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Compliance Questionnaire and
Reliability Standard Audit Worksheet



PRC-023-1 — Transmission Relay Loadability

	

Registered Entity: (Must be completed by the Compliance Enforcement Authority)

NCR Number: (Must be completed by the Compliance Enforcement Authority)

	Applicable Function(s):	 TO, GO, DP, PC (Planning Coordinator)

Auditors:	


	



Disclaimer
	
	NERC developed this Reliability Standard Audit Worksheet (RSAW) language in order to facilitate NERC’s and the Regional Entities’ assessment of a registered entity’s compliance with this Reliability Standard.  The NERC RSAW language is written to specific versions of each NERC Reliability Standard.  Entities using this RSAW should choose the version of the RSAW applicable to the Reliability Standard being assessed.  While the information included in this RSAW provides some of the methodology that NERC has elected to use to assess compliance with the requirements of the Reliability Standard, this document should not be treated as a substitute for the Reliability Standard or viewed as additional Reliability Standard requirements.  In all cases, the Regional Entity should rely on the language contained in the Reliability Standard itself, and not on the language contained in this RSAW, to determine compliance with the Reliability Standard.  NERC’s Reliability Standards can be found on NERC’s website at http://www.nerc.com/page.php?cid=2|20.   Additionally, NERC Reliability Standards are updated frequently, and this RSAW may not necessarily be updated with the same frequency.  Therefore, it is imperative that entities treat this RSAW as a reference document only, and not as a substitute or replacement for the Reliability Standard.  It is the responsibility of the registered entity to verify its compliance with the latest approved version of the Reliability Standards, by the applicable governmental authority, relevant to its registration status.

The NERC RSAW language contained within this document provides a non‑exclusive list, for informational purposes only, of examples of the types of evidence a registered entity may produce or may be asked to produce to demonstrate compliance with the Reliability Standard.  A registered entity’s adherence to the examples contained within this RSAW does not necessarily constitute compliance with the applicable Reliability Standard, and NERC and the Regional Entity using this RSAW reserves the right to request additional evidence from the registered entity that is not included in this RSAW.  Additionally, this RSAW includes excerpts from FERC Orders and other regulatory references.  The FERC Order cites are provided for ease of reference only, and this document does not necessarily include all applicable Order provisions.  In the event of a discrepancy between FERC Orders, and the language included in this document, FERC Orders shall prevail.   














Subject Matter Experts

Identify your company’s subject matter expert(s) responsible for this Reliability Standard.  Include the person's title, organization and the requirement(s) for which they are responsible. Insert additional lines if necessary.  


Response: (Registered Entity Response Required)

	SME Name
	Title
	Organization
	Requirement

	
	
	
	

	
	
	
	

	
	
	
	





Reliability Standard Language


PRC-023-1 – Transmission Relay Loadability


Purpose: 

Protective Relay settings shall not limit transmission Loadability, not interfere with system operators’ ability to take remedial action to protect system reliability and; be set to reliably detect all fault conditions and protect the electrical network from these faults.

	
Applicability: (Reference Reliability Standard for Conditions)
	Transmission Owners
Generator Owners
Distribution Providers
Planning Coordinators

NERC BOT Approval Date: 2/12/2008

FERC Approval Date: 3/18/2010
Reliability Standard Enforcement Date in the United States: 7/1/2010


Requirements:

R1. Each Transmission Owner, Generator Owner, and Distribution Provider shall use any one of the following criteria (R1.1 through R1.13) for any specific circuit terminal to prevent its phase protective relay settings from limiting transmission system loadability while maintaining reliable protection of the Bulk Electric System for all fault conditions. Each Transmission Owner, Generator Owner, and Distribution Provider shall evaluate relay loadability at 0.85 per unit voltage and a power factor angle of 30 degrees: [Violation Risk Factor: High] [Mitigation Time Horizon: Long Term Planning]. 

         R1.1. Set transmission line relays so they do not operate at or below 150% of the highest seasonal Facility Rating of a circuit, for the available defined loading duration nearest 4 hours (expressed in amperes). 

         R1.2. Set transmission line relays so they do not operate at or below 115% of the highest seasonal 15-minute Facility Rating2 of a circuit (expressed in amperes). 
 _______________________________________
       
2 When a 15-minute rating has been calculated and published for use in real-time operations, the 15-minute rating can be used to establish the loadability requirement for the protective relays.

R1.3. Set transmission line relays so they do not operate at or below 115% of the maximum theoretical power transfer capability (using a 90-degree angle between the sending-end and receiving-end voltages and either reactance or complex impedance) of the circuit (expressed in amperes) using one of the following to perform the power transfer calculation: 


                    R1.3.1. An infinite source (zero source impedance) with a 1.00 per unit bus voltage at each end of     the line. 
                    R1.3.2. An impedance at each end of the line, which reflects the actual system source impedance with a 1.05 per unit voltage behind each source impedance. 

         R1.4. Set transmission line relays on series compensated transmission lines so they do not operate at or below the      maximum power transfer capability of the line, determined as the greater of: - 115% of the highest emergency rating of the series capacitor. 
                   - 115% of the maximum power transfer capability of the circuit (expressed in amperes), calculated in accordance with R1.3, using the full line inductive reactance. 

