	[image: image1.emf] 




 


	Protection Philosophy
	Template Identifier
	ER00024-00-P05#A2.1-00
	Rev
	1

	
	
	Document Identifier
	ER000357-00-P04#A2.1-01
	Rev
	1

	
	
	Authorisation Date
	Nov 2015

	
	
	Review Date
	Nov 2020



	Document Classification: Controlled Disclosure

	Title:
	MAKHATHINI SUBSTATION 2 X 3MVAR, 22KV SHUNT CAPACITORS & C-TYPE FILTER
	Project Number
	ET-STM-1712-4443-01

	
	
	WBS
	CDE05366.D

	
	
	Revision:
	0

	
	
	Need date:
	2022

	
	
	Total pages:
	1


Protection Philosophy

Makhathini S/S – 132/22kV 20MVA Transformer and Tap Change Schemes (Transformer 1 & 2)

The existing Phase 3 protection for Transformer 1 and its associated tap change controller as well as Phase 4 protection for Transformer 2 and its tap change device will be retained. 
These transformer protection schemes already cater for HV and MV over-current and earth fault, and high impedance HV and MV restricted earth fault. These schemes are already telecontrolled via the D20 RTU.

132kV Line Bays – for Nondabuya 132kV

The is only one existing 132kV feeder at the substation which has a phase 3 protection scheme with ABB REL and DPU relay installed. This will be retained.
132kV Busbar Protection

There is currently no 132kV Busbar protection and the status will remain as such.

22kV Busbar Protection

There is currently no 22kV Busbar protection and the status will remain as such.
22kV Feeder Protection

The four existing 22kV feeder bays have the SEL 351 relay installed as part of the rural feeder schemes. This will not be altered in this project.
Capacitor Bank Protection and Control Scheme

The two new capacitor banks are to be protected and controlled by a scheme using the GE C70 relay. This relay has been widely used with both Eskom Transmission and Eskom Distribution on many Capacitor banks already. The scheme will be designed and installed by an external contractor.

Unlike the Transmission type scheme that offers a dual main protection functionality, this scheme will have a single main protection functionality. The following basic protection functions and equipment are to be available within this scheme with any additional functions/equipment as deemed necessary by the supplier and agreed upon with Eskom:

1. Main Protection: Overcurrent protection, directional earth-fault protection.

2. Backup Protection: Overcurrent protection, Overload protection, differential protection (CAP REF.

3. Main Breaker-fail Protection

4. Backup Breaker-fail Protection

5. Main Breaker Pole Discrepancy

6. Breaker Closing circuit

7. Cross Tripping

8. Control, Indication and Alarms

9. Test Blocks

10. Fuses

11. Auxiliary relays and functions

12. Secure Supply

13. DC supply monitoring

14. SF6 Monitoring

The Supplier's ingenuity and design capabilities will be called upon to design a comprehensive protection scheme. The complete design shall be based on the principle that every section of the C-Type filter shall be comprehensively protected even for any single equipment failure (Protection relay failure, CT core failure, VT fuse failure, DC supply failure, etc.).
Protecting a piece of plant comprehensively has been defined as:

· Protect for any phase-to-neutral fault anywhere on the primary plant.
· Protect for any phase-to-phase fault anywhere on the primary plant.
· Protect for any partial flashover fault, anywhere on the primary plant.
· Protect any piece of plant against damage due to overload (Harmonic overload included).
· Protect any piece of plant against damage due to overvoltage (at any frequency).
· Protect the capacitor units against any cascading or multiple unit failures. Trip for at-most one capacitor unit failure and alarm for about a half a unit failed.
· No tripping shall be unnecessarily delayed, which would expose any section of the primary plant to unnecessary voltage, current or overload levels.
· The protection shall not operate for any external fault (any fault not on the capacitor/filter bank bay).

Please note that the supplier shall take cognisance of the financial impact the choice of and placement of CTs and VTs will have on the primary plant cost.
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