prove the crowbar BOD.
2. VLF testing equipment for HV cabling utilised.
2. CT testing devices for polarities, loop resistances and magnetisation curves i.e., CPC100, CT analyser, etc.
2. Analogue injection testing equipment i.e., Omicron CMC356, etc.
2. Transducer injections and testing equipment.
2. Insulation resistance testing equipment.
2. Test equipment to perform Micro Ohms/Ductor testing on breakers.
2. Micro-ohm test equipment i.e., to test earth bonding resistances.
2. Temperature probe testing equipment i.e., to test TRFR PT100’s, etc.
2. Multimeters.
2. Hand Tools.
2. Scope meters/oscilloscopes.
2. Power converter test load for dummyload testing during FATs and site testing.
2. 3 phase AC power source to converters for during dummy load tests at FATs.
2. Frequency generator to perform frequency scan/bode plot tests.
2. Thermal imaging camera for during site tests.
2. Recorders to capture raw commissioning data.
2. Any other commissioning tools deemed necessary for the Works.

1. [bookmark: _Toc137798108][bookmark: _Toc229128311][bookmark: _Toc176348474]Commissioning
1. Refer to the schedules for the minimum tests which shall be provided for and demonstrated by the Contractor. 
1. All site tests shall be conducted by the Contractor and in the presence of the Employer.
1. All tests shall be conducted by the Contractor in line with the associated standards, codes, OEM test protocols and Employer specific requirements.
1. Final live commissioning and testing proceeds only after:
3. All applicable procedures/method statements have been completed and signed off.
3. All QCPs/ITPs have been signed up to the relevant step.
3. All Defects have been cleared which may prevent the Employer from using the Works safely and reliably and shall not prevent Others from doing their work.
3. All relevant safety clearances, erection checklists and check sheets have been signed off.
1. The Contractor provides the required qualified resources for commissioning and other testing activities for the Works and these resources shall be fully trained, certified and have the relevant excitation system experience. Proof of the foregoing requirements may be requested at any time.
1. The Contractor shall design and apply all temporary settings required for the excitation system commissioning activities.
1. All settings and configurations applied shall be fully verified again before final live commissioning starts.
1. All tests and recordings shall be performed on each channel and each converter as agreed to beforehand before the start of any commissioning activities.  .
1. Detailed method statements shall be provided by the Contractor for review and acceptance by the Employer for all test activities. Both the Contractor’s and Employer’s test requirements shall be captured by these method statements.
1. The Contractor shall perform all optimisations as and when required for the duration of the Works.
1. The excitation system shall be fully tuned and optimised by the Contractor for each unit by the time when final live commissioning ends. The Contractor shall arrange for all required resources to meet this requirement.
1. Testing shall be conducted in four phases:
11. Phase 1 pre-commissioning tests: Checks and tests applicable during the installation phase when the panel is not yet powered up.
11. Phase 2 pre-commissioning tests: Checks and tests applicable once safety clearance is issued and the LV supplies are powered up supplying the panel equipment.
11. Phase 3 pre-commissioning tests: A dummy load test is performed once the converters are supplied by the test supply and once the source of the test supply is ready.
11. Phase 4 final live commissioning: Final tests once the unit is spinning during offline and online conditions. The complete grid code tests are also performed during this phase. 
1. The Contractor shall monitor the excitation system components and record thermal images of all excitation related power equipment and transformers including during maximum reactive power capability tests.
1. The Contractor’s commissioning resources shall be present on site for the whole duration of final live commissioning for each unit from the start date to until the commissioning end date.

1. [bookmark: _Toc137798109][bookmark: _Toc229128312][bookmark: _Toc176348475]Start-up procedures required to put the Works into operation

1. The Contractor considers the involvement of other parties whom will conduct work during the same period when he executes the Works.
1. The Employer compiles an overall integrated commissioning procedure for the purpose of logical integration of all projects’ final live commissioning requirements. 
1. The excitation Contractor’s resources shall partake in all required final live commissioning activities as and when required in line with the overall integrated commissioning procedure. 
1. The Contractor reviews and provide input to the overall integrated commissioning procedure and timelines. All required plant preparations not part of the Contractor’s scope of work shall be performed by the Employer to ensure the machine is ready for final live commissioning.

1. [bookmark: _Toc137798110][bookmark: _Toc229128313][bookmark: _Toc176348476]Take over procedures
Take over shall be facilitated by the Project Manager once all testing, inspections, commissioning and optimisation are completed successfully and after the last day of final live commissioning.

1. [bookmark: _Toc137798111][bookmark: _Toc229128314][bookmark: _Toc176348477]Access given by the Employer for correction of Defects
Access shall be granted to the Contractor for further defects corrections as and when required as per core clause 43.4 in ECC3.

1. [bookmark: _Toc137798112][bookmark: _Toc229128315][bookmark: _Toc176348478]Performance tests after Completion
Once final live commissioning is completed, all grid code related test data, test reports and validation reports shall be provided to the SO representatives of NTCSA for further reviews and validations. In case the representatives of NTCSA notes any non-compliances or defects in the performance of the excitation system, the Contractor shall then be liable for the complete retesting for all or affected parts and associated costs thereof. This shall also apply for any defects discovered during the defects period.

1. [bookmark: _Toc137798113][bookmark: _Toc229128316][bookmark: _Toc176348479][bookmark: _Ref176357788][bookmark: _Ref176429696][bookmark: _Ref176429840]Training and technology transfer
1. Training provided by the Contractor shall be applicable to the actual equipment supplied for the Works. Generalised training based on similar equipment or plant shall not be acceptable.
1. Advanced training shall also be provided for during commissioning activities and is of such a standard that experienced staff are able to perform routine maintenance testing as well as grid code related time domain as well as frequency domain tests of the system after such training has been obtained.
1. All training provided shall also be properly documented.
1. Formal theoretical training for engineering personnel shall be provided before the detail design phase. This shall include the following as a minimum:
3. Examples and interpretation of design drawings.
3. Demonstration of the plant laptop and associated software commissioning tools.
3. Training on how to view logics, configs, settings, etc. on the plant laptop.
3. Hardware and associated design philosophies.
3. Software and associated design philosophies.
3. Interfacing design philosophies and process flows.
3. HMI software.
3. Examples of previous panels built.
1. On site operator training shall include the following as a minimum:
4. Basic machine capability diagram overview and the effect of the excitation system limiters.
4. Role of the excitation control system during mode changes.
4. Basic overview of the AVR, FCR and PSS functionality.
4. Local HMI and control desk functions and practical exposure.
4. Alarm response protocols and practical exposure.
4. Reset protocols and practical exposure.
4. Isolations of the excitation equipment and practical exposure.
1. On site basic maintenance training shall include the following as a minimum:
5. Training for basic maintenance shall include the operating training as per previous section.
5. OEM maintenance procedures.
5. Introduction to system drawings.
5. Hardware components overview.
5. Practical training for basic routine tasks (filters changes, inspections, cleaning, etc.)
5. Field breaker maintenance and inspections and practical exposure.
5. Practical training for basic fault finding.
1. On site advanced maintenance training shall include the following as a minimum:
6. This training shall also include operator and basic maintenance training as stipulated.
6. Hardware and design philosophy.
6. Software and design philosophy.
6. Excitation control system settings and configurations.
6. Protection IED settings and configurations.
6. Software downloads, uploads and backups.
6. Fault and event recorder configurations.
6. Commissioning training.
6. Detailed practical training as per section to follow.
1. The following items shall be practically demonstrated as part of the advanced maintenance training:
7. Setup and use of the plant commissioning laptop.
7. Excitation control system settings and configuration changes.
7. Protection IED settings and configuration changes.
7. Transducers testing and configuration.
7. Software downloads, uploads and backups on all configurable devices.
7. Firmware updates.
7. Fault and event recorder analysis and downloads.
7. Removal, installation and configuration of electronic control modules.
7. Excitation system AVR and FCR mode step responses.
7. Excitation limiter tests for every applied limiter.
7. Excitation system frequency scan testing as well as any setup and temporary configurations.
7. Setup of any internal recorders for commissioning purposes.
7. Converter dummy-load setup and testing.
7. Field flashing operation tests.
7. VT fuse fail operation tests.
7. Crowbar operation testing.
7. Advanced fault finding and troubleshooting demonstrations.

1. [bookmark: _Toc137798114][bookmark: _Toc229128317][bookmark: _Toc176348480]Operational maintenance after Completion
Not Applicable
1. [bookmark: _Toc137798115][bookmark: _Toc229128318][bookmark: _Toc176348481]Plant and Materials standards and workmanship
5. [bookmark: _Toc176348482][bookmark: _Toc176348483][bookmark: _Toc176348484][bookmark: _Toc176348485][bookmark: _Toc176348486][bookmark: _Toc229128319][bookmark: _Toc137798116]Investigation, survey and Site clearance
1. The Contractor shall survey the site to identify all necessary civil and panel construction work requirements for Completion of the Works and provides these requirements to the Project Manager. 
1. Site access and access to the excitation system and excitation transformers are restricted. 
1. The Contractor shall make prior arrangements with the Project Manager for any access.

5. [bookmark: _Toc137798117][bookmark: _Toc229128320][bookmark: _Toc176348487]Building works
Not Applicable

5. [bookmark: _Toc137798118][bookmark: _Toc229128321][bookmark: _Toc176348488][bookmark: _Ref176424458]Civil engineering and structural works
1. The Contractor provides all affected civils and/or structural work designs for review and acceptance by the Employer.
1. The Contractor shall perform all required floor preparations, tiling if applicable, painting of surrounding areas affected, grouting, levelling, scanning for rebar and closing of unused cable entry points as and where required for the Works.
1. The Contractor shall ensure that the new equipment installed does not affect any of the other existing plant structures, especially the generator enclosure, and floor plans of any other non-excitation related equipment.
1. The Contractor shall design the excitation system panels in such a way so that minimal civil and/or any other structural work is required to the existing plant. The new panels shall be manufactured to fit the space allocated.
1. The existing floor cable entry points shall be reused and the panel entry points shall be designed to align with the existing floor cut-outs. Junction panels may be installed to interface with cabling and/or cable entry points where required.
1. Core drilling to create additional cable entry points shall be avoided as far as possible. If absolutely required, the Contractor shall bear all the costs involved for the drilling, sleeving, waste and water management, etc. This shall be based on further reviews and acceptances by the Employer prior to any of such activities taking place.
1. Only if absolutely required and further accepted by the Employer, additional cable entry holes shall be drilled through concrete only where it is acceptable and does not compromise the structural integrity. The Contractor shall take adequate measures to scan for rebar ensuring that it is safe to drill. The reinforcement shall be analysed when selecting core positions.
1. A scan (Concrete Ground Penetrating Radar System) shall be performed to determine the position of any rebar, embedded objects and features. 
1. The loading of equipment onto the existing floor shall not exceed the ratings provided.
1. All holes, existing and/or new, through concrete shall be sleeved with PVC sleeves where applicable.
1. Appropriate grouting shall be used for floor repairs, preparations levelling, cavities and gaps.
1. Any additional civil or structural works shall comply to the latest specifications as referenced in the schedules.
1. Refer to the plant drawings provided as per section 7 for more details.

5. [bookmark: _Toc176348489][bookmark: _Toc176348490][bookmark: _Toc176348491][bookmark: _Toc176348492][bookmark: _Toc176348493][bookmark: _Toc176348494][bookmark: _Toc176348495][bookmark: _Toc176348496][bookmark: _Toc176348497][bookmark: _Toc176348498][bookmark: _Toc176348499][bookmark: _Toc176348500][bookmark: _Toc176348501][bookmark: _Toc176348502][bookmark: _Toc176348503][bookmark: _Toc176348504][bookmark: _Toc176348505][bookmark: _Toc176348506][bookmark: _Toc229128322][bookmark: _Toc137798119]Electrical & mechanical engineering works
1. The documents listed below shall apply to the Works and the associated equipment. Any referencing to a document shall be deemed to be a reference to the latest edition of that document. The Contractor is encouraged to take steps to ensure the use of the most recent editions of the documents listed below.
	No:
	Document Number
	Document Title

	1. 
	240-54937450
	Fire Protection and Life Safety Design Standard

	1. 
	240-56227443 
	Requirements for Control and Power Cables for Power Stations

	1. 
	240-56227589
	List of Approved Electronic Devices to be Used on Eskom Power Stations 

	1. 
	240-56356396
	Earthing and Lightning Protection

	1. 
	240-56359083
	Metering and Measurement Systems for Power Stations in Generation

	1. 
	240-56364545
	Structural Design and Engineering

	1. 
	240-57649048
	Specification for Electronic and Microprocessor based Protection and Fault Monitoring Equipment for Power Systems

	1. 
	240-64636794
	Standard for Wiring and Cable Marking in Substations

	1. 
	240-64685228
	Generic Specification for Protective intelligent Electronic Devices (IEDs)

	1. 
	240-70413291
	Specification for Electrical Terminal Blocks

	1. 
	240-70975231
	Standard for Current and Voltage Transformer Test Blocks

	1. 
	240-71432150
	Plant Labelling Standard

	1. 
	240-75655504
	Corrosion Protection for new indoor and outdoor Eskom equipment components and structures

	1. 
	240-93576498
	KKS Coding Standard

	1. 
	240-56355728
	Human Machine Interface Design Requirements

	1. 
	IEC 11801-1
	Information technology - Generic cabling for customer premises - Part 1: General requirements

	1. 
	IEC 11801-3
	Information technology - Generic cabling for customer premises - Part 3: Industrial premises

	1. 
	IEC 60034-16-1
	Excitation systems for synchronous machines - Definitions

	1. 
	IEC 60034-16-2
	Excitation systems for synchronous machines - Models for power system studies

	1. 
	IEC 60034-16-3
	Excitation systems for synchronous machines - Dynamic performance

	1. 
	IEC 60352-2
	Solderless connections - Part 2: Crimped connections - General requirements, test methods and practical guidance

	1. 
	IEC 60999-1
	Connecting devices - Electrical copper conductors - Safety requirements for screw-type and screwless-type clamping units - Part 1: General requirements and particular requirements for clamping units for conductors from 0,2 mm2 up to 35 mm2 (included)

	1. 
	IEC 60999-2
	Connecting devices - Electrical copper conductors - Safety requirements for screw-type and screwless-type clamping units - Part 2: Particular requirements for clamping units for conductors above 35 mm2 up to 300 mm2 (included)

	1. 
	IEC 60034-1
	Rotating electrical machines - Part 1: Rating and performance

	1. 
	IEC 60068-1
	Environmental testing - Part 1: General and guidance

	1. 
	IEC 60068-2
	Environmental testing - Part 2: Tests - all parts

	1. 
	IEC 60076-1
	Power transformers - Part 1: General

	1. 
	IEC 60076-11
	Power transformers - Part 11: Dry-type transformers

	1. 
	IEC 60146-1-1
	Semiconductor converters - General requirements and line commutated converters - Part 1-1: Specification of basic requirements

	1. 
	IEC 60146-1-2
	Semiconductor converters - General requirements and line commutated converters - Part 1-2: Application guidelines

	1. 
	IEC 60146-2
	Semiconductor converters - Part 2: Self-commutated semiconductor converters including direct d.c. converters

	1. 
	IEC 60228
	Conductors of insulated cables

	1. 
	IEC 60255-151
	Measuring relays and protection equipment - Part 151: Functional requirements for over/under current protection

	1. 
	IEC 60255-21-1
	Electrical relays - Part 21: Vibration, shock, bump and seismic tests on measuring relays and protection equipment - Section One: Vibration tests (sinusoidal)

	1. 
	IEC 60255-21-2
	Electrical relays - Part 21: Vibration, shock, bump and seismic tests on measuring relays and protection equipment - Section Two: Shock and bump tests

	1. 
	IEC 60255-21-3
	Electrical relays - Part 21: Vibration, shock, bump and seismic tests on measuring relays and protection equipment - Section 3: Seismic tests

	1. 
	IEC 60269-1
	Low-voltage fuses - Part 1: General requirements

	1. 
	IEC 60269-2
	Low-voltage fuses - Part 2: Supplementary requirements for fuses for use by authorized persons

	1. 
	IEC 60269-4
	Low-voltage fuses - Part 4: Supplementary requirements for fuse-links for the protection of semiconductor devices

	1. 
	IEC 60529
	Degrees of protection provided by enclosures (IP Code)

	1. 
	IEC 60664
	Insulation coordination for equipment within low-voltage systems - ALL PARTS



	No:
	Document Number
	Document Title

	1. 
	IEC 60688
	Electrical measuring transducers for converting AC and DC electrical quantities to analogue or digital signals

	1. 
	IEC 60793-2
	Optical fibres - Part 2: Product specifications - General

	1. 
	IEC 60870-5-104
	Telecontrol equipment and systems - Part 5-104: Transmission protocols - Network access for IEC 60870-5-101 using standard transport profiles

	1. 
	IEC 60947-2
	Low-voltage switchgear and control gear - Part 2: Circuit-breakers

	1. 
	IEC 60947-4-1
	Low-voltage switchgear and control gear - Part 4-1: Contactors and motor-starters - Electromechanical contactors and motor-starters

	1. 
	IEC 60947-5-1
	Low-voltage switchgear and control gear - Part 5-1: Control circuit devices and switching elements - Electromechanical control circuit devices

	1. 
	IEC 61000-6-2
	Electromagnetic compatibility (EMC) - Part 6-2: Generic standards - Immunity standard for industrial environments

	1. 
	IEC 61238-1
	Compression and mechanical connectors for power cables - Part 1-1: Test methods and requirements for compression and mechanical connectors for power cables for rated voltages up to 1 kV (Um = 1,2 kV) tested on non-insulated conductors

	1. 
	IEC 61378-1
	Converter transformers - Part 1: Transformers for industrial applications

	1. 
	IEC 61850
	Communication networks and systems for power utility automation - ALL PARTS

	1. 
	IEC 61869-1
	Instrument transformers - Part 1: General requirements

	1. 
	IEC 61869-2
	Instrument transformers - Part 2: Additional requirements for current transformers

	1. 
	IEC 62606
	General requirements for arc fault detection and protection devices (AFDDs)

	1. 
	IEEE 1584.1
	IEEE Guide for Performing Arc-Flash Hazard Calculations 

	1. 
	IEEE 421.1
	IEEE Standard Definitions for Excitation Systems for Synchronous Machines

	1. 
	IEEE 421.2
	IEEE Guide for Identification, Testing, and Evaluation of the Dynamic Performance of Excitation Control Systems