        R1.5. Set transmission line relays on weak source systems so they do not operate at or below 170% of the maximum end-of-line three-phase fault magnitude (expressed in amperes). 

        R1.6. Set transmission line relays applied on transmission lines connected to generation stations remote to load so t they do not operate at or below 230% of the aggregated generation nameplate capability. 

        R1.7. Set transmission line relays applied at the load center terminal, remote from generation stations, so they do not operate at or below 115% of the maximum current flow from the load to the generation source under any system configuration. 

        R1.8. Set transmission line relays applied on the bulk system-end of transmission lines that serve load remote to the system so they do not operate at or below 115% of the maximum current flow from the system to the load under any system configuration. 

       R1.9. Set transmission line relays applied on the load-end of transmission lines that serve load remote to the bulk system so they do not operate at or below 115% of the maximum current flow from the load to the system under any system configuration. 

       R1.10. Set transformer fault protection relays and transmission line relays on transmission lines terminated only with a transformer so that they do not operate at or below the greater of: 
- 150% of the applicable maximum transformer nameplate rating (expressed in amperes), including the forced cooled ratings corresponding to all installed supplemental cooling equipment. 
                - 115% of the highest operator established emergency transformer rating. 

       R1.11. For transformer overload protection relays that do not comply with R1.10 set the relays according to one of the following: 
- Set the relays to allow the transformer to be operated at an overload level of at least 150% of the maximum applicable nameplate rating, or 115% of the highest operator established emergency transformer rating, whichever is greater. The protection must allow this overload for at least 15 minutes to allow for the operator to take controlled action to relieve the overload. 

                 - Install supervision for the relays using either a top oil or simulated winding hot spot temperature element. The setting should be no less than 100° C for the top oil or 140° C for the winding hot spot temperature3. 

     R1.12. When the desired transmission line capability is limited by the requirement to adequately protect the transmission line, set the transmission line distance relays to a maximum of 125% of the apparent impedance (at the impedance angle of the transmission line) subject to the following constraints: 

                   R1.12.1. Set the maximum torque angle (MTA) to 90 degrees or the highest supported by the manufacturer. 

                   R1.12.2. Evaluate the relay loadability in amperes at the relay trip point at 0.85 per unit voltage and a power factor angle of 30 degrees. 

                   R1.12.3. Include a relay setting component of 87% of the current calculated in R1.12.2 in the Facility Rating determination for the circuit. 

       R1.13. Where other situations present practical limitations on circuit capability, set the phase protection relays so they do not operate at or below 115% of such limitations. 


Describe, in narrative form, how you meet compliance with this requirement: (Registered Entity Response Required)

 


R1 Supporting Evidence and Documentation

Response: (Registered Entity Response Required)

	
		   Provide the following:
	Document Title and/or File Name, 		Page & Section, 	Date & Version

	Title
	Date
	Version

	
	
	

	
	
	

	
	
	

	Audit Team: Additional Evidence Reviewed:
	
	

	
	
	

	
	
	

	
	
	



This section must be completed by the Compliance Enforcement Authority.

Compliance Assessment Approach Specific to PRC-023-1 R1.


	___Verify each TO, GO and DP evaluated relay loadability at 0.85 per unit voltage and a power factor angle of 30 degrees.

	___Verify the TO, GO or DP used any one of the criteria (R1.1 through R1.13) for any specific circuit terminal to prevent its phase protective relay settings from limiting transmission system loadability while maintaining reliable protection of the Bulk Electric System for all fault conditions.
		
			

Detailed notes:





R2. The Transmission Owner, Generator Owner, or Distribution Provider that uses a circuit capability with the practical limitations described in R1.6, R1.7, R1.8, R1.9, R1.12, or R1.13 shall use the calculated circuit capability as the Facility Rating of the circuit and shall obtain the agreement of the Planning Coordinator, Transmission Operator, and Reliability Coordinator with the calculated circuit capability. [Violation Risk Factor: Medium] [Time Horizon: Long Term Planning] 


Describe, in narrative form, how you meet compliance with this requirement: (Registered Entity Response Required)

 


Question: Did the TO, GO or DP use the circuit capability with the practical limitations described in R1.6, R1.7, R1.8, R1.9, R1.12 or R1.13? If yes, provide details.

 


R2 Supporting Evidence and Documentation

Response: (Registered Entity Response Required)

	
		   Provide the following:
	Document Title and/or File Name, 		Page & Section, 	Date & Version

	Title
	Date
	Version

	
	
	

	
	
	

	
	
	

	Audit Team: Additional Evidence Reviewed:
	
	

	
	
	

	
	
	

	
	
	



This section must be completed by the Compliance Enforcement Authority.

Compliance Assessment Approach Specific to PRC-023-1 R2.

            ___Verify the entity used calculated circuit capability as the Facility Rating of the circuit and obtained the agreement of the PC, TOP and the RC. 
             
