PRC-023-1
Redundancy of Transmission Protection Systems


Summary Consideration:


While most stakeholders who commented on this standard indicated that there is a reliability need for a standard to address this topic, the same stakeholders also indicated that this standard, as written, is not acceptable as a reliability standard.  The purpose of the standard is to ensure that protective devices operate for all faults on the BES, but the requirements are aimed at specifying one solution to achieve this goal, not on the desired performance.  In addition, the references to Reliability Standards  TPL-001 through TPL-004 added confusion because these standards already address one facet of redundancy in Table 1.  

The Drafting Team recommends that the Planning Committee investigate this topic and draft a new SAR aimed at achieving the desired performance.  This shall serve as a response to all comments submitted on this standard. 

	Commenter
	Reliability Need
	Acceptable Translation
	Comments

	Pacific Gas and Electric
	
	
	A3 The purpose should be expanded to include no single protection system component failure shall result in the loss of both nuclear power plant offsite power interconnections.

	FRCC
	No 
	No
	Delete this standard.  Redundancy requirements are already specified in Table 1, footnote e of Standards TPL-003-0 and TPL-004-0.  

	Southern Company – Transmission 

Southern Company Generation
	No

No
	No

No
	This Standard would be too expensive to implement and would be unduly burdensome. Recommend removing this standard.

	Kansas City Power and Light
	Yes
	No
	This requires redundant system protection on every new or upgraded system protection scheme for bulk transmission. Could be scaled back to this type of reduncancy only on critical facilities.

	Consolodated Edison

Alan Adamson – NYSRC
	Yes

Yes
	No

No
	In Requirements, it states that each TO shall provide protection system redundancy with each new or upgraded Bulk Electric System protection system installation. The standard should address instances where physical limitations of existing installations prevent meeting all the applicable criteria items.

	NERC System Protection and Controls Task Force
	Yes
	No
	The SPCTF believes the standard does not sufficiently address the differing needs of redundancy of today’s protection systems.  The standard will eventually have to be rewritten due to the widely varying capabilities of digital relays and electro-mechanical relays.  The objective should be that:  For any single common mode failure within the protection system, sufficient backup must be available such that faults are cleared within the system protection performance requirements and adequate load-carrying capabilities are maintained.

Where redundancy in the protection systems due to single protection system component failures is necessary to meet the system performance requirements the transmission or protection system owners shall implement the protection scheme with the following redundant items:

Protective Relays – The transmission element will be protected by two relay systems (System) where each is independently capable of performing the protective functions. The overall protection design should minimize the risk of both Systems being disabled simultaneously by a single event or condition

AC Current Inputs – The relay current sensing elements of each System are to be supplied by separate current transformer secondary windings.

AC Voltage Inputs – The relay voltage sensing elements of each System where both, or all, of the redundant relays require ac potential to determine directionality, are to be supplied by separate voltage transformer secondary windings from the potential devices.

DC Voltage – The DC control and power supply voltages (if required) for each System are to be supplied by separately fused circuits and coordinated with upstream circuit protection.

Communication Channels – Where communications aided tripping is required to meet the system performance requirements, each System is to be supplied by an independent communications channel.

Breaker Failure – The breaker failure function need not be duplicated, however, each System is to independently initiate the breaker failure protection function.

	Mark Kuras – MAAC
	No
	Yes
	The concept of redundancy is dealt with somewhat in TPL-002 through TPL-004. It should be made clearer in those standards and then this standard can be deleted. Need to consider the performance consequences when a non-redundant primary protection system fails. 

Redundancy is not required for TPL-001 so delete the reference. 

Section 2 Levels of non-compliance are not written as requirements for redundancy but requirements for documentation. I don't think that was intended. Move tect for Level 3 in Section 3 to Level 4.

	WECC Reliability Subcommittee 

Rebecca Berdahll – Bonneville Power Administration

Karl Bryan – Corp of Engineers

Jay Sietz – US Bureau of Reclamation

Brenda Anderson

Deborah M. Linke – US Bureau of Reclamation

Mohan Kondragunta – Southern California Edison
	Yes

Yes

Yes

Yes
	No

No

No

No
	There appears to be an inconsistency between the redundancy requirement of this standard and TPL-003.  For example, C8 in Table 1 specifically allows for a protection system failure for a single contingency.  Does the redundancy requirement apply to TPL-002?  WECC RS believes this standard is confusing as written.  If failure of a primary protection scheme results in the same performance level as with the backup scheme, why would an entity put the redundant scheme in as part of the primary proctetion?  If performance can be met with a backup scheme, is a redundant scheme necessary?