	1. 
	IEEE 421.3
	IEEE Standard for High-Potential Test Requirements for Excitation Systems for Synchronous Machines

	1. 
	IEEE 421.4
	IEEE Guide for the Preparation of Excitation System Specifications

	1. 
	IEEE 421.5
	IEEE Recommended Practice for Excitation System Models for Power System Stability Studies

	1. 
	IEEE 421.6
	IEEE Recommended Practice for the Specification and Design of Field Discharge Equipment for Synchronous Machines

	1. 
	IEEE C37.16
	IEEE standard for preferred ratings, related requirements, and application recommendations for low-voltage AC (635 V and below) and DC (3200 V and below) power circuit breakers

	1. 
	ANSI/TIA-568.0
	Generic Telecommunications Cabling for Customer Premises



	No:
	Document Number
	Document Title

	1. 
	SANS 10142-1 
	The wiring of premises Part 1: Low-voltage installations

	1. 
	SANS 10142-2
	The wiring of premises Part 2: Medium-voltage installations above 1 kV a.c. not exceeding 22 kV a.c. and up to and including 3 MVA installed capacity

	1. 
	SANS 10177-1
	Fire testing of materials, components and elements used in buildings Part 1: General introduction to the methods of test

	1. 
	SANS 10198-1
	The selection, handling and installation of electric power cables of rating not exceeding 33 kV Part 1: Definitions and statutory requirements

	1. 
	SANS 10400-J
	The application of the National Building Regulations Part J: Floors

	1. 
	SANS 1274
	Coatings applied by the powder-coating process

	1. 
	SANS 1411-1
	Materials of insulated electric cables and flexible cords Part 1: Conductors

	1. 
	SANS 1411-2
	Materials of insulated electric cables and flexible cords Part 2: Polyvinyl chloride (PVC)

	1. 
	SANS 1411-3
	Materials of insulated electric cables and flexible cords Part 3: Elastomers

	1. 
	SANS 1411-4
	Materials of insulated electric cables and flexible cords Part 4: Cross-linked polyethylene (XLPE)

	1. 
	SANS 1411-5
	Materials of insulated electric cables and flexible cords Part 5: Halogen-free, flame-retardant materials

	1. 
	SANS 1411-6
	Materials of insulated electric cables and flexible cords Part 6: Armour

	1. 
	SANS 1411-7
	Materials of insulated electric cables and flexible cords Part 7: Polyethylene (PE)

	1. 
	SANS 1507-1
	Electric cables with extruded solid dielectric insulation for fixed installations (300/500 V to 1 900/3 300 V) Part 1: General

	1. 
	SANS 1507-2
	Electric cables with extruded solid dielectric insulation for fixed installations (300/500 V to 1 900/3 300 V) Part 2: Wiring cables

	1. 
	SANS 1507-3
	Electric cables with extruded solid dielectric insulation for fixed installations (300/500 V to 1 900/3 300 V) Part 3: PVC Distribution cables

	1. 
	SANS 1507-4
	Electric cables with extruded solid dielectric insulation for fixed installations (300/500 V to 1 900/3 300 V) Part 4: XLPE Distribution cables.

	1. 
	SANS 1507-5
	Electric cables with extruded solid dielectric insulation for fixed installations (300/500 V to 1 900/3 300 V) Part 5: Halogen-free distribution cables

	1. 
	SANS 1507-6
	Electric cables with extruded solid dielectric insulation for fixed installations (300/500 V to 1 900/3 300 V) Part 6: Service cables

	1. 
	SANS 1574-1
	Electric flexible cables with solid extruded dielectric insulation Part 1: General

	1. 
	SANS 1574-2
	Electric flexible cables with solid extruded dielectric insulation Part 2: PVC insulated flexible cables for domestic, office and similar environments (cords)

	1. 
	SANS 1574-3
	Electric flexible cables with solid extruded dielectric insulation Part 3: PVC-insulated cables for industrial use

	1. 
	SANS 1574-4
	Electric flexible cables with solid extruded dielectric insulation Part 4: Rubber-insulated cables for domestic, office and similar environments (cords)




	No:
	Document Number
	Document Title

	1. 
	SANS 1574-5
	Electric flexible cables with solid extruded dielectric insulation Part 5: Rubber-insulated cables for industrial use

	1. 
	SANS 164-0
	Plug and socket-outlet systems for household and similar purposes for use in South Africa - Part 0: General requirements

	1. 
	SANS 175
	Paints and varnishes - Standard panels for testing



5. [bookmark: _Toc137798120][bookmark: _Toc229128323][bookmark: _Toc176348507]Process control and IT works
Not Applicable
5. [bookmark: _Toc137798121][bookmark: _Toc229128324][bookmark: _Toc176348508]Other [as required]

	No:
	Reference number
	Title
	Tick if publicly available

	[1] 
	OHASA (1993)
	Occupational Health and Safety Act of South Africa, Act 85 of 1993
	ü

	[2] 
	-
	Construction Regulation, 2014
	ü

	[3] 
	-
	The Compensation for Occupational Injuries and Diseases Act No.130 of 1993, amended by government notices to 30 April 2004 or Equivalent 
	ü

	[4] 
	-
	National Environmental Management Act of 1988
	ü

	[5] 
	-
	South African Grid Code (SAGC) V10.1 (January 2022)
	ü

	[6] 
	32-136
	Contractor Health and Safety Requirements
	*

	[7] 
	32-245
	Eskom Waste Management Standard
	*

	[8] 
	32-644
	Eskom Documentation Management
	*

	[9] 
	240-150642762
	Generation Plant Safety Regulations
	*

	[10] 
	240-62196227
	Eskom Life-saving Rules
	*

	[11] 
	240-86973501
	Engineering Drawing Standard – Common Requirements
	*

	[12] 
	240-105658000
	Supplier Quality Management Specification (QM58)
	*

	[13] 
	240-44175132
	Eskom Personal Protective Equipment (PPE)
	*

	[14] 
	240-53114002
	Generation Engineering Change Management Procedure
	*

	[15] 
	240-56355731
	Environmental Conditions for Process Control Equipment Used at Power Stations
	*

	[16] 
	240-76992014
	Project-Plant Specific Technical Documents and Records Management Work Instruction
	*

	[17] 
	NRS002
	Electrical Symbols for Graphical Diagrams
	*

	[18] 
	OPS0002
	Generation Training Operating and Maintenance Documentation
	*



1. [bookmark: _Toc137798122][bookmark: _Toc229128325][bookmark: _Toc176348509][bookmark: _Ref176424195][bookmark: _Ref176430297]List of drawings
6. [bookmark: _Toc137798123][bookmark: _Toc229128326][bookmark: _Toc176348510]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
	Rev
	Title

	0.00/10335-1
	0
	Wiring termination standard power and control

	0.00/10335-2
	0
	Wiring termination standard power and control

	0.00/10335-3
	0
	Wiring termination standard ferrules wiring and KKS cabling

	0.00/10335-4
	0
	Wiring termination standard circuit function letters and wire numbers

	0.00/1310
	13
	Eskom standard code for power and control cables

	0.39/1025-1 (2064)
	2
	Connection of Cable and Bus for Exciting Power 1 of 5

	0.39/1025-2 (2065)
	2
	Connection of Cable and Bus for Exciting Power 2 of 5

	0.39/1025-3 (2066)
	1
	Connection of Cable and Bus for Exciting Power 3 of 5

	0.39/1025-4 (2076)
	4
	Connection of Cable and Bus for Exciting Power 4 of 5

	0.39/1025-5 (2081)
	1
	Connection of Cable and Bus for Exciting Power 5 of 5

	0.39/205
	9
	Station Electric Diagram

	0.39/443
	2
	Arrangement of Equipment

	0.39/454
	1
	Arrangement of Equipment

	0.39/749
	2
	Outline of Thyristor Rectifier

	0.39/751
	4
	Excitation Outline of Housing for cubicle

	0.39/756
	5
	Outline of Excitation Cubicle

	0.39/781
	4
	Outline of Excitation Cubicle

	0.39/795
	2
	Assembly of field leads between generator housing and excitation cubicle

	0.39/796
	2
	Outline of Transformer Cubicle

	0.39/803-106
	7
	Excitation Circuit (1)

	0.39/803-107
	4
	Excitation Circuit (2)

	0.39/909
	0
	Outline of Dry Type Transformer

	0.39/995-1
	11
	Generators 1 & 2 AC Key Diagram


[bookmark: _Toc181807575]Table 11 - List of Drawings






























SCHEDULE A/B 
NOTE: THE ATTACHED SCHEDULES A AND B FORM PART OF THE WORKS INFORMATION OF THE CONTRACT.
0. SCHEDULE A: 	PARTICULARS OF EMPLOYER'S REQUIREMENTS
0. SCHEDULE B: 	GUARANTEES AND TECHNICAL PARTICULARS OF PLANT AND MATERIAL OFFERED BY THE CONTRACTOR
1. Completion by the Contractor of the Schedule B parts are compulsory. All blank/empty spaces in Schedules B shall automatically default to non-compliance with an evaluation scoring result of zero.
1. Where there is insufficient space provided in Schedule B for details which the Contractor need to provide, particulars shall be furnished on a separate sheet cross-referenced and marked with the section number of the Schedule A item referred to. 
1. Where the Contractor does not comply with the Employer’s requirements for both the Works Information or Schedules A, these deviations shall all be clearly stated in writing on a deviation schedule. Cross references shall be included and made to the respective schedules, sections, paragraphs, etc. 
1. Some line items in Schedule B require the Contractor to provide additional supporting/detailed information. The Contractor shall ensure to cross-reference any supporting information clearly in Schedule B by means of a document number, page number, section, etc. Failure to cross reference properly shall automatically default to non-compliance with a scoring result of zero. 
1. The Schedule B lines filled with “XXXXXXXXXXXX” does not need to be completed by the Contractor.
1. By stating "Yes" on the Schedule B parts (except where datasheets are requested) it shall be regarded as full compliance to the stated requirements.
	
2
	PLANT INFORMATION
	Unit
	SCHEDULE A
	SCHEDULE B

	2.1
	Machine Data
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	2.1.1
	Manufacturer
	 
	ELIN
	XXXXXXXXXXXX

	2.1.2
	Rated machine voltage (Ugn)
	kV
	11
	XXXXXXXXXXXX

	2.1.3
	Rated machine current (Ign)
	A
	6998
	XXXXXXXXXXXX

	2.1.4
	Rated power (Sgn)
	MVA
	133,33
	XXXXXXXXXXXX

	2.1.5
	Rated power at emergency level 1
	MW
	135
	XXXXXXXXXXXX

	2.1.6
	Speed       
	rpm
	125
	XXXXXXXXXXXX

	2.1.7
	Power factor
	 
	0,9
	XXXXXXXXXXXX

	2.1.8
	Field-winding resistance Rf (@75°C)     
	Ω
	0,3502
	XXXXXXXXXXXX

	2.1.9
	No-load excitation current Ifo                         
	A
	547,3
	XXXXXXXXXXXX

	2.1.10
	Rated excitation current Ifn                        
	A
	1090
	XXXXXXXXXXXX

	2.1.11
	Rated excitation voltage Ufn                        
	V
	440
	XXXXXXXXXXXX

	2.1.12
	No-load/Short-circuit ratio Kc
	pu
	0,882
	XXXXXXXXXXXX

	2.1.13
	Negative sequence reactance X2
	Ω
	0,242
	XXXXXXXXXXXX

	2.1.14
	Zero sequence reactance X0
	Ω
	0,147
	XXXXXXXXXXXX

	2.1.15
	Xd (Unsaturated)
	pu
	1,289
	XXXXXXXXXXXX

	2.1.16
	Xq (Unsaturated)
	pu
	0,7776
	XXXXXXXXXXXX

	2.1.17
	Xd¢(Unsaturated)
	pu
	0,295
	XXXXXXXXXXXX

	2.1.18
	Xd¢¢ (Unsaturated)
	pu
	0,219
	XXXXXXXXXXXX

	2.1.19
	Xq¢¢ (Unsaturated)
	pu
	0,7799
	XXXXXXXXXXXX

	2.1.20
	Tdo¢
	s
	15.1
	XXXXXXXXXXXX

	2.1.21
	Td¢
	s
	1,208
	XXXXXXXXXXXX

	2.1.22
	Td¢¢
	s
	0,061
	XXXXXXXXXXXX

	2.1.23
	Infinite grid reactance Xe
	pu
	0,11
	XXXXXXXXXXXX

	2.2
	Generator Transformer
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	2.2.1
	Manufacturer
	 
	ASEA
	XXXXXXXXXXXX

	2.2.2
	Rating
	MVA
	135
	XXXXXXXXXXXX

	2.2.3
	Tap positions
	 
	17
	XXXXXXXXXXXX

	2.2.4
	Tapchanger type
	 
	On load
	XXXXXXXXXXXX

	2.2.5
	Impedance
	%
	11,89
	XXXXXXXXXXXX

	2.3
	System Conditions
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	2.3.1
	Normal voltage range (Ugn)          
	%
	90 to 110
	XXXXXXXXXXXX

	2.3.2
	Overvoltage (Ugn)
	%
	140
	XXXXXXXXXXXX

	2.3.3
	Negative phase sequence voltage imbalance     
	%
	2
	XXXXXXXXXXXX

	2.3.4
	3 phase offline rms fault level at gen terminals (theoretical)
	kA
	35
	XXXXXXXXXXXX

	2.3.5
	AC and DC control supplies voltage range
	%
	80 to 120
	XXXXXXXXXXXX

	2.3.6
	AC and DC control supplies ripple voltage
	%
	≤15
	XXXXXXXXXXXX



	3
	GENERAL REQUIREMENTS
	Unit
	SCHEDULE A
	SCHEDULE B

	3.1
	Design and Documentation Reviews
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	3.1.1
	Employer specification
	 
	240-533114002
	

	3.1.2
	Employer basic design review phase duration (once the Contractor provides the full basic design)
	Work days
	Minimum 40
	

	3.1.3
	Employer detail design review phase duration (once the Contractor provides the full detail design)
	Work days
	Minimum 60
	

	3.1.4
	Employer implementation phase reviews (once the Contractor provides all draft implementation documentation)
	Work days
	Minimum 40
	

	3.1.5
	Drawing format for reviews (Bentley MicroStation)
	 
	Editable DGN and native .pdf
	

	3.1.6
	Document format for reviews
	 
	.pdf, MS Word and Excel
	

	3.2
	Documentation and Drawings
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	3.2.1
	Employer specification
	 
	32-644, 240-86973501, 240-76992014, OPS0002
	

	3.2.2
	Drawing format (Bentley MicroStation)
	 
	Editable DGN and native .pdf
	

	3.2.3
	Drawing size
	 
	A3
	

	3.2.4
	Document size
	 
	A4
	

	3.2.5
	Language
	 
	English - South Africa
	

	3.2.6
	Units
	 
	SI
	

	3.2.7
	Graphical symbols
	 
	NRS002
	

	3.2.8
	Hardcopies of final site manuals
	 
	2 of each
	

	3.3
	Engineering Training
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	3.3.1
	Engineering training provided as part of the works
	 
	Yes
	

	3.3.2
	Location of engineering training
	 
	South Africa
	

	3.3.3
	Type of training
	 
	Practical & Theoretical
	

	3.3.4
	Number of personnel to train
	 
	10
	 

	3.3.5
	Number of separate training sessions
	 
	2
	 

	3.4
	Operator Training
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	3.4.1
	Operator training provided as part of the works
	 
	Yes
	

	3.4.2
	Location of training
	 
	Vanderkloof Power Station
	

	3.4.3
	Type of training
	 
	Practical & Theoretical
	

	3.4.4
	Number of personnel to train
	 
	10
	

	3.4.5
	Number of separate training sessions
	 
	2
	

	3.5
	Basic Maintenance Training
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	3.5.1
	Basic maintenance training provided as part of the works
	 
	Yes
	

	3.5.2
	Location of training
	 
	Vanderkloof Power Station
	

	3.5.3
	Type of training
	 
	Practical & Theoretical
	

	3.5.4
	Number of personnel to train
	 
	10
	

	3.5.5
	Number of separate training sessions
	 
	2
	

	3.6
	Advanced Maintenance Training
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	3.6.1
	Advanced maintenance and testing training provided as part of the works
	 
	Yes
	

	3.6.2
	Location of training
	 
	Vanderkloof Power Station
	

	3.6.3
	Type of training
	 
	Practical & Theoretical
	

	3.6.4
	Number of personnel to train
	 
	10
	

	3.6.5
	Number of separate training sessions
	 
	2
	

	3.7
	Factory Acceptance Testing
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	3.7.1
	Location of FATs
	 
	South Africa
	

	3.7.2
	Minimum duration to be allocated for final panel steelwork and equipment inspections for Employer (working days; per unit)
	Work days
	≥ 5
	

	3.7.3
	Minimum duration to be allocated for panel wiring verifications for Employer (working days; per unit)
	Work days
	≥ 10
	

	3.7.4
	Minimum duration to be allocated for functional test verifications for Employer (working days; per unit)
	Work days
	≥ 10
	

	3.8
	Minimum Spares to be Supplied
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	3.8.1
	Complete converter bridge (all thyristors with heatsinks mounted, fuses and snubber components)
	 
	1
	

	3.8.2
	Converter bridge firing card/modules
	 
	2
	

	3.8.3
	Converter bridge measurement cards/modules
	 
	2
	

	3.8.4
	Converter bridge cooling fans (where applicable)
	 
	1
	

	3.8.5
	Pressure differential/airlfow switches
	 
	1 of each type
	

	3.8.6
	Power supplies
	 
	1 of each type
	

	3.8.7
	Power supply filter modules
	 
	1
	

	3.8.8
	Diode combiners
	 
	1 of each type
	

	3.8.9
	Fuses (note: 3phase circuit fuses = 3 fuses (1 set), converter fuses = 6 fuses (1set) )
	 
	2 sets of each type
	

	3.8.10
	MCBs
	 
	1 of each type
	

	3.8.11
	Auxiliary relays with associated bases
	 
	≥15% for each type used in total for the entire design of one machine rounded up to the nearest whole number
	