		
Detailed notes:



	

R3. The Planning Coordinator shall determine which of the facilities (transmission lines operated at 100 kV to 200 kV and transformers with low voltage terminals connected at 100 kV to 200 kV) in its Planning Coordinator Area are critical to the reliability of the Bulk Electric System to identify the facilities from 100 kV to 200 kV that must meet Requirement 1 to prevent potential cascade tripping that may occur when protective relay settings limit transmission loadability. [Violation Risk Factor: Medium] [Time Horizon: Long Term Planning] 

R3.1. The Planning Coordinator shall have a process to determine the facilities that are critical to the reliability of the Bulk Electric System. 

                  R3.1.1. This process shall consider input from adjoining Planning Coordinators and affected Reliability Coordinators. 

        R3.2. The Planning Coordinator shall maintain a current list of facilities determined according to the process described in R3.1. 

       R3.3. The Planning Coordinator shall provide a list of facilities to its Reliability Coordinators, Transmission Owners, Generator Owners, and Distribution Providers within 30 days of the establishment of the initial list and within 30 days of any changes to the list. 


Describe, in narrative form, how you meet compliance with this requirement: (Registered Entity Response Required)

 


R3 Supporting Evidence and Documentation

Response: (Registered Entity Response Required)

	
		   Provide the following:
	Document Title and/or File Name, 		Page & Section, 	Date & Version

	Title
	Date
	Version

	
	
	

	
	
	

	
	
	

	Audit Team: Additional Evidence Reviewed:
	
	

	
	
	

	
	
	

	
	
	



This section must be completed by the Compliance Enforcement Authority.

Compliance Assessment Approach Specific to PRC-023-1 R3.

            ___Verify that the PC determined which of the facilities in its area are critical to the reliability of the BES to identify the facilities from 100kV to 200kV that meet R1, to prevent the potential cascade tripping that may occur when protective relay settings limit transmission loadability.

___Verify that the PC has a process for determination of facilities as described in R3

				___ Verify the process considered the input from adjoining PCs and affected RCs.

                          Verify that the PC has a current list of such facilities

	___ Verify the PC provided the list to the appropriate RCs, TOPs, GOPs and DPs within:

		        30 days of establishment of the list

		        30 days of changes to the list
	
		
Detailed notes:











Supplemental Information

Other ‑ The list of questions above is not all inclusive of evidence required to show compliance with the Reliability Standard. Provide additional information here, as necessary that demonstrates compliance with this Reliability Standard.

		Entity Response: (Registered Entity Response)

 






Compliance Findings Summary (to be filled out by auditor)

	Req.
	C
	PV
	OEA
	NA
	Statement

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	



	


[bookmark: RSAW][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Excerpts From FERC Orders -- For Reference Purposes Only
Updated Through September 1, 2010
PRC-023-1


Order 733March 18, 2010


15. Pursuant to section 215(d)(2) of the FPA,22 the Commission approves PRC-023-1 as just, reasonable, not unduly discriminatory or preferential, and in the public interest. The Commission finds that PRC-023-1 is a significant step toward improving the reliability of the Bulk-Power System in North America because it requires load-responsive phase protection relay settings to provide essential facility protection for faults, while allowing the Bulk-Power System to be operated in accordance with established facility ratings.

16. Also, pursuant to section 215(d)(5) of the FPA, the Commission adopts some of the proposed modifications in the NOPR and thus directs certain modifications to the Reliability Standard. Unless stated otherwise, the Commission directs the ERO to submit these modifications no later than one year from the date of this Final Rule. We will address each proposal and the specific comments received on each proposal in the remainder of this Final Rule. 

18. Thus, in some instances, while we provide specific details regarding the Commission’s expectations, we intend by doing so to provide useful guidance to assist in the Reliability Standards development process, not to impede it. As we explained in Order No. 693, we find that this is consistent with statutory language that authorizes the Commission to order the ERO to submit a modification “that addresses a specific matter” if the Commission considers it appropriate to carry out section 215 of the FPA.24 In this Final Rule, we have considered commenters’ concerns and, where a directive for modification appears to be determinative of the outcome, the Commission provides flexibility by directing the ERO to address the underlying issue through the Reliability  Consequently, consistent with Order No. 693, we clarify that where the Final Rule identifies a concern and offers a specific approach to address that concern, we will consider an equivalent alternative approach provided that the ERO demonstrates that the alternative will adequately address the Commission’s underlying concern or goal as efficiently and effectively as the Commission’s proposal.



Order Granting Rehearing for Further Consideration
May 17, 2010 

Rehearing has been timely requested of the Commission's order issued on March 18, 2010, in this proceeding. Transmission Relay Loadability Reliability Standard, 130 FERC ¶ 61,221 (2010). 

	



	Revision History

	Version
	Date
	Reviewers
	Revision Description

	1
	July 2010
	RSAW Working Group
	New Document.

	1
	September 2010
	NERC Legal & NERC Compliance
	Added regulatory language & reviewed for formatting consistency.

	1
	December 2010
	QRSAW WG
	Revised Findings Table, modified Supporting Evidence tables, and added Revision History.
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	January 2011
	Craig Struck
	Reviewed for format consistency and content.
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