	Gerald Rheault – Manitoba Hydro
	Yes
	No
	This proposed standard should be guideline for design of protection systems.  Redundancy should not be mandated.  If a standard is required, the requirement should be that for a single common mode failure, the  protection system must operate to clear a fault such that the system performance requirements in TPL-002, 003 & 004 are met.

R1.1: Clarify what is meant by separate ac current inputs.  Is it acceptable to supply each relay system from a separate secondary winding of a current transformer?  Do breaker failure relays and line protections require separate ac supplies? 

R2: Is a separate plan for reviewing the need for redundancy required?  Seasonal and long term assessments already required by the NERC standards, assess system performance based on knowledge of protection characteristics.

	Response:

	Doug Hohbough – First Energy Corp.
	Yes
	No
	This standard needs to reflect the differences in the level of work required to develop and implement requirements for evaluating new or upgraded facilities versus the work required to develop and implement requirements for evaluating and implementing upgrades for existing facilities.  This topic deserves to have separate standards for RRO responsibilities and the TO responsibilities. The TOs should not be expected to do evaluations until RRO requirements are developed.  Those two standards should have different implementation dates.

	John Horakh – MACC
	Yes
	No
	Delete R1.3 because the list is (at a minimum). Eliminate R1.4 numbering, just keep as part of R1. Delete (those entities responsible for the reliability of the interconnected transmission system) in R2, M1, M2.

	Joseph D Willson – PJM
	No
	No
	This standard must not include provisions of another standard as its requirements. R1 must be re-written. Also the standard should address performance expectations and not redundancy. 

	Individual Members of CCMC
	Yes
	No
	This standard must not include provisions of another standard as its requirements. R1 must be re-written. Also, the standard should address performance expectations and not redundancy. This is an old measurement that in theory was absorbed in the TPL standards. This standard would give ways or options to modify relay schemes if a TPL assessment shows that the entity cannot meet performance requirements.

The use of the word "incomplete" needs to be defined.

	Greg Ludwicki – Northern Indiana Public Service Co. 
	Yes
	No
	-B. R2. R2.1 could be moved to B. R2 for the 30 day response. 



	Cinod Kotecha
	Yes
	Yes
	The standard should not be too prescriptive because there may be physical limitations that may not allow redundancy measures to be implemented.

	Entergy 

John K. Loftis, Jr. – Dominion – Electric Transmission

SERC EC Planning Standards Subcommittee (PSS)
	Yes

Yes

Yes
	Yes

Yes

Yes
	Insert the following at the end of the first sentence in R2: as stated in PRC-023 R1.

	Raj Rana – AEP
	Yes
	No Answer
	

	ISO/RTO Council Standards Review Committee
	Yes
	Yes
	

	NPCC CP9  RSWG
	Yes
	Yes


	

	Tennessee Valley Authority
	Yes
	
	

	Xcel Energy – Northern States Power
	Yes
	Yes
	

	IESO – Ontario
	Yes
	Yes
	

	Dan Griffiths – PA Office of Consumer Advocate 
	Yes
	Yes
	

	Kathleen Goodman – ISO-NE
	Yes
	Yes
	

	SPP Transmission  Working Group
	Yes
	Yes
	

	Howard Rulf  - WE Energies
	Yes
	yes
	

	Michael C. Calimano – NYISO
	Yes
	Yes
	

	Karl Kohlrus - City Water, Light & Power
	Yes
	Yes
	

	Ronnie Frizzell - Arkansas Electric Coop. Corp.
	Yes
	Yes
	

	Peter Burke – American Transmission Co. 
	Yes
	Yes
	

	Midwest Reliability Organization
	Yes
	Yes
	

	Ed Riley – California ISO
	Yes
	Yes
	

	Gred Mason – Dynergy Generation
	Yes
	Yes
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