	3.8.12
	Contactors
	 
	1 of each type
	

	3.8.13
	Limit switches
	 
	1 of each type
	

	3.8.14
	4-20mA panel meters
	 
	1 of each type
	

	3.8.15
	Cubicle lights
	 
	1 of each type
	

	3.8.16
	Current transformers
	 
	1 of each type
	

	3.8.17
	Earth fault protection IED
	 
	1
	

	3.8.18
	Overcurrent protection IED
	 
	1
	

	3.8.19
	Other protection IEDs/protection device related interfacing modules/sensors
	 
	1 of each type
	

	3.8.20
	Excitation system main processor modules
	 
	2 of each type
	

	3.8.21
	Excitation system digital input modules
	 
	2 of each type
	

	3.8.22
	Excitation system digital output modules
	 
	2 of each type
	

	3.8.23
	Excitation system analog input modules
	 
	2 of each type
	

	3.8.24
	Excitation system analog output modules
	 
	2 of each type
	

	3.8.25
	Excitation system CT/VT measurement modules
	 
	2 of each type
	

	3.8.26
	Complete crowbar/discharge circuit hardware (i.e., thyristors, contactors, resistors, etc.)
	 
	1 of each component used
	

	3.8.27
	Complete field flashing circuit hardware  (i.e., diodes, contactors, resistors, etc.)
	 
	1 of each component used
	

	3.8.28
	HMI/Control Panel
	 
	1 for each unit fully configured with all required software
	

	3.8.29
	Fault recorders (if standalone and not built into the local control panel/HMI software)
	 
	1
	

	3.8.30
	Event recorders (if standalone and not built into the local control panel/HMI software)
	 
	1
	

	3.8.31
	Communications/network switches
	 
	1 of each type
	

	3.8.32
	Signal/media converters
	 
	1 of each type
	

	3.8.33
	Field breaker 
	 
	1 complete breaker
	

	3.8.34
	Spare field breaker opening coils
	 
	1
	

	3.8.35
	Spare field breaker trip coils
	 
	1
	

	3.8.36
	Spare field breaker spring rewind motors
	 
	1
	

	3.8.37
	Breaker arc chutes
	 
	1 set of each type
	

	3.8.38
	Fibre optic cables
	 
	1 set of each type
	

	3.8.39
	Transducers
	 
	1 of each type
	

	3.8.40
	Excitation transformer (main power TRFR)
	 
	1
	

	3.8.41
	Temperature probes
	 
	1 of each type
	

	3.8.42
	Auxiliary supply transformers (i.e, shunt)
	 
	1 of each type
	

	3.8.43
	Auxiliary interposing/measuring transformers
	 
	1 of each type
	

	3.8.44
	Filter material (if forced cooling is utilised) 
	 
	50 cut-outs of each type/size used
	

	3.8.45
	Shunt resistors
	 
	1 of each type
	



	4
	EXCITATION SYSTEM
	Unit
	SCHEDULE A
	SCHEDULE B

	4.1
	Requirements
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.1.1
	Model of the excitation system provided
	 
	Contractor to specify and provide high level product information
	

	4.1.2
	Manufacturer of the excitation system provided
	 
	Contractor to specify
	

	4.1.3
	Design and test standard
	 
	IEEE421 (all parts)
	

	4.1.4
	IEEE model of the excitation system provided
	 
	Contractor to specify
	

	4.1.5
	Type
	 
	Potential Source; Static Excitation System 
	

	4.1.6
	Voltage response type
	 
	High Initial Response
	

	4.1.7
	Technology
	 
	Digital Microprocessor Based
	

	4.1.8
	Configuration
	 
	Fully redundant Channel 1 & Channel 2 with redundant converters
	

	4.1.9
	Rated ambient temperature
	˚C
	≥ 40
	

	4.1.10
	Rated ceiling current Ifp
	pu
	> 1,6 Ifn
	

	4.1.11
	Ceiling application time
	s
	≥ 10
	

	4.1.12
	Continuous rated output DC field current
	pu
	> 1,15 Ifn
	

	4.1.13
	Meters above sea level
	m
	1100
	

	4.1.14
	System remaining product support (before obsolescence phase)
	years
	≥ 15 
	

	4.1.15
	Product life cycle plan
	 
	Yes, the Contractor to provide a documented life cycle plan for tendering phase
	 

	4.2
	Automatic Voltage Regulator
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.2.1
	Redundant automatic voltage regulators (channel 1 + channel 2)
	 
	Yes
	

	4.2.2
	Voltage control accuracy (Ugn)
	%
	< ±0,5
	

	4.2.3
	Voltage response time
	ms
	< 50
	

	4.2.4
	Maximum voltage overshoot (of step size)
	%
	< 30
	

	4.2.5
	10% step transient response (from 10% Ugn to 90% Ugn) rise time
	ms
	< 500
	

	4.2.6
	10% step transient response settling band
	%
	≤ ±2
	

	4.2.7
	Maximum allowable overvoltage reach after disconnection from grid at rated power factor (Ugn)
	pu
	< 1,2 (@ time < 2 seconds)
	

	4.2.8
	Absolute maximum overvoltage reach after disconnection from grid at rated power factor (Ugn)
	pu
	< 1.4
	

	1.4.2.9
	Regulator setpoint following accuracy
	%
	< ±0,5
	

	4.2.10
	Upper and lower adjustable voltage regulating range (Ugn)
	pu
	0,90 to 1,10
	

	4.2.11
	Offline configurable pre-set setting range (Ugn)
	pu
	0,8 to 1,10
	

	4.2.12
	Adjustable ramp time to reach pre-set open circuit voltage (0 to 100% Ugn)
	s
	0 to 120
	

	4.2.13
	Automatic transfer functionality between channels (AVR Mode to AVR Mode to FCR Mode)
	 
	Yes
	

	4.2.14
	Follow up control
	 
	Yes
	

	4.2.15
	Adjustable frequency response characteristic
	 
	Yes
	

	4.2.16
	Voltage measurement configuration
	 
	3 phase, line-to-line
	

	4.3
	Field Current Regulator
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.3.1
	Redundant field current regulators (channel 1 + channel 2)
	 
	Yes
	

	4.3.2
	Field current control accuracy (Ifn)
	%
	≤ ±1
	

	4.3.3
	Regulator setpoint following accuracy
	%
	≤ ±0,5 
	

	4.3.4
	Online configurable field current setpoint range (Ifn)
	pu
	0 to 1,10
	

	4.3.5
	Offline configurable pre-set setting range (Ifo)
	pu
	0,95 to 1
	

	4.3.6
	Adjustable ramp time to reach pre-set open circuit field current (0 to 100% Ifo)
	s
	0 to 120
	

	4.3.7
	Maximum allowable Ugn reach after disconnection from grid at rated power factor
	pu
	< 1,2 (@ time < 2 seconds)
	

	4.3.8
	Absolute maximum overvoltage reach after disconnection from grid at rated power factor (Ugn)
	pu
	< 1,4
	

	4.3.9
	Automatic transfer functionality between channels (FCR Mode to FCR Mode)
	 
	Yes
	

	4.3.10
	Follow up control
	 
	Yes
	

	4.3.11
	Field current measurement feedback configuration (Input side of converters)
	 
	3 phase or 2 phase (3rd derived)
	 

	4.4
	Superimposed Regulators
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.4.1
	Redundant regulators (channel 1 + channel 2)
	 
	Yes
	

	4.4.2
	Type
	 
	Automatic Power Factor Regulator
	

	4.4.3
	Voltage limit (Ugn)
	%
	0,90 to 1,10
	

	4.5
	PQ-Limiter
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.5.1
	Redundant PQ-Limiters (channel 1 + channel 2)
	 
	Yes
	

	4.5.2
	Characteristic
	 
	Load Angle or Q(P) 
	

	4.5.3
	Time delay
	 
	No
	

	4.5.4
	Reactive power adjustable/offset range (Sn)
	pu
	0 to -1
	

	4.5.5
	Adjustable limiting incline range
	deg
	50 to 90
	

	4.5.6
	Incline setting resolution
	deg
	≤ 1
	

	4.5.7
	Number of adjustable points for Q(P) limiter
	 
	≥ 4
	

	4.5.8
	Resolution of points on characteristic for for Q(P) limiter
	pu
	≤ 0,01
	

	4.5.9
	Grading margin range with Employer's generator loss of field protection scheme
	%
	5 to 10

	

	4.6
	Stator Current Limiters
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.6.1
	Redundant capacitive stator current limiters (channel 1 + channel 2)
	 
	Yes
	

	4.6.2
	Redundant inductive stator current limiters  (channel 1 + channel 2)
	 
	Yes
	

	4.6.3
	Adjustable setting range (Sgn)
	pu
	1 to 1,10
	

	4.6.4
	Characteristic
	 
	DT and IDMT (user selectable)
	

	4.7
	Maximum Field Current Limiter
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.7.1
	Redundant maximum field current limiters  (channel 1 + channel 2)
	 
	Yes
	

	4.7.2
	Ceiling limitation setting range (Ifn)
	pu
	0,85 to 2,2
	

	4.7.3
	Thermal limitation setting range (Ifn)
	pu
	0,85 to 1,1
	

	4.7.4
	Characteristic
	 
	DT and IDMT (user selectable)
	

	4.8
	Flux Limiter
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.8.1
	Redundant V/Hz limiters (channel 1 + channel 2)
	 
	Yes
	

	4.8.2
	Setting range for V/Hz
	V/Hz
	1 to 1,2
	

	4.8.3
	Time to operate
	s
	Instantaneous
	

	4.9
	Power System Stabiliser
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.9.1
	Redundant PSS (channel 1 + channel 2)
	 
	Yes
	

	4.9.2
	PSS Type (IEEE421)
	 
	Dual input PSS; ≥PSS2B
	

	4.9.3
	Frequency damping range                         
	Hz
	0,1 to 3
	

	4.9.4
	PSS adjustable active at power level threshold (Pn)                          
	pu
	0,1 to 0,3
	

	4.9.5
	Active power switch-on time delay setting range
	s
	1 to 10
	

	4.9.6
	Timer resolution
	s
	≤ 0,1
	

	4.9.7
	PSS active at voltage range (Ugn)                  
	pu
	0,90 to 1,10
	

	4.9.8
	Voltage out of range adjustable switch-off time delay range
	s
	1 to 10
	

	4.9.9
	Voltage out of range adjustable switch-on time delay range
	s
	1 to 10
	

	4.9.10
	Timer resolution
	s
	≤ 0,1
	

	4.10
	Initial Excitation (Field Flashing)
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.10.1
	Redundant field flashing power circuit
	 
	Not required
	

	4.10.2
	Redundant software functionality (channel 1 + channel 2)
	 
	Yes
	

	4.10.3
	Field flashing type
	 
	DC
	

	4.10.4
	Rated voltage of field flashing circuit                             
	V
	110
	

	4.10.5
	Maximum rated current of field flashing circuit       
	A
	Contractor to specify
	

	4.10.6
	Field flashing power circuit rated on time
	s
	≥ 10
	

	4.11
	Soft Start
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.11.1
	Redundant soft start function                                 (channel 1 + channel 2)
	 
	Yes
	

	4.11.2
	Type of control applied
	 
	Contractor to specify how the soft start works
	

	4.11.3
	Pre-set accuracy (Ugn)
	%
	< 2
	

	4.11.4
	Soft start adjustable timer range  
	s
	10 to 30
	

	4.11.5
	Time setting resolution
	s
	≤ 1
	

	4.11.6
	Field voltage limitation adjustable range
	pu
	1 Ufo to 1.6 Ufn
	

	4.12
	Converter Bridges
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.12.1
	Manufacturer
	 
	Contractor to specify
	

	4.12.2
	Model 
	 
	Contractor to specify
	

	4.12.3
	Standard
	 
	IEC 60146
	

	4.12.4
	Redundant bridges 
	 
	Yes
	

	4.12.5
	Converter redundancy configuration
	 
	Preferred: One bridge active and one bridge inactive (standby mode)
	

	4.12.6
	Type
	 
	6 pulse full wave controlled bridge
	

	4.12.7
	Minimum rated ambient temperature
	˚C
	 ≥ 40
	

	4.12.8
	Continuous rated current at rated ambient
	A
	Contractor to specify 
	

	4.12.9
	Maximum rated continuous AC input voltage of converter bridge                         
	V
	Contractor to specify 
	

	4.12.10
	Maximum continuous junction temperature
	˚C
	Contractor to specify 
	

	4.12.12
	Firing angle adjustable range (alpha)
	degrees
	150 to 10
	

	4.12.13
	Temperature monitoring
	 
	Yes, on heatsink
	

	4.12.14
	Temperature measurement circuit type
	 
	RTD
	

	4.12.15
	Temperature measurement circuit rate of change monitoring
	 
	Yes
	 

	4.12.16
	Temperature measurement circuit  wire break detection monitoring
	 
	Yes
	

	4.12.17
	Individual converter fuse monitoring
	 
	Yes
	

	4.12.18
	Thyristor conduction monitoring or pulse monitoring
	 
	Yes
	

	4.12.19
	Bridge adjustable overcurrent protection
	 
	Contractor to specify
	

	4.12.20
	How are the converter bridges protected against overcurrent?
	 
	Contractor to specify
	

	4.12.21
	Airflow monitoring (if cooling fans are used)
	 
	Contractor to specify
	

	4.12.22
	Disabling of converter bridge cross connection/H-configuration possible
	 
	Yes, (configurable)
	

	4.12.23
	Cooling of converter bridges
	 
	Preferred: Natural cooled bridges
	

	4.12.24
	Cooling fans supply configuration (only applicable If installed)
	 
	Single phase or three phase
	

	4.12.25
	Cooling fans rated voltage (only applicable If installed)
	V
	Contractor to specify
	

	4.12.26
	Cooling fans power consumption (only applicable If installed)
	W
	Contractor to specify
	

	4.12.27
	Cooling fans per converter bridge (only applicable If installed)
	 
	2; (1 main + 1 backup)
	

	4.12.28
	Cooling fans supply redundancy per converter bridge (only applicable If installed)
	 
	Yes
	

	4.13
	Field Suppression/De-Excitation
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.13.1
	Standard
	 
	IEEE 421.6, IEEE C37.18
	

	4.13.2
	Circuit type
	 
	Static Crowbar/ Antiparallel Thyristors
	

	4.13.3
	Redundant field suppression power circuit
	 
	Not required
	

	4.13.4
	Redundant control circuit
	 
	Yes, if channel 1 & 2 interfaces with any firing module
	

	4.13.5
	Type of resistor
	 
	Linear or non-linear
	

	4.13.6
	Resistor material
	 
	Contractor to specify
	

	4.13.7
	Maximum allowable temperature rise of resistor
	˚C
	Contractor to specify
	

	4.14
	Over Voltage Protection
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.14.1
	How are the converter bridges protected against transient over voltages?
	 
	Contractor to specify details and provide datasheet
	

	4.14.2
	How are the excitation transformers protected against transient over voltages?
	 
	Contractor to specify details and provide datasheet
	

	4.14.3
	How are the field windings protected against transient over voltages?
	 
	Contractor to specify details and provide datasheet
	 

	4.15
	Field Winding Temperature Monitoring
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.15.1
	Method for determining rotor temperature
	 
	Contractor to specify details and provide datasheet
	

	4.15.2
	Redundancy
	 
	Only if embedded in the channel 1&2 electronics
	

	4.15.3
	Field winding over temperature stage 1 alarm
	 
	Yes
	

	4.15.4
	Field winding over temperature stage 2 alarm
	 
	Yes
	

	4.15.5
	Analog output
	 
	Yes
	

	4.15.6
	Analog type
	mA
	4 to 20
	

	4.16
	Generator VT Fuse Failure Monitoring
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.16.1
	Redundancy (channel 1 + channel 2)
	 
	Yes
	

	4.16.2
	Method for determining VT fuse fail during excitation startup
	 
	Contractor to specify details and provide datasheet
	

	4.16.3
	Method for determining VT fuse fail during normal running (machine synchronised)
	 
	Contractor to specify details and provide datasheet
	

	4.16.4
	Continuous monitoring in both active/hot standby channels for VT fuse fail
	 
	Yes
	

	4.16.5
	Individual VT phase monitoring
	 
	Yes

	

	4.17
	Other Protection, Interlocking and Monitoring Requirements
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.17.1
	All MCB statuses monitored
	 
	Yes
	

	4.17.2
	All fuse statuses monitored
	 
	Yes
	

	4.17.3
	Faulty power supplies monitoring
	 
	Yes
	

	4.17.4
	Channel 1 DC supply fail monitoring
	 
	Yes
	

	4.17.5
	Channel 2 DC supply fail monitoring
	 
	Yes
	

	4.17.6
	Field flashing DC supply fail monitoring
	 
	Yes
	

	4.17.7
	Field flashing operation failed monitoring
	 
	 
	

	4.17.8
	Loss of generator CT sensing for each phase
	 
	Yes
	

	4.17.9
	Communications link monitoring (copper + fibre)
	 
	Yes
	

	4.17.10
	Machine synchronised status monitoring by means of both HV breaker feedback contact and generator current
	 
	Yes
	

	4.17.11
	Offline preset setpoints interlocked with the generator’s synchronised status
	 
	Yes
	

	4.17.12
	Field breaker open control interlocked with the machine’s synchronised status
	 
	Yes
	

	4.17.13
	Excitation panel doors monitored (all doors)
	 
	Yes
	

	4.17.14
	Excitation transformer doors monitored (all doors)
	 
	Yes
	

	4.17.15
	Trip circuit supervision (field breaker closed)
	 
	Yes
	

	4.17.16
	Trip circuit supervision (field breaker open)
	 
	Yes
	

	4.17.17
	Both channels failed monitoring
	 
	Yes
	

	4.18
	Field Breaker
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.18.1
	Manufacturer
	 
	Contractor to specify
	

	4.18.2
	Type
	 
	Contractor to specify
	

	4.18.3
	Model Number
	 
	Contractor to specify
	

	4.18.4
	Standard
	 
	IEC 60947-2, IEEE C37.18,  IEEE C37.16
	

	4.18.5
	Redundant field breakers required
	 
	No
	

	4.18.6
	Number of main poles
	 
	Contractor to specify
	

	4.18.7
	Number of total auxiliary contacts
	 
	Contractor to specify
	

	4.18.8
	Rated voltage
	V
	Contractor to specify
	

	4.18.9
	Rated current 
	A
	Contractor to specify
	

	4.18.10
	Maximum rated breaking voltage                                                   
	V
	Contractor to specify
	

	4.18.11
	Maximum rated breaking current @ maximum breaking voltage                                               
	kA
	Contractor to specify
	

	4.18.12
	Opening time
	ms
	Contractor to specify
	

	4.18.13
	Breaking time
	ms
	Contractor to specify
	

	4.18.14
	Closing time
	ms
	Contractor to specify
	

	4.18.15
	Contact resistance per main pole
	µΩ
	Contractor to specify
	

	4.18.16
	Number of maximum mechanical operations
	 
	Contractor to specify
	

	4.18.17
	Number of maximum electrical operations
	 
	Contractor to specify
	

	4.18.18
	Rated control supply voltage (DC)
	V
	110
	

	4.18.19
	Minimum coil operating voltage (trip and close)
	V
	88
	

	4.18.20
	Spare potential free normally open contacts (for project specific interfaces)
	 
	≥ 6
	

	4.18.21
	Spare potential free normally closed contacts (for project specific interfaces)
	 
	≥ 6
	

	4.18.22
	Trip coils 
	 
	2
	

	4.18.23
	Close coils 
	 
	1
	

	4.18.24
	Spring charge failed monitoring and alarming
	 
	Yes
	

	4.18.25
	Breaker control: Field breaker is opened only for a trip command. Breaker remains closed when excitation is switched off.
	
	Yes
	

	4.19
	Independent Overcurrent Protection Scheme
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.19.1
	Manufacturer
	 
	Contractor to specify
	

	4.19.2
	Model number
	 
	Contractor to specify
	

	4.19.3
	Standard
	 
	IEC 60255-151
	

	4.19.4
	Employer's specification
	 
	240-64685228
	

	4.19.5
	Part of pre-approved list of electronic devices 240-56227589
	 
	Yes, Contractor to ensure it is included onto the list of approved devices
	

	4.19.6
	Technology
	 
	Digital, microprocessor based
	

	4.19.7
	Redundant IEDs required
	 
	Not required
	

	4.19.8
	Power supply voltage (DC)
	V
	110
	

	4.19.9
	Analog input range
	A
	1
	

	4.19.10
	Analog input no 1
	 
	CT Red Phase
	

	4.19.11
	Analog input no 2
	 
	CT White Phase
	

	4.19.12
	Analog input no 3
	 
	CT Blue Phase
	

	4.19.13
	Binary outputs contact voltage rating
	V
	250
	

	4.19.14
	Binary outputs contact current rating
	A
	10
	

	4.19.15
	Binary output no 1 (High power)
	 
	Field breaker trip coil 1
	

	4.19.16
	Binary output no 2 (High power)
	 
	Field breaker trip coil 2
	

	4.19.17
	Binary output no 3
	 
	Trip to excitation channel 1 electronics
	

	4.19.18
	Binary output no 4
	 
	Trip to excitation channel 2 electronics
	

	4.19.19
	Binary output no 5
	 
	Trip to G/M Protection Main 1
	

	4.19.20
	Binary output no 6
	 
	Trip to G/M Protection Main 2
	

	4.19.21
	Binary output no 7
	 
	Force Channel Changeover
	

	4.19.22
	Binary output no 8 (or IRF contact)
	 
	Relay Fail
	

	4.19.23
	Binary output no 9
	 
	Spare, configurable
	

	4.19.24
	Binary output no 10
	 
	Spare, configurable
	

	4.19.25
	Binary output configuration used for tripping
	 
	Latching
	

	4.19.26
	Trip characteristic 1
	 
	IDMT, IEC Very Inverse
	

	4.19.27
	Trip characteristic 1 function
	 
	Transformer overcurrent
	

	4.19.28
	Trip characteristic 2
	 
	IEC Definite Time
	

	4.19.29
	Trip characteristic 2 adjustable pickup setting range
	pu
	0,5 to 5 Ifn
	

	4.19.30
	Trip characteristic 2 adjustable time delay range
	ms
	40 to 100
	

	4.19.31
	Trip characteristic 2 function
	 
	Transformer overcurrent
	

	4.19.32
	Characteristic 3
	 
	IDMT, IEC Very Inverse
	

	4.19.33
	Characteristic 3 adjustable pickup setting range
	pu
	1 to 1,2 Ifn
	

	4.19.34
	Characteristic 3 function
	 
	Force channel changeover
	

	4.19.35
	Field circuit breaker trip circuit supervision (FCB open)
	 
	Yes
	

	4.19.36
	Field circuit breaker trip circuit supervision (FCB closed)
	 
	Yes
	

	4.19.37
	Local analog measurements on display
	 
	Yes, primary side rms current
	

	4.19.38
	Built in disturbance recorder
	 
	Yes
	

	4.19.39
	Downloadable disturbance recorder format
	 
	Comtrade
	

	4.19.40
	Time synchronisation (if configurable)
	 
	PTP/NTP/SNTP
	

	4.20
	Field Winding Earth Fault Protection
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.20.1
	Manufacturer
	 
	Contractor to specify
	

	4.20.2
	Model number
	 
	Contractor to specify
	

	4.20.3
	Part of pre-approved list of electronic devices 240-56227589
	 
	Yes, Contractor to ensure its included onto the list of approved devices
	

	4.20.4
	Redundant IEDs required
	 
	Not required
	

	4.20.5
	Power supply voltage (DC)
	V
	110
	

	4.20.6
	Proven and tested application on other excitation systems
	 
	Yes
	

	4.20.7
	Number of sites on which the technology is currently in service
	years
	≥ 5
	

	4.20.8
	Years in service on respective sites
	years
	≥ 5
	

	4.20.9
	Analog output 1
	 
	Insulation Resistance
	

	4.20.10
	Analog 1 output type
	mA
	4 to 20
	

	4.20.11
	Analog 1 output scaling
	Ω
	0 to 1000000
	

	4.20.12
	Binary input 1
	 
	Block/disable monitoring
	

	4.20.13
	Binary output 1 
	 
	Configurable
	

	4.20.14
	Binary output 1 adjustable pickup range
	Ω
	500 to 80000
	

	4.20.15
	Binary output 1 adjustable time delay range
	s
	2 to 1800
	

	4.20.16
	Binary output 2
	 
	Configurable
	

	4.20.17
	Binary output 2 adjustable pickup range
	Ω
	500 to 80000
	

	4.20.18
	Binary output 2 adjustable time delay range
	s
	2 to 1800
	

	4.20.19
	Binary output 3 (or IRF contact)
	 
	Device Fail
	

	4.20.20
	Isolatable injection circuit
	 
	Yes, with padlock
	

	4.20.21
	Time synchronisation (if configurable)
	 
	PTP/NTP/SNTP
	

	4.21
	Recorders
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.21.1
	Event Recorder
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.21.1.1
	Manufacturer
	 
	Contractor to specify
	

	4.21.1.2
	Model
	 
	Contractor to specify
	

	4.21.1.3
	Type
	 
	Integrated into excitation HMI or standalone
	

	4.21.1.4
	Memory
	 
	Non-volatile
	

	4.21.1.5
	Buffer size for stored events
	 
	≥ 255
	

	4.21.1.6
	Time stamped
	 
	Yes
	

	4.21.1.7
	Time synchronisation
	 
	PTP/NTP/SNTP
	

	4.21.1.8
	All alarms logged
	 
	Yes
	

	4.21.1.9
	Alarm response procedure integrated and can be displayed 
	 
	Yes
	

	4.21.1.10
	All trips logged
	 
	Yes
	

	4.21.1.11
	All status changes logged (i.e., local/remote, limiters active, AVR/FCR mode, FCB open/close, etc.)
	 
	Yes
	

	4.21.1.12
	Configurable for special events (customer specific)
	 
	Yes
	

	4.21.1.13
	Number of user configurable events
	 
	≥ 10
	

	4.21.1.14
	Events list downloadable
	 
	Yes
	

	4.21.1.15
	Events list downloadable format
	 
	.CSV, Text Files or ASCII
	

	4.21.1.16
	Events list can be saved onto a flash-drive?
	 
	Yes
	

	4.21.1.17
	Events list can be extracted via a remote network?
	 
	Optional
	

	4.21.2
	Transient Recorder
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.21.2.1
	Manufacturer
	 
	Contractor to specify
	

	4.21.2.2
	Model
	 
	Contractor to specify
	

	4.21.2.3
	Type
	 
	Integrated into excitation HMI or standalone
	

	4.21.2.4
	Memory
	 
	Non-volatile
	

	4.21.2.5
	Recording time buffer size
	s
	≥ 10
	

	4.21.2.6
	Number of simultaneous recordings
	 
	≥ 6
	

	4.21.2.7
	Time stamped
	 
	Yes
	

	4.21.2.8
	Time synchronisation
	 
	PTP/NTP/SNTP
	

	4.21.2.9
	Recorder format
	 
	Contractor to specify
	

	4.21.2.10
	Comtrade (IEEE C37.111) format available or conversion possible
	 
	Yes
	

	4.21.2.11
	Recording downloadable
	 
	Yes
	

	4.21.2.12
	Recording can be saved onto a flash-drive?
	 
	Yes
	

	4.21.2.13
	Recordings can be extracted via remote network?
	 
	Optional
	

	4.21.3
	Transient Recorder Selectable Triggers
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.21.3.1
	External generator protection trip
	 
	Yes
	

	4.21.3.2
	Excitation transformer overcurrent scheme trip
	 
	Yes
	

	4.21.3.3
	Any excitation system internal generated trips (ie DC overcurrent, BOD activated, emergency pushbutton, etc.)
	 
	Yes
	

	4.21.3.4
	Channel changeover forced
	 
	Yes
	

	4.21.4
	Transient Recorder Analog Recordings
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.21.4.1
	Generator stator voltage
	 
	Yes
	

	4.21.4.2
	Generator stator current
	 
	Yes
	

	4.21.4.3
	Generator active power
	 
	Yes
	

	4.21.4.4
	Generator reactive power
	 
	Yes
	

	4.21.4.5
	PSS influence
	 
	Yes
	

	4.21.4.6
	Field voltage
	 
	Yes
	

	4.21.4.7
	Field current
	 
	Yes
	

	4.21.4.8
	Converter control voltage/firing angle
	 
	Yes
	

	4.22
	Network Switches
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.22.1
	Manufacturer
	 
	Contractor to specify
	

	4.22.2
	Model number
	 
	Contractor to specify
	

	4.22.3
	Part of pre-approved list of electronic devices 240-56227589
	 
	Yes, Contractor to ensure its included onto the list of approved devices
	

	4.22.4
	Mounting
	 
	DIN rail
	

	4.22.5
	VLAN capable
	 
	Yes
	

	4.23
	Local HMI
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.23.1
	Specifications
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.23.1.1
	Manufacturer
	 
	Contractor to specify 
	

	4.23.1.2
	Redundancy
	 
	Not applicable
	

	4.23.1.3
	HMI model (screen+processing integrated unit)
	 
	Contractor to provide details/datasheet
	

	4.23.1.4
	Screen model (only if applicable, if discrete screen is used)
	 
	Contractor to provide details/datasheet
	

	4.23.1.5
	Computer model  (only if applicable, if discrete computer is used)
	 
	Contractor to provide details/datasheet
	

	4.23.1.6
	Operating system (if applicable)
	 
	≥ Window 10
	

	4.23.1.7
	Internal hard drive/storage medium type
	 
	Solid State
	

	4.23.1.8
	Type of screen
	 
	Touch Screen
	

	4.23.1.9
	Size of screen
	inches
	≥ 16
	

	4.23.1.10
	Indication statuses configurable
	 
	Yes
	

	4.23.1.11
	Analog displays configurable
	 
	Yes
	

	4.23.1.12
	Selectable user access control (i.e., Admin, operating, engineering, etc.)
	 
	Yes
	

	4.23.1.13
	Access control
	 
	Yes, Password protected
	

	4.23.2
	HMI Controls
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.23.2.1
	Channel/converter 1 or 2 select
	 
	Yes
	

	4.23.2.2
	Reset
	 
	Yes
	

	4.23.2.3
	Select mode of operation (AVR)
	 
	Yes
	

	4.23.2.4
	Select mode of operation (APFR ON/OFF)
	 
	Yes
	

	4.23.2.5
	Select mode of operation (FCR)
	 
	Yes (access controlled)
	

	4.23.2.6
	Select mode of operation (TEST)
	 
	Yes (access controlled)
	

	4.23.2.7
	Active setpoint raise/lower
	 
	Yes
	

	4.23.2.8
	Local/remote mode
	 
	Yes
	

	4.23.2.9
	Excitation on/off command
	 
	Yes (access controlled)
	

	4.23.2.10
	Field breaker on/off command
	 
	Yes (access controlled)
	

	4.23.2.11
	PSS enable/disable
	 
	Yes (access controlled)
	

	4.23.3
	HMI Indications
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.23.3.1
	Mode of operation selected (AVR, FCR, APFR, TEST, etc)
	 
	Yes
	

	4.23.3.2
	Active channel/converter 1 or 2
	 
	Yes
	

	4.23.3.3
	Field breaker status (open/closed)
	 
	Yes
	

	4.23.3.4
	Synchronised status (online/offline)
	 
	Yes
	

	4.23.3.5
	Excitation operation is on/off
	 
	Yes
	

	4.23.3.6
	PSS function (selected/de-selected)
	 
	Yes
	

	4.23.3.7
	Control (local/remote)
	 
	Yes
	

	4.23.3.8
	Ready to start (ok/not ok)
	 
	Yes
	

	4.23.3.9
	Limiters active (UEL, OEL, V/Hz, etc.)
	 
	Yes
	

	4.23.3.10
	Channel transfer status (healthy/unhealthy)
	 
	Yes
	

	4.23.3.11
	Active alarms/faults
	 
	Yes
	

	4.23.3.12
	Active trips
	 
	Yes
	

	4.23.4
	HMI Analogs
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.23.4.1
	Excitation transformer temperatures
	 
	Yes
	

	4.23.4.2
	Converter bridge temperatures
	 
	Yes
	

	4.23.4.3
	Rotor temperature
	 
	Yes
	

	4.23.4.4
	Stator voltage
	 
	Yes
	

	4.23.4.5
	Stator current
	 
	Yes
	

	4.23.4.6
	Active power
	 
	Yes
	

	4.23.4.7
	Reactive power
	 
	Yes
	

	4.23.4.8
	Power factor
	 
	Yes
	

	4.23.4.9
	Field voltage
	 
	Yes
	

	4.23.4.10
	Field current
	 
	Yes
	

	4.23.4.11
	Excitation transformer secondary voltage/shunt voltage
	 
	Yes
	

	4.23.4.12
	Actual setpoint values
	 
	Yes
	

	4.23.4.13
	Setpoint allowable min/max range
	 
	Yes
	

	4.24
	Local Panel Controls – Discrete Hardwired
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.24.1
	Access control for discrete controls
	 
	Interlocked with keyswitch/similar
	

	4.24.2
	Reset
	 
	Yes
	

	4.24.3
	Force channel changeover
	 
	Yes
	

	4.24.4
	Active setpoint raise/lower
	 
	Yes
	

	4.24.5
	APFR/AVR mode select
	 
	Yes
	

	4.24.6
	Test supply On/Off for cooling fans (only if fans are installed)
	 
	Yes
	

	4.24.7
	Test Converter x Fan x (only if fans are installed)
	 
	Yes
	

	4.25
	Local Panel Binary Indications – Discrete Hardwired
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.25.1
	Field circuit breaker open
	 
	Yes
	

	4.25.2
	Field circuit breaker closed
	 
	Yes
	

	4.25.3
	Equipment common alarm active
	 
	Yes
	

	4.25.4
	Trip active
	 
	Yes
	

	4.25.5
	AVR/APFR active
	 
	Yes
	

	4.25.6
	Channel/converter 1/2 active
	 
	Yes
	

	4.25.7
	Fan test supplies active
	 
	Yes
	

	4.25.8
	Field current and voltage test points live
	 
	Yes
	

	4.26
	Local Panel Analog Indications – Discrete Hardwired
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.26.1
	Transformer winding temperatures
	 
	Yes
	

	4.26.2
	Converter temperatures
	 
	Yes
	

	4.26.3
	Rotor temperature
	 
	Yes
	

	4.26.4
	Field voltage
	 
	Yes
	

	4.26.5
	Field current
	 
	Yes
	

	4.27
	Alarms
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.27.1
	Number of special user specific configurable alarms 
	 
	≥ 10
	

	4.27.2
	Detailed alarm response procedure available on local HMI of excitation
	 
	Yes
	

	4.27.3
	All alarms evented in the local events recorder
	 
	Yes
	

	4.28
	Excitation System Enclosures
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.28.1
	Manufacturer
	 
	Contractor to specify 
	

	4.28.2
	Panel material
	 
	Mild Steel
	

	4.28.3
	Thickness of cover plates and doors for power equipment
	mm
	≥ 2,5
	

	4.28.4
	Thickness of cover plates and doors for control equipment
	mm
	≥ 1,5
	

	4.28.5
	Thickness of framework
	mm
	≥ 1,5
	

	4.28.6
	Thickness of chassis Plates
	mm
	≥ 1,5
	

	4.28.7
	Thickness of gland plates
	mm
	≥ 5
	

	4.28.8
	Thickness of base frames
	mm
	≥ 5
	

	4.28.9
	Bolts used for removable covers
	 
	≥ M6
	

	4.28.10
	Bolt material for removable covers and external fixtures
	 
	Stainless Steel
	

	4.28.11
	Bolt spacing for removable covers
	mm
	≤ 300
	

	4.28.12
	Door bracing/stiffeners 
	 
	Yes
	

	4.28.13
	Minimum door braces required per door
	 
	≥ 2
	

	4.28.14
	Door bracing installation method
	 
	Welded onto door inside
	

	4.28.15
	Minimum door hinges required per door
	 
	≥ 4
	

	4.28.16
	Door hinge material
	 
	Steel
	

	4.28.17
	IP rating once all doors are closed (IEC 60529, excluding converter cubicles)
	 
	≥ 54
	

	4.28.18
	IP rating once any front access door is opened (IEC 60529)
	 
	≥ 20B
	

	4.28.19
	Paint Type
	 
	Epoxy powder coated
	

	4.28.20
	External texture of paint
	 
	Textured
	

	4.28.21
	Internal mounting plates texture of paint
	 
	Smooth
	

	4.28.22
	Colour coding of new panels
	 
	RAL1015
	

	4.28.23
	Colour coding of mounting plates
	 
	Gloss White
	

	4.28.24
	Gland plate material
	 
	Aluminium
	

	4.28.25
	Door locking mechanisms
	 
	Yes
	

	4.28.26
	Door locking mechanisms locking points
	 
	Top, Middle and Bottom
	

	4.28.27
	Locking mechanism type
	 
	Padlockable swing handle or equivalent
	

	4.28.28
	Locking mechanism material
	 
	Steel
	

	4.28.29
	Size of padlock
	mm
	8
	

	4.28.30
	Door overswing protection
	 
	Yes
	

	4.28.31
	Doors maximum swing range
	degrees
	< 120
	

	4.28.32
	Doors minimum swing range
	degrees
	> 90
	

	4.28.33
	Panel filter material (converters)
	 
	NSYCAF291O or equivalent
	

	4.28.34
	Panel filter material (other)
	 
	NSYCAF291 or equivalent
	

	4.28.35
	Cubicle lights
	 
	LED
	

	4.28.36
	Cubicle lights voltage (DC)
	V
	24
	

	4.28.37
	Internal access restriction to live parts when doors are opened
	 
	Yes, clear polycarbonate covers
	

	4.28.38
	Dedicated channel control electronics cubicle
	 
	Yes
	

	4.28.39
	Dedicated converter cubicle for each converter
	 
	Yes
	

	4.28.40
	Dedicated field breaker cubicle
	 
	Yes
	

	4.28.41
	Dedicated discharge equipment cubicle
	 
	Yes
	

	4.29
	Earthing
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.29.1
	General
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.29.1.1
	Standard
	 
	SANS 10142
	

	4.29.1.2
	Employer specification
	 
	240-56356396
	

	4.29.1.3
	Brazing filler metal (DIN 8513)
	 
	LAg 40Cd, Hartlot 4003
	

	4.29.1.4
	Flux (DIN 8511)
	 
	F-SH1
	

	4.29.1.5
	Earth conductors maximum bonding resistance
	Ω
	≤ 0,01
	

	4.29.2
	Main Earth Bars Inside Panels
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.29.2.1
	Size
	mm2
	≥ 150
	

	4.29.2.2
	Type
	 
	Copper Flat Bar
	

	4.29.2.3
	Dimensions of copper bar
	mm
	50 x 3
	

	4.29.3
	Main Earth Bars to Station Earth Connection
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.29.3.1
	Size
	mm2
	≥ 150
	

	4.29.3.2
	Type
	 
	Copper Flat Bar or Cable
	

	4.29.3.3
	Dimensions for flat bar if used
	mm
	50 x 3
	

	4.29.3.4
	Colour coding of cable if used
	 
	Green and Yellow
	

	4.29.4
	Equipment Earth Bonding
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.29.4.1
	Size
	mm2
	2,5
	

	4.29.4.2
	Type
	 
	Multistranded Wire or Cable
	

	4.29.4.3
	Colour coding
	 
	Green and Yellow
	 

	4.29.5
	Doors Earthing
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.29.5.1
	Size
	mm2
	≥ 6
	

	4.29.5.2
	Type
	 
	Braided flexibles
	

	4.29.6
	Junction Boxes
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.29.6.1
	Size
	mm2
	≥ 75
	

	4.29.6.2
	Type
	 
	Copper Flat Bar
	

	4.29.6.3
	Dimensions
	mm
	25 x 3
	

	4.29.7
	Transformers
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.29.7.1
	Size
	mm2
	≥ 150
	

	4.29.7.2
	Type
	 
	Copper Flat Bar or cable
	

	4.29.7.3
	Dimensions for flat bar if used
	mm
	50 x 3
	

	4.29.7.4
	Colour coding of cable if used
	 
	Green and Yellow
	

	4.30
	Test Blocks
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.30.1
	Employer specification
	 
	240-70975231
	

	4.30.2
	Manufacturer
	 
	Contractor to specify 
	

	4.30.3
	Part of pre-approved list of electronic devices 240-56227589
	 
	Yes, Contractor to ensure its included onto the list of approved devices
	

	4.30.4
	Type - VT circuit channel 1
	 
	4 way PK2
	

	4.30.5
	Type - VT circuit channel 2
	 
	4 way PK2
	

	4.30.6
	Type - CT circuit channel 1
	 
	6 way PK2
	

	4.30.7
	Type - CT circuit channel 2
	 
	6 way PK2
	

	4.30.8
	Type - Protection IED
	 
	4 way PK2
	

	4.30.9
	Configurable shorting strips
	 
	Yes
	

	4.30.10
	Excitation channels 1&2 CT and VT shorting strip configuration
	 
	Across Terminal
	

	4.30.11
	Protection IED shorting strip configuration
	 
	Incoming/Plant Side
	

	4.31
	Test Measurement Points
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.31.1
	Generator active power analog output
	 
	Yes, independently from each channel; 0-10Vdc
	

	4.31.2
	Generator reactive power analog output
	 
	Yes, independently from each channel; 0-10Vdc
	

	4.31.3
	Converter control voltage analog output
	 
	Yes, independently from each channel; 0-10Vdc
	

	4.31.4
	PSS output signal analog output
	 
	Yes, independently from each channel; 0-10Vdc
	

	4.31.5
	Direct field current
	 
	Yes, from milli-volt shunt
	

	4.31.6
	Direct field voltage
	 
	Yes, direct from DC field  busbars
	

	4.31.7
	Additional configurable analog signals (shall be finalised during the detail design phase)
	 
	2
	

	4.31.8
	Additional configurable binary signals (shall be finalised during the detail design phase)
	 
	2
	

	4.32
	Isolation Mechanism (for busbar and shunt test measurements)
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.32.1
	Type
	 
	Padlockable isolator switch or equivalent
	

	4.32.2
	Padlock size
	mm
	8
	

	4.32.3
	Number of poles
	 
	≥ 4
	

	4.32.4
	Number of auxiliary contacts
	 
	≥ 2
	

	4.32.5
	Auxiliary contact configuration
	 
	Normally open
	

	4.32.6
	Minimum IP rating for isolation mechanism including affected terminations and equipment
	 
	≥ IP40
	

	4.33
	Busbars
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.33.1
	Material
	 
	Copper
	

	4.33.2
	Maximum applied current density
	A/mm2
	≤ 1
	

	4.33.3
	Minimum bending radius (≤10mm thick busbar)
	 
	≥ 1 times the thickness of the busbar
	

	4.33.4
	Minimum bending radius (11 to 25mm thick busbar)
	 
	≥ 1.5 times the thickness  of the busbar
	

	4.33.5
	Minimum bending radius (26 to 50mm thick busbar)
	 
	≥2  times the thickness  of the busbar
	

	4.34
	Cabling
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.34.1
	General
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.34.1.1
	Employer specification
	 
	240-56227443 
	

	4.34.1.2
	Standard
	 
	IEC 60228, SANS 10198; SANS 1411, SANS 1507
	

	4.34.1.3
	Trace colour
	 
	Blue
	

	4.34.1.4
	Distance from excitation transformers to machine HV busbars (approximate)
	m
	2
	

	4.34.1.5
	Distance from excitation panels to excitation transformers (approximate)
	m
	20
	

	4.34.1.6
	Distance from excitation field breaker to field winding busbar connection (approximate)
	m
	2
	

	4.34.2
	Transformer LV Secondary Cables to Converters (incl. any loop cabling)
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.34.2.1
	Manufacturer
	 
	Contractor to specify 
	

	4.34.2.2
	Standard
	 
	SANS 1507
	

	4.34.2.3
	Employer spec (Eskom 0.00-1310)
	 
	CXM1xCM
	

	4.34.2.4
	Type
	 
	Single Core
	

	4.34.2.5
	Total current carrying capacity (after derating factors)
	A
	> 1,1 transformer line current
	

	4.34.2.6
	Rated short circuit capacity
	kA/sec
	>  transformer secondary fault level 
	

	4.34.2.7
	Rated voltage (phase-to-phase)
	V
	≥ 3300
	

	4.34.2.8
	Conductor material
	 
	Stranded Copper
	

	4.34.2.9
	Insulation
	 
	XLPE
	

	4.34.2.10
	Sheath
	 
	Low Halogen
	

	4.34.2.11
	Number of cables required per phase
	 
	2
	

	4.34.2.12
	Number of cores per cable
	 
	1
	

	4.34.2.13
	Installation method
	 
	Trefoil
	

	4.34.2.14
	Armouring
	 
	Not applicable
	

	4.34.3
	DC Field Power Cables (incl. any loop cabling)
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.34.3.1
	Manufacturer
	 
	Contractor to specify 
	

	4.34.3.2
	Standard
	 
	SANS 1507
	

	4.34.3.3
	Employer spec (Eskom 0.00-1310)
	 
	CXM1xCM
	

	4.34.3.4
	Type
	 
	Single Core
	

	4.34.3.5
	Total current carrying capacity (after derating factors)
	A
	> 1,15 Ifn
	

	4.34.3.6
	Rated short circuit capacity
	kA/sec
	> DC field fault level 
	

	4.34.3.7
	Rated voltage (phase-to-phase)
	V
	≥ 3300
	

	4.34.3.8
	Conductor material
	 
	Stranded Copper
	

	4.34.3.9
	Insulation
	 
	XLPE
	

	4.34.3.10
	Sheath
	 
	Low Halogen
	

	4.34.3.11
	Armouring
	 
	Not applicable
	

	4.34.4
	Transformer Temperature Probes
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.34.4.1
	Manufacturer
	 
	Contractor to specify 
	

	4.34.4.2
	Standard
	 
	SANS 1507
	

	4.34.4.3
	Type
	 
	Multicore
	

	4.34.4.4
	Conductor size
	mm2
	≥ 0,75
	

	4.34.4.5
	Rated voltage (phase-to-phase)
	V
	≥ 500
	

	4.34.4.6
	Conductor material
	 
	Stranded Copper
	

	4.34.4.7
	Individual/pair screen
	 
	Yes
	

	4.34.4.8
	Overall screen
	 
	Yes
	

	4.34.4.9
	Drain wire
	 
	Tinned copper
	

	4.34.4.10
	Sheath
	 
	Low Halogen
	

	4.34.4.11
	Armouring
	 
	Not applicable
	

	4.34.5
	Transformer HV CTs
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.34.5.1
	Manufacturer
	 
	Contractor to specify 
	

	4.34.5.2
	Standard
	 
	SANS 1507
	

	4.34.5.3
	Employer spec (Eskom 0.00-1310)
	 
	BVV4DCM
	

	4.34.5.4
	Type
	 
	Multicore
	

	4.34.5.5
	Conductor size
	mm2
	≥ 2,5
	

	4.34.5.6
	Rated voltage (phase-to-phase)
	V
	≥ 1000
	

	4.34.5.7
	Conductor material
	 
	Stranded Copper
	

	4.34.5.8
	Insulation
	 
	PVC
	

	4.34.5.9
	Sheath
	 
	Low Halogen
	

	4.34.5.10
	Number of cores per cable
	 
	4
	

	4.34.5.11
	Colour coding of cores
	 
	Red, White, Blue & Black
	

	4.34.5.12
	Armouring
	 
	Not applicable
	

	4.34.6
	Signal Cabling (>24Vdc; >1A)
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.34.6.1
	Manufacturer
	 
	Contractor to specify 
	

	4.34.6.2
	Standard
	 
	SANS 1507
	

	4.34.6.3
	Employer spec (Eskom 0.00-1310)
	 
	BVVxxDCM
	

	4.34.6.4
	Type
	 
	Multicore
	

	4.34.6.5
	Conductor size
	mm2
	≥ 2,5
	

	4.34.6.6
	Rated voltage (phase-to-phase)
	V
	≥ 1000
	

	4.34.6.7
	Conductor material
	 
	Stranded Copper
	

	4.34.6.8
	Insulation
	 
	PVC
	

	4.34.6.9
	Overall screen
	 
	Yes
	

	4.34.6.10
	Sheath
	 
	Low Halogen
	

	4.34.6.11
	Armouring
	 
	Not applicable
	

	4.34.7
	Low Level Signal Cabling (≤ 24Vdc; ≤1A)
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.34.7.1
	Manufacturer
	 
	Contractor to specify 
	

	4.34.7.2
	Standard
	 
	SANS 1507
	

	4.34.7.3
	Employer spec (Eskom 0.00-1310)
	 
	UVGxxxCM
	

	4.34.7.4
	Type
	 
	Twisted pair multicore
	

	4.34.7.5
	Conductor size
	mm2
	≥ 0,75
	

	4.34.7.6
	Rated voltage (phase-to-phase)
	V
	≥ 500
	

	4.34.7.7
	Conductor material
	 
	Stranded Copper
	

	4.34.7.8
	Insulation
	 
	PVC
	

	4.34.7.9
	Overall screen
	 
	Yes
	

	4.34.7.10
	Drain wire
	 
	Tinned copper
	

	4.34.7.11
	Sheath
	 
	Low Halogen
	

	4.34.7.12
	Identification of cores
	 
	orange, violet and turquoise markings
	

	4.34.7.13
	Armouring
	 
	Not applicable
	

	4.34.8
	Power Supply Cabling
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.34.8.1
	Manufacturer
	 
	Contractor to specify 
	

	4.34.8.2
	Standard
	 
	SANS 1507
	

	4.34.8.3
	Employer spec (Eskom 0.00-1310)
	 
	BVVxxCM
	

	4.34.8.4
	Type
	 
	Multicore
	

	4.34.8.5
	Rated short circuit capacity (@200ms)
	kA
	> Source Fault Level
	

	4.34.8.6
	Conductor size
	mm2
	To be determined during detail design
	

	4.34.8.7
	Rated voltage (phase-to-phase)
	V
	≥ 1000
	

	4.34.8.8
	Conductor material
	 
	Stranded Copper
	

	4.34.8.9
	Insulation
	 
	PVC
	

	4.34.8.10
	Sheath
	 
	Low Halogen
	

	4.34.8.11
	Number of cores per cable
	 
	2, 3 or 4 
	

	4.34.8.12
	Armouring
	 
	Yes, steel wire armoured 
	

	4.34.9
	Shunt Millivolt Measurements
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.34.9.1
	Manufacturer
	 
	Contractor to specify 
	

	4.34.9.2
	Standard
	 
	SANS 1507
	

	4.34.9.3
	Type
	 
	Twisted pair multicore
	

	4.34.9.4
	Conductor size
	mm2
	≥ 1,5
	

	4.34.9.5
	Rated voltage (phase-to-phase)
	V
	≥ 3300
	

	4.34.9.6
	Conductor material
	 
	Stranded Copper
	

	4.34.9.7
	Insulation
	 
	XLPE
	

	4.34.9.8
	Overall screen
	 
	Yes
	

	4.34.9.9
	Individual/pair screen
	 
	Yes
	

	4.34.9.10
	Drain wire
	 
	Tinned copper
	

	4.34.9.11
	Sheath
	 
	Low Halogen
	

	4.34.9.12
	Number of screened pairs per cable
	 
	≥ 4
	

	4.34.9.13
	Armouring
	 
	Not applicable
	

	4.34.10
	Fibre Optic Cables
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.34.10.1
	Manufacturer
	 
	Contractor to specify 
	

	4.34.10.2
	Standard
	 
	IEC 60793-2, IEC 11801
	

	4.34.10.3
	Type
	 
	Multi/Single Mode, Graded Index
	

	4.34.10.4
	Size
	µm
	50/125
	

	4.34.10.5
	Attenuation levels @ 850nm
	dB/km
	≤ 3
	

	4.34.10.6
	Attenuation levels @ 1300nm
	dB/km
	≤ 1
	

	4.34.10.7
	Ruggedised
	 
	Yes
	

	4.34.10.8
	Rodent resistant
	 
	Yes
	

	4.34.10.9
	Flame retardant
	 
	Yes
	

	4.34.10.10
	Armouring (when used inside cubicles)
	 
	Not required
	

	4.34.10.11
	Armouring (cables that exit cubicles)
	 
	Yes, steel wire armoured 
	

	4.34.11
	Ethernet Cables 
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.34.11.1
	Manufacturer
	 
	Contractor to specify 
	

	4.34.11.2
	Standard
	 
	ANSI/TIA-568; IEC 11801
	

	4.34.11.3
	Type
	 
	CAT6-FTP
	

	4.34.11.4
	Connector type
	 
	Shielded RJ45
	

	4.34.11.5
	Insulation
	 
	High Density Polyethylene
	

	4.34.11.6
	Sheath
	 
	Double PVC
	

	4.34.11.7
	Shield
	 
	Aluminium Foil
	

	4.34.11.8
	Conductor material
	 
	Stranded Copper
	

	4.35
	Lugs & Crimping
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.35.1
	Employer specification
	 
	240-56227443 and drawing 10335 Sheet 2
	

	4.35.2
	Standard
	 
	IEC 61238-1; IEC 60352-2; IEC 60999-1; IEC 60999-2
	

	4.35.3
	Manufacturer
	 
	Contractor to specify
	

	4.35.4
	Type (≤ 6mm2)
	 
	Pre-insulated, Compression Lugs
	

	4.35.5
	Type (> 6mm2)
	 
	Barrel type, Compression Lugs
	

	4.35.6
	Crimping (≤ 6mm2)
	 
	Double die ratchet type crimper
	

	4.35.7
	Crimping (> 6mm2)
	 
	Hydraulic actuated, hexagon die crimper
	

	4.35.8
	Bootlace ferrule crimp
	 
	all 4 sides
	

	4.35.9
	Crimp area
	 
	≥ 1.5 times the size of the conductor
	

	4.35.10
	Hookblade lugs
	mm
	4,6 (w) x 14 (l),1mm hook or                                         3 (w) x 14 (l), 1mm hook
	

	4.36
	Terminal Blocks
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.36.1
	Employer specification
	 
	 240-70413291 and drawing 10335 Sheet 1
	

	4.36.2
	Standard
	 
	IEC 60947
	

	4.36.3
	Manufacturer
	 
	Contractor to specify
	

	4.36.4
	Part of pre-approved list of electronic devices 240-56227589
	 
	Yes, Contractor to ensure its included onto the list of approved devices
	

	4.36.5
	Minimum rated insulation and operation voltage
	V
	500
	

	4.36.6
	Minimum rated impulse withstand voltage 
	kV
	6
	

	4.36.7
	Short time withstand current 
	A/mm2
	120
	

	4.36.8
	Environmental pollution degree
	 
	Degree 3
	

	4.36.9
	IP rating
	 
	≥ 20
	

	4.36.10
	Terminal blocks (for conductors ≤ 6mm2)
	 
	Spring Loaded, Screw Clamp
	

	4.36.11
	Minimum width for spring loaded screw clamp terminal blocks (termination with yellow hookblade)
	mm
	10
	

	4.36.12
	Minimum width for spring loaded screw clamp terminal blocks (termination with blue/red hookblade)
	mm
	8
	

	4.36.13
	Test socket plug diameter (for test point terminals)
	mm
	4
	

	4.36.14
	Terminal blocks (for conductors > 6mm2)
	 
	Stud Type
	

	4.36.15
	Terminal blocks (for conductors > 185mm2)
	 
	Supported Busbars
	

	4.36.16
	Terminal blocks (for earthing conductors)
	 
	Screw Clamp
	 

	4.36.17
	Terminal colour used for earthing
	 
	Geen+Yellow
	

	4.36.18
	Mounting (EN 50022)
	mm
	35 DIN rail
	

	4.36.19
	Minimum amount of DIN rail visible after mounting of terminals
	mm
	> 10
	

	4.36.20
	Minimum number of spare terminals per group/section
	%
	> 10 (rounded up)
	

	4.37
	Wiring
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.37.1
	Employer specification
	 
	240-64636794; Drawing 10335 Sheet 1-4
	

	4.37.2
	Standard
	 
	SANS 1507, SANS10142, SANS 1574, SANS 1411-1; IEC 60228; IEC 60034-1
	

	4.37.3
	Manufacturer
	 
	Contractor to specify
	

	4.37.4
	Type
	 
	Class 5; Multi-stranded copper
	

	4.37.5
	Minimum rated voltage (general panel wiring; phase-to-phase)
	V
	≥ 1000
	

	4.37.6
	Minimum rated voltage (wiring onto busbars/shunts; phase-to-phase)
	V
	≥ 3300
	

	4.37.7
	Busbar wiring insulation withstand capability (IEC60034-1) for one minute
	 
	≥ 10 times rated field voltage
	

	4.37.8
	Minimum conductor size (DC control circuits)
	mm2
	≥ 1,5
	

	4.37.9
	Minimum conductor size (DC power circuits)
	mm2
	≥ 2,5
	

	4.37.10
	Minimum conductor size (AC control circuits)
	mm2
	≥ 1,5
	

	4.37.11
	Minimum conductor size (AC power circuits)
	mm2
	≥ 2,5
	

	4.37.12
	Wire colour code (1ph AC)
	 
	Black
	

	4.37.13
	Wire colour code (3ph AC)
	 
	Red, White, Blue, Black
	

	4.37.14
	Wire colour code (DC)
	 
	Grey
	

	4.37.15
	Wire colour code (earthing)
	 
	Green and yellow
	

	4.37.16
	Minimum additional wiring slack at equipment terminals
	mm
	50 to 100
	

	4.37.17
	Trunking volume utilisation
	%
	< 75
	

	4.38
	Labelling and Numbering
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.38.1
	General
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.38.1.1
	Manufacturer
	 
	Contractor to specify
	

	4.38.1.2
	Employer specification
	 
	240-71432150, 240-93576498, 240-64636794  drawing 10335 Sheets 3&4
	

	4.38.1.3
	Font
	 
	Arial
	

	4.38.2
	Conductor/Wire/Core/Lead labels
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.38.2.1
	Text colour
	 
	Black
	 

	4.38.2.2
	Background colour
	 
	White
	

	4.38.2.3
	Label material
	 
	PVC
	

	4.38.2.4
	How is the text applied to the label?
	 
	Printed
	

	4.38.2.5
	How is the label applied?
	 
	Transparent slide-on sleeves, Grafoplast or equivalent
	

	4.38.2.6
	Size
	mm
	15 x 4
	

	4.38.3
	Cable Markers
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.38.3.1
	Text colour
	 
	Black
	

	4.38.3.2
	Background colour
	 
	White/Yellow
	

	4.38.3.3
	Label material
	 
	PVC
	

	4.38.3.4
	How is the text applied to the label?
	 
	Printed
	

	4.38.3.5
	How is the label applied?
	 
	Transparent tie-on sleeves, Grafoplast or equivalent
	

	4.38.3.6
	Size
	mm
	70 x 10
	

	4.38.4
	Component KKS labels
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.38.4.1
	Text colour
	 
	Black
	

	4.38.4.2
	Background colour
	 
	White
	

	4.38.4.3
	Label material
	 
	PVC
	

	4.38.4.4
	How is the text applied to the label?
	 
	Printed
	

	4.38.4.5
	How is the label applied?
	 
	Adhesive
	

	4.38.4.6
	Size
	mm
	20 x 10
	

	4.38.5
	Equipment Nameplates
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.38.5.1
	Text colour
	 
	Black
	

	4.38.5.2
	Label material
	 
	Stainless Steel/ Aluminium
	

	4.38.5.3
	How is the text applied to the label?
	 
	Engraved
	

	4.38.5.4
	How is the label applied?
	 
	Riveted to Equipment
	

	4.38.5.5
	Size
	mm
	As per OEM design
	

	4.38.6
	Terminal Block Labels
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.38.6.1
	Text colour
	 
	Black
	

	4.38.6.2
	Background colour
	 
	White
	

	4.38.6.3
	Label material
	 
	PVC
	

	4.38.6.4
	How is the text applied to the label?
	 
	Printed
	

	4.38.6.5
	How is the label applied?
	 
	Mechanically
	

	4.38.6.6
	Size
	mm
	20 x 10
	

	4.38.7
	Cubicle Identification labels - Main Label at Centre of Panel
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.38.7.1
	Text colour
	 
	Black
	

	4.38.7.2
	Background colour
	 
	White
	

	4.38.7.3
	Label material
	 
	PVC
	

	4.38.7.4
	How is the text applied to the label?
	 
	Engraved
	

	4.38.7.5
	How is the label applied?
	 
	Inside aluminium sliding holder
	

	4.38.7.6
	Size
	mm
	550 x 40
	

	4.38.8
	Cubicle Identification labels and Junction Boxes
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.38.8.1
	Text colour
	 
	Black
	 

	4.38.8.2
	Background colour
	 
	White
	

	4.38.8.3
	Label material
	 
	PVC
	

	4.38.8.4
	How is the text applied to the label?
	 
	Engraved
	

	4.38.8.5
	How is the label applied?
	 
	Inside aluminium sliding holder
	

	4.38.8.6
	Size
	mm
	Finalise during detail design
	

	4.38.9
	Warning Labels Type 1
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.38.9.1
	Text/Graphic colour
	 
	Black
	

	4.38.9.2
	Background colour
	 
	Yellow
	

	4.38.9.3
	How is the label applied?
	 
	Adhesive
	

	4.38.9.4
	Shape
	 
	Triangle
	

	4.38.9.5
	Size
	mm
	Finalise during detail design
	

	4.38.10
	Warning Labels Type 2
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.38.10.1
	Text/Graphic colour
	 
	White
	

	4.38.10.2
	Background colour
	 
	Red
	

	4.38.10.3
	How is the label applied?
	 
	Adhesive
	

	4.38.10.4
	Shape
	 
	Square/rectangular
	

	4.38.10.5
	Size
	mm
	Finalise during detail design
	

	4.39
	Fire Proofing
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.39.1
	Standard
	 
	SANS 10177
	

	4.39.2
	Employer specification
	 
	240-54937450
	

	4.39.3
	Manufacturer
	 
	Contractor to specify
	

	4.39.4
	Fire resistance rating (integrity, insulation and stability)
	hours
	≥ 2
	

	4.40
	Internal Supplies
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.40.1
	DC/DC Power Supply Modules
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.40.1.1
	Manufacturer
	 
	Contractor to specify
	

	4.40.1.2
	Model
	 
	Contractor to specify
	

	4.40.1.3
	Type
	 
	DC to DC
	

	4.40.1.4
	Part of pre-approved list of electronic devices 240-56227589
	 
	Yes, Contractor to ensure its included onto the list of approved devices
	

	4.40.1.5
	Redundancy (channel 1 + channel 2)
	 
	Yes
	

	4.40.1.6
	Nominal rated input voltage (DC)
	V
	110
	

	4.40.1.7
	Permissible voltage input deviation range
	%
	± 20
	

	4.40.1.8
	Nominal rated output voltage
	V
	24
	

	4.40.1.9
	Nominal rated output current
	A
	Contractor to specify
	

	4.40.1.10
	Adjustable 24V output voltage range
	%
	≥ 2
	

	4.40.1.11
	Number of DC/DC supplies installed for channel 1
	 
	 ≥ 1
	

	4.40.1.12
	Number of DC/DC supplies installed for channel 2
	 
	 ≥ 1
	

	4.40.1.13
	Local indication of power supply status
	 
	Yes
	

	4.40.1.14
	Overload/short circuit protection
	 
	Yes
	

	4.40.2
	AC/DC Power Supply Modules
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.40.2.1
	Manufacturer
	 
	Contractor to specify
	

	4.40.2.2
	Model
	 
	Contractor to specify
	

	4.40.2.3
	Type
	 
	AC to DC
	

	4.40.2.4
	Part of pre-approved list of electronic devices 240-56227589
	 
	Yes, Contractor to ensure its included onto the list of approved devices
	

	4.40.2.5
	Redundancy (channel 1 + channel 2)
	 
	Yes
	

	4.40.2.6
	Nominal rated input voltage (AC)
	V
	220
	

	4.40.2.7
	Permissible voltage input deviation range
	%
	± 20
	

	4.40.2.8
	Nominal rated output voltage
	V
	24
	

	4.40.2.9
	Nominal rated output current
	A
	Contractor to specify
	

	4.40.2.10
	Adjustable 24V output voltage range
	%
	≥ 2
	

	4.40.2.11
	Number of DC/DC supplies installed for channel 1
	 
	 ≥ 1
	

	4.40.2.12
	Number of DC/DC supplies installed for channel 2
	 
	 ≥ 1
	

	4.40.2.13
	Local indication of power supply status
	 
	Yes
	

	4.40.2.14
	Overload/short circuit protection
	 
	Yes
	

	4.41
	Auxiliary Shunt Supply Transformers
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.41.1
	Manufacturer
	 
	Contractor to specify
	

	4.41.2
	Model
	 
	Contractor to specify
	

	4.41.3
	Redundancy (channel 1 + channel 2)
	 
	Yes
	

	4.41.4
	Type
	 
	Dry Type
	

	4.41.5
	Rating
	VA
	Contractor to specify
	

	4.41.6
	Rated input voltage                                            
	V
	Contractor to specify
	

	4.41.7
	Rated output voltage                                                    
	A
	Contractor to specify
	

	4.41.8
	Data plate material
	 
	Aluminium or stainless steel
	

	4.41.9
	Text on data plate
	 
	Engraved or punched 
	

	4.42
	AC Plugs
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.42.1
	Manufacturer
	 
	Contractor to specify
	

	4.42.2
	Type
	 
	Type D, 2P + E
	

	4.42.3
	Specification
	 
	SANS 164
	

	4.42.4
	Current rating
	A
	16
	

	4.42.5
	Current rating
	V
	250
	

	4.43
	Limit Switches
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.43.1
	Manufacturer
	 
	Contractor to specify
	

	4.43.2
	Model
	 
	Contractor to specify
	

	4.43.3
	Standard
	 
	IEC 60947-5-1
	

	4.43.4
	Type
	 
	Roller lever or plunger 
	

	4.43.5
	Part of pre-approved list of electronic devices 240-56227589
	 
	Yes, Contractor to ensure its included onto the list of approved devices
	

	4.43.6
	Normally closed (Form B) contacts per switch
	 
	1
	

	4.43.7
	Normally open (Form A) contacts per switch
	 
	1
	

	4.43.8
	Utilization category (without economising resistor)
	 
	DC13
	

	4.43.9
	Utilization category (with economising resistor)
	 
	DC14
	

	4.43.10
	Operation
	 
	Snap Action
	

	4.43.11
	Wiring capacity
	mm2
	≥ 1,5
	

	4.43.12
	Number of switches required per door
	 
	1
	

	4.44
	Analog Panel Meters
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.44.1
	Manufacturer
	 
	Contractor to specify
	

	4.44.2
	Model
	 
	Contractor to specify
	

	4.44.3
	Part of pre-approved list of electronic devices 240-56227589
	 
	Yes, Contractor to ensure its included onto the list of approved devices
	

	4.44.4
	Type
	mA
	4 to 20
	

	4.44.5
	Size
	mm
	90 x 90
	

	4.44.6
	Full scale deflection range of needle
	degrees
	270
	

	4.44.7
	Accuracy
	%
	≤ 1,5
	

	4.45
	Field Current Transducers
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.45.1
	Manufacturer
	 
	Contractor to specify
	

	4.45.2
	Model
	 
	Contractor to specify
	

	4.45.3
	Standard
	 
	IEC 60688
	

	4.45.4
	Employer specification
	 
	240-56359083
	

	4.45.5
	Part of pre-approved list of electronic devices 240-56227589
	 
	Yes, Contractor to ensure its included onto the list of approved devices
	

	4.45.6
	Output
	mA
	4 to 20
	

	4.45.7
	Output scale
	A
	0 to 2000
	

	4.45.8
	Over/under reach capability
	%
	≥ 10
	

	4.45.9
	Rated burden (@20mA)
	Ω
	500
	

	4.45.10
	Supply voltage (DC)
	V
	24
	

	4.45.11
	Response time
	ms
	≤ 500
	

	4.45.12
	Class
	 
	0,5
	

	4.45.13
	SANAS accredited certification
	 
	Yes
	

	4.46
	Field Voltage Transducers
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.46.1
	Manufacturer
	 
	Contractor to specify
	 

	4.46.2
	Model
	 
	Contractor to specify
	

	4.46.3
	Standard
	 
	IEC 60688
	

	4.46.4
	Employer specification
	 
	240-56359083
	

	4.46.5
	Part of pre-approved list of electronic devices 240-56227589
	 
	Yes, Contractor to ensure its included onto the list of approved devices
	

	4.46.6
	Output
	mA
	4 to 20
	

	4.46.7
	Output scale
	V
	-1000 to 1000
	

	4.46.8
	Over/under reach capability
	%
	≥ 10
	

	4.46.9
	Burden (@20mA)
	Ω
	500
	

	4.46.10
	Supply voltage (DC)
	V
	24
	

	4.46.11
	Response time
	ms
	≤ 500
	

	4.46.12
	Class
	 
	0,5
	

	4.46.13
	SANAS accredited certification
	 
	Yes
	

	4.47
	Fuses and Holders
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.47.1
	Manufacturer
	 
	Contractor to specify
	

	4.47.2
	Employer specification
	 
	240-57649048
	

	4.47.3
	Standard
	 
	IEC 60269
	

	4.47.4
	Part of pre-approved list of electronic devices 240-56227589
	 
	Yes, Contractor to ensure its included onto the list of approved devices
	

	4.47.5
	Mounting
	 
	DIN rail
	

	4.47.6
	Lockout with 8mm padlock
	 
	Yes, only the ones required for isolations
	

	4.48
	Miniature Circuit Breakers
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.48.1
	Manufacturer
	 
	Contractor to specify
	

	4.48.2
	Employer specification
	 
	240-57649048
	

	4.48.3
	Standard
	 
	IEC 60947
	

	4.48.4
	Part of pre-approved list of electronic devices 240-56227589
	 
	Yes, Contractor to ensure its included onto the list of approved devices
	

	4.48.5
	Mounting
	 
	DIN rail
	

	4.48.6
	Lockout with 8mm padlock
	 
	Yes, only the ones required for isolations
	

	4.49
	Contactors
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.49.1
	Manufacturer
	 
	Contractor to specify
	

	4.49.2
	Employer specification
	 
	240-57649048
	

	4.49.3
	Standard
	 
	IEC 60947
	

	4.49.4
	Part of pre-approved list of electronic devices 240-56227589
	 
	Yes, Contractor to ensure its included onto the list of approved devices
	

	4.49.5
	Mounting
	 
	DIN rail
	

	4.50
	Auxiliary Control and Tripping Relays
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.50.1
	Manufacturer
	 
	Contractor to specify
	

	4.50.2
	Employer specification
	 
	240-57649048
	

	4.50.3
	Standard
	 
	IEC 60947
	

	4.50.4
	Part of pre-approved list of electronic devices 240-56227589
	 
	Yes, Contractor to ensure its included onto the list of approved devices
	

	4.50.5
	Mounting
	 
	DIN rail
	

	4.50.6
	Self-resetting contacts
	 
	Yes
	

	4.50.7
	Coil energize at rated voltage
	%
	> 80
	

	4.51
	Signalling Lamps
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.51.1
	Manufacturer
	 
	Contractor to specify
	

	4.51.2
	Employer specification
	 
	240-57649048
	

	4.51.3
	Part of pre-approved list of electronic devices 240-56227589
	 
	Yes, Contractor to ensure its included onto the list of approved devices
	

	4.51.4
	Type
	 
	LED
	

	4.51.5
	Voltage
	V
	24
	

	4.52
	Software and Licensing
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.52.1
	Number of individual copies for each software package installation file
	 
	2
	

	4.52.2
	Number of extra licenses/keys for each licensed software package provided
	 
	1
	

	4.52.3
	Windows operating systems (if applicable)
	 
	≥ Windows 10
	

	4.53
	Engineering and Special Tools
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.53.1
	Type of internal storage devices for all equipment
	 
	Solid State
	

	4.53.2
	Maximum utilisation of internal storage devices' capacity
	%
	< 50
	

	4.53.3
	Number of each type of test block handle to be supplied
	 
	2
	

	4.53.4
	Test handle connections
	 
	4mm banana plugs
	

	4.53.5
	Test function to perform time domain testing (i.e. step responses)
	 
	Yes
	

	4.53.6
	Test function which enables an external analog input for external white noise/frequency sweep signal for frequency response purposes
	 
	Yes
	

	4.53.7
	Provide spectrum analyser tool with bode plotting capability
	 
	Yes
	

	4.53.8
	Software provided capable of exporting all excitation system settings to a selectable storage medium
	 
	Yes
	

	4.53.9
	Graphical representation of capability diagram and limiters
	 
	Yes
	

	4.54
	Plant Laptops
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.54.1
	Number of plant maintenance and testing laptops to be supplied
	 
	2
	

	4.54.2
	Manufacturer of laptops
	 
	Contractor to specify
	

	4.54.3
	Make of laptops
	 
	Contractor to specify
	

	4.54.4
	Model of laptops
	 
	Contractor to specify
	

	4.54.5
	Processor
	 
	Intel i9 or AMD Ryzen 9 or better
	

	4.54.6
	RAM
	GB
	≥ 16
	

	4.54.7
	RAM type
	 
	≥ DDR5
	

	4.54.8
	Internal Storage (SSD)
	GB
	≥ 512
	

	4.54.9
	Screen size
	inch
	≥ 16
	

	4.54.10
	Windows
	 
	≥ Windows 10
	

	4.55
	Software Models
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.55.1
	Provide excitation system computer simulation models in PowerFactory DigSilent software?
	 
	Yes
	

	4.55.2
	Provide excitation system frequency and time domain simulated responses as part of the DigSilent project file?
	 
	Yes
	

	4.55.3
	Version of DigSilent applicable for models
	 
	≥ 2023 SP5
	

	4.56
	Grid Code
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.56.1
	Code
	 
	SAGC Information Exchange Code and SAGC Network Code (latest as per NERSA website)
	

	4.56.2
	Requirements
	 
	GCR3 (all parts) as well as software simulations for GCR9 fault ride through responses
	

	4.56.3
	Standard
	 
	IEEE 421, IEC60034
	

	4.56.4
	Raw data format
	 
	Comtrade (ASCII) and .CSV
	

	4.56.5
	Perform grid code simulations, testing and GCR3 model validations for each unit
	 
	Yes, units 1 and 2 independently
	

	4.56.6
	Sampling rate of dataloggers/recorders used for grid code compliance and validation tests
	kHz
	≥ 20
	

	4.56.7
	Type of input signal/method used for frequency response testing
	 
	Wide-bandwidth/white noise
	

	4.56.8
	Alternative methods available/possible for model parameter identification
	 
	Contractor to specify
	

	4.56.9
	Frequency scan test range for all related tests
	Hz
	0,1 to 3
	

	4.56.10
	Positive damping range for online power damping frequency response
	Hz
	0,3 to 2
	

	4.56.11
	Peak value of the gain characteristic (Mp)
	dB
	1,1 to 1.6
	

	4.56.12
	Phase margin
	degrees
	> 40
	

	4.56.13
	Gain margin
	dB
	> 6
	

	4.56.14
	Phase compensation  (0.3-2Hz)
	degrees
	 0 to 30
	

	4.57
	Excitation System Minimum Test Requirements
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.57.1
	General
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.57.1.1
	Standard
	 
	IEEE 421, IEC60034
	 

	4.57.2
	Factory tests
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.57.2.1
	Visual inspections and verifications of all equipment
	 
	Yes, in presence of the Employer
	

	4.57.2.2
	Wiring verification tests on all equipment
	 
	Yes, in presence of the Employer
	

	4.57.2.3
	All equipment functional verification tests
	 
	Yes, in presence of the Employer
	

	4.57.2.4
	Dielectric tests on all equipment and circuits
	 
	Yes, in presence of the Employer
	

	4.57.2.5
	All CTs winding resistances
	 
	Yes, in presence of the Employer
	

	4.57.2.6
	All CTs ratio tests/turns ratio errors
	 
	Yes, in presence of the Employer
	

	4.57.2.7
	All CTs knee-point/magnetisation curves
	 
	Yes, in presence of the Employer
	

	4.57.2.8
	All CTs polarities
	 
	Yes, in presence of the Employer
	

	4.57.2.9
	All CTs circuit loop resistances
	 
	Yes, in presence of the Employer
	

	4.57.2.10
	Analog injection tests for all analog measurement, processing and protection devices
	 
	Yes, in presence of the Employer
	

	4.57.2.11
	All power supply circuit measurements
	 
	Yes, in presence of the Employer
	

	4.57.2.12
	Binary input/output logics and circuit tests
	 
	Yes, in presence of the Employer
	

	4.57.2.13
	Project specific/user defined logics and functionality tests incl. interfacing design philosophies
	 
	Yes, in presence of the Employer
	

	4.57.2.14
	Alarms, trips and indication tests for all circuits
	 
	Yes, in presence of the Employer
	

	4.57.2.15
	Binary input activations under off-nominal voltage ranges
	 
	Yes, in presence of the Employer
	

	4.57.2.16
	Tests to prove redundancy of the design (channels, converters, etc.)
	 
	Yes, in presence of the Employer
	

	4.57.2.17
	Engineering laptop connection and software tests to various excitation system equipment
	 
	Yes, in presence of the Employer
	

	4.57.2.18
	All transducer tests
	 
	Yes, in presence of the Employer
	

	4.57.2.19
	All panel meter (analog and digital) tests
	 
	Yes, in presence of the Employer
	

	4.57.2.20
	Field breaker main contacts resistance tests (ductor tests)
	 
	Yes, in presence of the Employer
	

	4.57.2.21
	Field breaker opening and closing speed tests
	 
	Yes, in presence of the Employer
	

	4.57.2.22
	All protection IED analog injections, logic tests and trip tests
	 
	Yes, in presence of the Employer
	

	4.57.2.23
	Field breaker coils tripping and closing under off-nominal voltage ranges
	 
	Yes, in presence of the Employer
	

	4.57.2.24
	Auxiliary relays energisation under off-nominal voltage ranges
	 
	Yes, in presence of the Employer
	

	4.57.2.25
	Crowbar BOD tests
	 
	Yes, in presence of the Employer
	

	4.57.2.26
	All monitoring equipment function tests
	 
	Yes, in presence of the Employer
	

	4.57.2.27
	All sensor tests
	 
	Yes, in presence of the Employer
	

	4.57.2.28
	HMI/local control panel tests
	 
	Yes, in presence of the Employer
	

	4.57.2.29
	All cooling fans tests (if installed)
	 
	Yes, in presence of the Employer
	

	4.57.2.30
	Communications database signal tests
	 
	Yes, in presence of the Employer
	

	4.57.2.31
	All panel and equipment earth/bonding resistance tests with micro-ohm meter
	 
	Yes, in presence of the Employer
	

	4.57.2.32
	HiPot test (IEEE421.3)
	 
	Yes, in presence of the Employer
	

	4.57.2.33
	Dummyload test/live converter tests
	 
	Yes, in presence of the Employer
	

	4.57.2.34
	OEM required tests
	 
	Yes, in presence of the Employer
	

	4.57.3
	Phase 1 Site Testing
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.57.3.1
	Visual inspections and verifications of all equipment
	 
	Yes, in presence of the Employer
	

	4.57.3.2
	All installed cabling continuity, insulation resistance and point-to-point tests including those going to external  interfacing plant
	 
	Yes, in presence of the Employer
	

	4.57.3.3
	Dielectric tests on all equipment and circuits/busbars
	 
	Yes, in presence of the Employer
	

	4.57.3.4
	All CT polarities including from external plant
	 
	Yes, in presence of the Employer
	

	4.57.3.5
	All CT circuit loop resistances
	 
	Yes, in presence of the Employer
	

	4.57.3.6
	All circuits/busbar tightness/torque tests
	 
	Yes, in presence of the Employer
	

	4.57.3.7
	All panel and equipment earth/bonding resistance tests with micro-ohm meter
	 
	Yes, in presence of the Employer
	

	4.57.3.8
	Final insulation resistance tests on all incoming supply circuits before power up
	 
	Yes, in presence of the Employer
	

	4.57.3.9
	Excitation TRFR tests (refer to transformer section)
	 
	Yes, in presence of the Employer
	

	4.57.3.10
	OEM required tests
	 
	Yes, in presence of the Employer
	 

	4.57.4
	Phase 2 Site Testing
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.57.4.1
	All power supply circuits voltage and load measurements
	 
	Yes, in presence of the Employer
	

	4.57.4.2
	Interfacing live loop checks and functional tests to and from external plant
	 
	Yes, in presence of the Employer
	

	4.57.4.3
	All applicable equipment functional tests
	 
	Yes, in presence of the Employer
	

	4.57.4.4
	Analog injection tests for all analog measurement, processing and protection devices
	 
	Yes, in presence of the Employer
	

	4.57.4.5
	Transformer temperature probe calibration checks
	 
	Yes, in presence of the Employer
	

	4.57.4.6
	Binary input/output logics and circuit tests
	 
	Yes, in presence of the Employer
	

	4.57.4.7
	Crowbar BOD tests
	 
	Yes, in presence of the Employer
	

	4.57.4.8
	Functional tests on interfacing components to external plant
	 
	Yes, in presence of the Employer
	

	4.57.4.9
	Alarms, trips and indication tests for all circuits
	 
	Yes, in presence of the Employer
	

	4.57.4.10
	All transducer tests
	 
	Yes, in presence of the Employer
	

	4.57.4.11
	All panel meter (analog and digital) tests
	 
	Yes, in presence of the Employer
	

	4.57.4.12
	All protection IED analog injections, logic tests and trip tests
	 
	Yes, in presence of the Employer
	

	4.57.4.13
	All sensor tests
	 
	Yes, in presence of the Employer
	

	4.57.4.14
	Communications database signal tests
	 
	Yes, in presence of the Employer
	

	4.57.4.15
	HMI/local control panel tests
	 
	Yes, in presence of the Employer
	

	4.57.4.16
	OEM required tests
	 
	Yes, in presence of the Employer
	

	4.57.5
	Phase 3 Site Testing
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.57.5.1
	Dummyload test/live converter tests
	 
	Yes, in presence of the Employer
	

	4.57.5.2
	Channel and converter changeovers
	 
	Yes, in presence of the Employer
	

	4.57.5.3
	Shunt and auxiliary supply measurements
	 
	Yes, in presence of the Employer
	

	4.57.5.4
	All cooling fans tests
	 
	Yes, in presence of the Employer
	

	4.57.5.5
	Communications database signal tests (any remaining ones)
	 
	Yes, in presence of the Employer
	

	4.57.5.6
	OEM required tests
	 
	Yes, in presence of the Employer
	

	4.57.6
	Phase 4 Site Testing
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	4.57.6.1
	Generator short circuit tests
	 
	Yes, in presence of the Employer
	

	4.57.6.2
	Generator open circuit tests
	 
	Yes, in presence of the Employer
	

	4.57.6.3
	Generator reactive and active power load rejection tests in FCR and AVR mode, including verification of the rotating mass inertia.
	 
	Yes, in presence of the Employer
	

	4.57.6.4
	Field flashing tests
	 
	Yes, in presence of the Employer
	

	4.57.6.5
	Discharge circuit tests
	 
	Yes, in presence of the Employer
	

	4.57.6.6
	Excitation system on, off and trip responses.
	 
	Yes, in presence of the Employer
	

	4.57.6.7
	Monitoring function tests (i.e., VT fuse fail)
	 
	Yes, in presence of the Employer
	

	4.57.6.8
	AVR, FCR, PSS, APFR control and performance tests
	 
	Yes, in presence of the Employer
	

	4.57.6.9
	Thermal imaging of busbars, transformers, converters and related power equipment
	 
	Yes, in presence of the Employer
	

	4.57.6.10
	Large signal response tests i.e., Ceiling voltage response tests, AVR rise time, overshoot, settling times and settling bands, V/Hz, etc.
	 
	Yes, in presence of the Employer
	

	4.57.6.11
	All configured online and offline limiter tests
	 
	Yes, in presence of the Employer
	

	4.57.6.12
	Offline closed loop AVR frequency response
	 
	Yes, in presence of the Employer
	

	4.57.6.13
	Offline open loop AVR frequency response test or analysis
	 
	Yes, in presence of the Employer
	

	4.57.6.14
	Online dynamic step response and limiters tests with PSS on and off (2 to 3% typically)
	 
	Yes, in presence of the Employer
	

	4.57.6.15
	Offline open loop AVR frequency response (or derived simulation)
	 
	Yes, in presence of the Employer
	

	4.57.6.16
	Gain margin test
	 
	Yes, in presence of the Employer
	

	4.57.6.17
	Online uncompensated frequency response
	 
	Yes, in presence of the Employer
	

	4.57.6.18
	Online power damping frequency response with PSS on and off
	 
	Yes, in presence of the Employer
	

	4.57.6.19
	Reactive capability tests
	 
	Yes, in presence of the Employer
	

	4.57.6.20
	Test commissioning tools
	 
	Yes, in presence of the Employer
	

	4.57.6.21
	HMI/local control panel tests
	 
	Yes, in presence of the Employer
	

	4.57.6.22
	Tests to prove redundancy of the design (channels, converters, etc.)
	 
	Yes, in presence of the Employer
	

	4.57.6.23
	Communications database signal tests (any remaining ones)
	 
	Yes, in presence of the Employer
	

	4.57.6.24
	Project specific/user defined logics and functionality tests incl. interfacing design philosophies
	 
	Yes, in presence of the Employer
	

	4.57.6.25
	All other applicable equipment measurements and functional tests as per OEM requirements
	 
	Yes, in presence of the Employer
	



	5
	EXCITATION TRANSFORMERS
	Unit
	SCHEDULE A
	SCHEDULE B

	5.1
	Transformer Specifications
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	5.1.1
	Manufacturer
	 
	Contractor to specify
	

	5.1.2
	Standard
	 
	IEC 60076-11
	

	5.1.3
	Type
	 
	Dry Type
	

	5.1.4
	Insulation material
	 
	Vacuum Cast, Epoxy Resin
	

	5.1.5
	Design
	 
	To be compatible with excitation converters and associated harmonics
	

	5.1.6
	Electrostatic shield between windings
	 
	Contractor to specify
	

	5.1.7
	Heavy duty castor wheels
	 
	Yes
	

	5.1.8
	Lifting points (i.e. eyebolts)
	 
	Yes
	

	5.1.9
	Dual winding temperature monitoring for each transformer
	 
	Yes
	

	5.1.10
	Local analog temperature display for each transformer
	 
	Yes
	

	5.1.11
	Meters above sea level
	m
	1100
	

	5.1.12
	Short time overload capacity duration for 1,6 ceiling current
	s
	≥ 10
	

	5.1.13
	Primary winding material
	 
	Contractor to specify
	

	5.1.14
	Secondary winding material
	 
	Contractor to specify
	

	5.1.15
	HV cable entry
	 
	Top
	

	5.1.16
	LV cable entry
	 
	Top
	

	5.1.17
	Core steel
	 
	Cold Rolled Grain Orientated Silicon Steel
	

	5.1.18
	Rated nominal primary voltage (3 phase, line-line)                                          
	V
	11000
	

	5.1.19
	Construction
	 
	One 3 phase assembly or 3 single phase transformers per system
	

	5.1.20
	Minimum rated nominal secondary voltage (3 phase, line-line)                                          
	V
	1,6pu ceiling factor possible under the following conditions: Stator voltage at 80% voltage depression;  firing angle alpha at 10 degrees and equipment at  maximum total losses.
	

	5.1.21
	Rated secondary line current for 3ph assembly
	A
	> 1100
	

	5.1.22
	Minimum rated apparent power (3ph assembly)
	kVA
	Transformer utilisation factor (TUF) to be no more than 80% at machine rated power factor. 
	

	5.1.23
	BIL at primary side (for transformer and all associated connections)
	kV
	95
	

	5.1.24
	Rated nominal frequency
	Hz
	50
	

	5.1.25
	Noise
	dB
	≤ 60
	

	5.1.26
	Vector group
	 
	Ydx
	

	5.1.27
	Insulation class
	 
	≥ F
	

	5.1.28
	Fire Behaviour class
	 
	F1
	

	5.1.29
	Environmental class
	 
	E2
	

	5.1.30
	Climatic class
	 
	C2
	

	5.1.31
	Cooling
	 
	ANAN
	

	5.1.32
	Rated ambient temperature
	˚C
	40
	

	5.1.33
	Taps
	%
	2x ±2,5
	

	5.1.34
	Rated short circuit time
	s
	2
	

	5.1.35
	Primary side withstand voltage (rms)
	kV
	Contractor to specify
	

	5.1.36
	Primary side impulse withstand voltage (peak)
	kV
	Contractor to specify
	

	5.1.37
	Secondary side withstand voltage (rms)
	kV
	Contractor to specify
	

	5.1.38
	Secondary side impulse withstand voltage (peak)
	kV
	Contractor to specify
	

	5.1.39
	Max temperature rise from rated ambient
	˚C
	Contractor to specify
	

	5.1.40
	Number of limbs
	 
	Contractor to specify
	

	5.1.41
	Short circuit impedance
	%
	Contractor to specify
	

	5.1.42
	Guaranteed total No Load losses @120degC
	W
	Contractor to specify
	

	5.1.43
	Guaranteed total On Load losses @120degC
	W
	Contractor to specify
	

	5.1.44
	Dimension per transformer (Length x Width x Height)
	mm
	Contractor to specify
	

	5.1.45
	Weight of transformer
	kg
	Contractor to specify
	

	5.2
	Excitation Transformer Primary CT's
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	5.2.1
	Protection CT's
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	5.2.1.1
	Manufacturer
	 
	Contractor to specify
	

	5.2.1.2
	Model
	 
	Contractor to specify
	

	5.2.1.3
	Standard
	 
	IEC 61869-1 and 2
	

	5.2.1.4
	Minimum rated lightning impulse withstand voltage (peak) 
	kV
	95
	

	5.2.1.5
	CT required for each phase: red, white and blue
	 
	Yes
	

	5.2.1.6
	Rated accuracy class (minimum)
	 
	5P10
	

	5.2.1.7
	Primary windings
	 
	1
	

	5.2.1.8
	Number of independent secondary cores
	 
	2
	

	5.2.1.9
	Rated secondary current
	A
	1
	

	5.2.1.10
	Ratio
	 
	Contractor to specify
	

	5.2.1.11
	Size                                                                        
	VA
	Contractor to specify
	

	5.2.2
	Metering CT's
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	5.2.2.1
	Manufacturer
	 
	Contractor to specify
	

	5.2.2.2
	Model
	 
	Contractor to specify
	

	5.2.2.3
	Standard
	 
	IEC 61869-1 and 2
	

	5.2.2.4
	Employer specification
	 
	240-56359083
	

	5.2.2.5
	Minimum rated lightning impulse withstand voltage (peak) 
	kV
	95
	

	5.2.2.6
	CT required for each phase, red, white and blue
	 
	Yes
	

	5.2.2.7
	Number of separate individual metering CTs required for each phase
	 
	2
	

	5.2.2.8
	Rated accuracy class (minimum)
	 
	0,2
	

	5.2.2.9
	Ratio
	 
	To be determined during detail design phase
	

	5.2.2.10
	Size                                                                        
	VA
	10
	

	5.2.2.11
	Certification
	 
	Yes, SANAS
	

	5.3
	Excitation Transformer Enclosures (New and/or refurbished parts)
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	5.3.1
	Standard
	 
	IEC 60529, SANS175, SANS1274
	

	5.3.2
	Employer specification
	 
	240-75655504
	

	5.3.3
	Panel material
	 
	Mild Steel
	

	5.3.4
	Thickness of new panel steel
	mm
	≥ 2,5
	

	5.3.5
	Bolts used for removable covers
	 
	≥ M6
	

	5.3.6
	Bolt material for removable covers
	 
	Stainless Steel
	

	5.3.7
	Bolt spacing for removable covers
	mm
	≤ 300
	

	5.3.8
	Door bracing/stiffeners 
	 
	Yes
	

	5.3.9
	Minimum door braces required per door
	 
	≥ 2
	

	5.3.10
	Door brace installation method
	 
	Welded
	

	5.3.11
	Minimum door hinges required per door
	 
	≥ 4
	

	5.3.12
	Door hinge material
	 
	Steel
	

	5.3.13
	IP rating (new or refurbished enclosure)
	 
	21
	

	5.3.14
	Paint application
	 
	Epoxy powder coated
	

	5.3.15
	External texture of paint
	 
	Textured
	

	5.3.16
	Internal mounting panels texture of paint
	 
	Smooth
	

	5.3.17
	Colour (new panels)
	 
	RAL1015
	

	5.3.18
	Colour (refurbished doors)
	 
	Colour match old
	

	5.3.19
	Colour (mounting plates)
	 
	Gloss White
	

	5.3.20
	Gland plate material
	 
	Aluminium
	

	5.3.21
	Gland plate thickness
	mm
	≥ 5
	

	5.3.22
	Door locking mechanisms
	 
	Yes
	

	5.3.23
	Locking mechanism type
	 
	Padlockable swing handle or equivalent
	

	5.3.24
	Door locking mechanisms locking points
	 
	Top, Middle and Bottom
	

	5.3.25
	Locking mechanism material
	 
	Steel
	

	5.3.26
	Size of padlock
	mm
	8
	

	5.3.27
	Door overswing protection
	 
	Yes
	

	5.3.28
	Inspection apertures
	 
	Yes, for each door
	

	5.3.29
	Inspection window material
	 
	Sapphire crystal glass  or reinforced polymers 
	

	5.3.30
	Cubicle lights
	 
	LED
	

	5.3.31
	Cubicle lights voltage (DC)
	V
	24

	

	5.4
	Excitation Transformer Minimum Test Requirements
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	5.4.1
	General
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	5.4.1.1
	Standard
	 
	IEC 60076
	 

	5.4.2
	Factory Tests
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	5.4.2.1
	Temperature rise test
	 
	Type test certificate and test report of the matching transformer design used for Vanderkloof Power Station
	

	5.4.2.2
	Lightning impulse test
	 
	Type test certificate and test report of the matching transformer design used for Vanderkloof Power Station
	

	5.4.2.3
	Short circuit test
	 
	Matching or similar transformer test certificate to be provided and calculations of the actual transformer design
	

	5.4.2.4
	Environmental, climatic and fire behaviour tests
	 
	Matching or similar transformer test certificates to be provided
	

	5.4.2.5
	Sound level measurement
	 
	Matching or similar transformer test certificate to be provided
	

	5.4.2.6
	Separate-source AC withstand voltage test
	 
	Yes, provide full test report
	

	5.4.2.7
	Induced AC withstand Voltage test
	 
	Yes, provide full test report
	

	5.4.2.8
	Partial discharge measurement
	 
	Yes, provide full test report
	

	5.4.2.9
	Winding resistance test (Each winding separately) reference temperature as per IEC 60076-11)
	 
	Yes, provide full test report
	

	5.4.2.10
	No load loss and current measurements
	 
	Yes, provide full test report
	

	5.4.2.11
	Full load loss measurements
	 
	Yes, provide full test report
	

	5.4.2.12
	Short circuit Impedance measurements
	 
	Yes, provide full test report
	

	5.4.2.13
	Winding ratio tests on all taps and on all phases
	 
	Yes, provide full test report
	

	5.4.2.14
	Winding insulation resistances megger tests (all windings)
	 
	Yes, provide full test report
	

	5.4.2.15
	Polarity test/Vector Group
	 
	Yes, provide full test report
	

	5.4.2.16
	All TRFR CT winding resistances
	 
	Yes, provide full test report
	

	5.4.2.17
	All TRFR CT ratio tests/turns ratio errors
	 
	Yes, provide full test report
	

	5.4.2.18
	All TRFR CT knee-point/magnetisation curves
	 
	Yes, provide full test report
	

	5.4.2.19
	All TRFR CT polarities
	 
	Yes, provide full test report
	

	5.4.2.20
	All TRFR CT circuit loop resistances
	 
	Yes, provide full test report
	

	5.4.2.21
	All TRFR circuit tightness/torque tests
	 
	Yes, provide full test report
	

	5.4.3
	Site Tests (During phase 1 activities)
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	5.4.3.1
	Verification of all alarm, trip and feedback signals
	 
	Yes, in presence of the Employer
	

	5.4.3.2
	Core insulation tests
	 
	Yes, in presence of the Employer
	

	5.4.3.3
	Correct operation of monitoring equipment
	 
	Yes, in presence of the Employer
	

	5.4.3.4
	Polarity test/vector group (only if 3 individual 1 phase TRFRs are installed)
	 
	Yes, in presence of the Employer
	

	5.4.3.5
	Winding insulation resistance measurements
	 
	Yes, in presence of the Employer
	

	5.4.3.6
	Test Earth continuity from transformer to the Earth-Mat
	 
	Yes, in presence of the Employer
	

	5.4.3.7
	All TRFR CT polarities
	 
	Yes, in presence of the Employer
	

	5.4.3.8
	All TRFR CT circuit loop resistances
	 
	Yes, in presence of the Employer
	

	5.4.3.9
	All TRFR circuit tightness/torque tests
	 
	Yes, in presence of the Employer
	

	5.4.3.10
	OEM required tests
	 
	Yes, in presence of the Employer
	

	
	
	
	
	

	6
	PLANT INTERFACING
	Unit
	SCHEDULE A
	SCHEDULE B

	6.1
	General
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	6.1.1
	Employer specification
	 
	240-56227443 
	

	6.1.2
	Rated voltage at which all binary inputs energize
	%
	> 60
	

	6.2
	Generator Main and Backup Protection Interfaces
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	6.2.1
	Discrete signal levels
	Vdc
	110
	

	6.2.2
	Analog signal levels
	mA
	4 to 20
	

	6.2.3
	Interface terminal blocks to be installed at excitation side
	 
	Spring Loaded, Screw Clamp
	

	6.2.4
	Interface cable(s) to be supplied by the Contractor?
	 
	No, Employer to supply
	XXXXXXXXXXXX

	6.3
	Synchroniser Interface
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	6.3.1
	Discrete signal levels
	Vdc
	24
	

	6.3.2
	Interface terminal blocks to be installed at excitation side
	 
	Spring Loaded, Screw Clamp
	

	6.3.3
	Interface cable(s) to be supplied by the Contractor?
	 
	No, Employer to supply
	XXXXXXXXXXXX

	6.4
	Generator HV Breaker Interface
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	6.4.1
	Discrete signal levels
	Vdc
	24
	

	6.4.2
	Interface terminal blocks to be installed at excitation side
	 
	Spring Loaded, Screw Clamp
	

	6.4.3
	Interface cable(s) to be supplied by the Contractor?
	 
	No, Employer to supply
	XXXXXXXXXXXX

	
	
	Unit
	SCHEDULE A
	SCHEDULE B

	6.5
	Remote Control Desk Interface
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	6.5.1
	Discrete signal levels
	Vdc
	24
	

	6.5.2
	Analog signal levels
	mA
	4 to 20
	

	6.5.3
	Interface terminal blocks to be installed at excitation side
	 
	Spring Loaded, Screw Clamp
	

	6.5.4
	Interface cable(s) to be supplied by the Contractor?
	 
	No, Employer to supply
	XXXXXXXXXXXX

	6.6
	Remote SCADA and MUC Interface
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	6.6.1
	Discrete signal levels
	Vdc
	24
	

	6.6.2
	Analog signal levels
	mA
	4 to 20
	

	6.6.3
	Interface terminal blocks to be installed at excitation side
	 
	Spring Loaded, Screw Clamp
	

	6.6.4
	User defined/project specific signals
	 
	≥ 10
	

	6.6.5
	Interface cable(s) to be supplied by the Contractor?
	 
	No, Employer to supply
	XXXXXXXXXXXX

	6.7
	Plant Network Interface
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	6.7.1
	Communications protocol
	 
	IEC 61850 or IEC60870-5-104 (Note: OPC shall not be accepted) 
	

	6.7.2
	Time synchronisation
	 
	PTP/NTP/SNTP
	

	6.7.3
	Connection interface to be provided by excitation
	 
	RJ45
	

	6.7.4
	User defined/project specific signals
	 
	≥ 10
	

	6.7.5
	Interface cable(s) to be supplied by the Contractor?
	 
	No, Employer to supply

	XXXXXXXXXXXX

	6.8
	Metering Panel Interface
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	6.8.1
	Analog signal level
	A
	1
	

	6.8.2
	Interface terminal blocks to be installed at excitation side
	 
	Spring Loaded, Screw Clamp
	

	6.8.3
	Interface cable(s) to be supplied by the Contractor?
	 
	No, Employer to supply
	XXXXXXXXXXXX

	6.9
	External AC and DC Supply Interfaces
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	6.9.1
	Voltage level (DC 1 control supply)
	Vdc
	110
	 

	6.9.2
	Supply MCB rating of DC supply 1
	A
	30
	

	6.9.3
	Voltage level (DC 2 control supply)
	Vdc
	110
	

	6.9.4
	Supply MCB rating of DC supply 2
	A
	30
	

	6.9.5
	Voltage level (DC 3 field flashing supply)
	Vdc
	110
	

	6.9.6
	Rating of DC supply 3
	A
	300A @ 15sec
	

	6.9.7
	Voltage level (AC 1)
	Vac
	220
	

	6.9.8
	Supply MCB rating of AC supply 1
	A
	15
	

	6.9.9
	Voltage level (AC 2)
	Vac
	380
	

	6.9.10
	Supply MCB rating of AC supply 2
	A
	To be finalised during detail design
	

	
	External AC and DC Supply Interfaces
	Unit
	SCHEDULE A
	SCHEDULE B

	6.9.11
	Interface terminal blocks to be installed at excitation side
	 
	Stud Type
	 

	6.9.12
	Interface cable(s) to be supplied by the Contractor?
	 
	No, Employer to supply
	XXXXXXXXXXXX

	6.10
	Generator CT and VT Interfaces
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	6.10.1
	Generator VT ratio (3ph VT)
	 
	11000/110
	

	6.10.2
	Generator CT ratio (3ph CT)
	 
	7500:1
	

	6.10.3
	Generator CT Class
	 
	AM (Used for metering)
	

	6.10.4
	Generator CT size
	VA
	50
	

	6.10.5
	Alternative Generator CT ratio (2ph CT)
	 
	7500:5
	

	6.10.6
	Alternative Generator CT Class
	 
	AM
	

	6.10.7
	Alternative Generator CT size
	VA
	15
	

	6.10.8
	Input impedance of generator CT measurement card of excitation
	Ohm
	Contractor to specify
	

	6.10.9
	Interface terminal blocks to be installed at excitation side
	 
	Spring Loaded, Screw Clamp
	

	6.10.10
	Interface cable(s) to be supplied by the Contractor?
	 
	No, Employer to supply
	XXXXXXXXXXXX

	6.11
	Generator HV Busbar Interface
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	6.11.1
	Connections
	 
	Busbars and/or cabling
	 

	6.11.2
	Commissioning test cable to be supplied by the Contractor?
	 
	No, Employer to supply
	XXXXXXXXXXXX

	6.12
	Generator DC Field Interface
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	6.12.1
	Connections
	 
	Busbars or Cabling
	

	6.12.2
	Cable Manufacturer
	 
	Contractor to specify
	

	6.12.3
	Standard
	 
	SANS 1507
	

	6.12.4
	Employer specification (Eskom 0.00-1310)
	 
	CXM1xCM
	

	6.12.5
	Type
	 
	Single Core
	

	6.12.6
	Total current carrying capacity (Ifn)
	pu
	> 1,15 Ifn
	

	6.12.7
	Rated Short circuit capacity
	kA/sec
	> DC fault level 
	

	6.12.8
	Rated Voltage (phase-to-phase)
	V
	≥ 3300
	

	6.12.9
	Conductor material
	 
	Stranded Copper
	

	6.12.10
	Insulation
	 
	XLPE
	

	6.12.11
	Sheath
	 
	Low Halogen
	

	6.12.12
	Armouring
	 
	Not applicable
	

	6.13
	Floor Plans, Civils and Structures
	 
	XXXXXXXXXXXX
	XXXXXXXXXXXX

	6.13.1
	Standards
	 
	240-56364545; SANS 10400-J
	

	6.13.2
	Maximum floor loading (Excitation Equipment)
	t/m²
	2,75
	

	6.13.3
	Maximum floor loading (Transformers)
	t/m²
	No restriction
	

	6.13.4
	Maximum space for installation (Excitation Equipment)
	mm
	7100 x 2000 x1950 (LxWxH)
	

	6.13.5
	Space for installation (Excitation Transformers)
	mm
	2550 x 1950 x 2600 (LxWxH)
	

	6.13.6
	Maximum space for installation (Excitation Transformers; including further internal modification to panel)
	mm
	2550 x 2700 x 2600 (LxWxH)
	

	6.13.7
	Number of existing cable entry cut-outs in floor for excitation enclosure cables
	 
	5
	

	6.13.8
	Dimensions of cut-outs  (X4)
	 
	500 x 150 (LxW)
	

	6.13.9
	Dimensions of cut-outs  (X1)
	 
	700 x 450  (LxW)
	

	END




















APPENDIX 2: PHOTOS OF EXISTING PANELS
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Figure 5 - Field breaker, Discharge Equipment and Control Panels
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Figure 6 - Converters (continued from 


Figure 5)
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Figure 7 - Excitation Transformer Cubicle
APPENDIX 3: GENERATOR OPEN AND SHORT CIRCUIT TESTS DATA
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[bookmark: _Toc181807587]Figure 8 - No Load Saturation Data
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[bookmark: _Toc181807588]Figure 9 - Short Circuit Test Data


APPENDIX 4: CAPABILITY DIAGRAM
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[bookmark: _Toc181807589]Figure 10 - Capability Diagram
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C4. SITE INFORMATION

Vanderkloof Hydro Power Station is part of the Peaking group of power stations and is located in the Upper Karoo Region in the Northern Cape.  The station is powered with two 120MW units at an installed capacity of 240MW and encapsulated in an underground cavern on the left bank of the Orange River.  The two units at Vanderkloof were put into commercial service in January and March 1977 respectively.  The hydroelectric power station at the Vanderkloof Dam was the first power-generation station in South Africa situated entirely underground.
The Station has two vertical ‘Francis’ generators with a capacity of 120MW each and can be on load within 3 minutes.
Up to 220 000 litres (220 ton) of water per second flow through the penstock, which have an internal diameter of 7m
[bookmark: _Hlk158108051]C4.1	Information about the site at time of tender which may affect the work in the contract

1. Access Limitations

	Access to the Power Station is restricted to authorized personnel only.  All Contractor’s staff will be required to be cleared by security.  Contractor gives 24hrs notice to the Employer of his intention to enter security-controlled areas.

	All contractor personnel will be tested for the use of alcohol.  Any person/s found to be above the legal limit will not be allowed on site.

2. Ground conditions in areas affected by work in this contract

N/A

3. Hidden and other services within the site

	N/A
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