WECC Standard PRC-004-WECC-1 – Protection System and Remedial Action Scheme Misoperation 

Standard Development Roadmap

This section is maintained by the drafting team during the development of the standard and will be removed when the standard becomes effective.

Development Steps Completed:
	Completed Actions
	Completion Date

	1. Post Draft Standard for initial industry comments
	September 21, 2007


Description of Current Draft:
The purpose of this standard is to create a permanent replacement standard for PRC-STD-001-1 and PRC-STD-003-1.  PRC-004-WECC-1 is designed to implement the directives of FERC and recommendations of NERC when PRC-STD-001-1 and PRC-STD-003-1 were approved as NERC reliability standards.  The new standard addresses the following areas:

1. Requirements for investigating operations to check for Misoperations (and failures).

2. Mitigation requirements after security-based Misoperations for redundant or non-redundant Protection Systems or Remedial Action Schemes.

3. Mitigation requirements after dependability-based Misoperations that do not adversely affect the reliability of the Bulk Electric System.

Several significant changes were made to PRC-STD-001 and PRC-STD-003 and they are itemized here:

1. PRC-STD-003 was renumbered to PRC-004-WECC-1.  This makes both the PRC-004 and the Regional PRC-004-WECC-1 standards applicable to similar entities.  PRC-003 is applicable to the RRO.

2. Standard PRC-STD-001 will be retracted because the requirements are covered by other standards per description below:

a. PRC-STD-001 requirements B-WR1-a,b,c are covered under PRC-001

b. PRC-STD-001 requirement B-WR1-d is covered in the this standard PRC-004-WECC-1

c. PRC-STD-001 requirement B-WR1-e is covered under TOP-005-1

This is the first draft of the new standard and is submitted for initial review and comment.
The Tables titled “Major WECC Transfer Paths in the Bulk Electric System” and “Major WECC Remedial Action Schemes (RAS)” are included  with this draft standard for reference only.  With the final standard posting, links will be provided  to tables on the WECC website in the WECC libraries at (http://www.wecc.biz/documents/library...)
Justification for a Regional Standard 

The NERC standard PRC-003-1 has requirements for Regional Reliability Organizations to establish procedures for review, analysis, reporting, and mitigation of transmission and generation Protection System Misoperations but does not address the owners of the transmission and generation facilities.  The NERC standard PRC-004-1 has requirements for Protection System Misoperations but does not provide for the additional requirements as listed in PRC-004-WECC-1.  The WECC Transmission Paths listed in the Table titled “Major WECC Transfer Paths in the Bulk Electric System”  and WECC RAS listed in Table titled “Major WECC Remedial Action Schemes (RAS)” of PRC-004-WECC-1 are significant components for reliable delivery of power in the Western Interconnection.  Protection System Misoperations and failures can cause reductions to the System Operating Limits (SOL) for those paths, and thus limit transfers between remotely located generation in the Western Interconnection and population/load centers.  WECC identified the need for the timely mitigation of relaying problems and implemented such actions under the Reliability Management System (RMS).  PRC-004-WECC-1 incorporates the RMS criteria and provides: 
1. More robust requirements for review and analysis of all operations of those elements by operating and system protection personnel, and  
2. Timely actions that must be taken to ensure that Misoperations of those elements are not repeated.  
This standard is designed to minimize the SOL reductions required to maintain reliable Western Interconnection operation.  

Future Development Plan:

	Anticipated Actions
	Anticipated Date

	1. Post Draft Standard for initial industry comments
	October 2007

	2. Drafting Team to review and respond to initial industry comments
	November 2007

	3. Post second Draft Standard for industry comments
	November 2007

	4. Drafting Team to review and respond to industry comments
	January 2008

	5. Post Draft Standard for Operating Committee approval
	January 2008

	6. Operating Committee ballots proposed standard 
	February 2008

	7. Post Draft Standard for WECC Board approval
	April 2008

	8. Post Draft Standard for NERC comment period
	April 2008

	9. Drafting Team to review and respond to industry comments
	May 2008

	10. NERC Board approval request
	May 2008

	11. Request FERC approval
	June 2008


Definitions of Terms Used in Standard

This section includes all newly defined or revised terms used in the proposed standard.  Terms already defined in the Reliability Standards Glossary of Terms are not repeated here.  New or revised definitions listed below become approved when the proposed standard is approved.  When the standard becomes effective, these definitions will be removed from the standard and added to the Glossary.

Functionally Equivalent Protection System (FEPS):  A Protection System that provides performance as follows:

· Each Protection System can detect the same faults within the zone of protection and provide the clearing times and coordination needed to comply with all Reliability Standards.   
· Each Protection System may have different components and operating characteristics.  
Functionally Equivalent RAS (FERAS):  A Remedial Action Scheme (RAS) that provides the same performance as follows:

· Each RAS can detect the same conditions and provide mitigation to comply with all Reliability Standards.
· Each RAS may have different components and operating characteristics.  
Security-Based Misoperation:  A Misoperation caused by the incorrect operation of a Protection System or RAS.  Security is a component of reliability and is the measure of a device’s certainty not to operate falsely.  
Dependability-Based Misoperation:  Any of the following:

· The absence of a Protection System or RAS operation when intended
· A Protection System or RAS equipment failure is alarmed or indicated to operating personnel.
· A Protection System or RAS equipment failure is discovered.  
Dependability is a component of reliability and is the measure of a device’s certainty to operate when required. 
Introduction
1. Title:
Protection System and Remedial Action Scheme Misoperation
2. Number:
PRC-004-WECC-1
3. Purpose:
Regional Reliability Standard to ensure all transmission and generation Protection System and Remedial Action Scheme (RAS) Misoperations on Transmission Paths and RAS defined in section 4 are analyzed and/or mitigated.
4. Applicability

4.1. Transmission Owners of selected WECC major transmission path facilities and RAS listed in Tables titled “Major WECC Transfer Paths in the Bulk Electric System” provided at (http://www.wecc.biz/documents/library...) and “Major WECC Remedial Action Schemes (RAS)” provided at (http://www.wecc.biz/documents/library...)
4.2. Generator Owners that own RAS listed in the Table titled “Major WECC Remedial Action Schemes (RAS)” provided at (http://www.wecc.biz/documents/library...)
4.3. Reliability Coordinators
5. Effective Date: On the first day of the first quarter, after applicable regulatory approval.
B. Requirements
R.1. System Operating and System Protection personnel of the Transmission Owners and Generator Owners shall analyze all Protection System and RAS operations.  [Violation Risk Factor: Lower] [Time Horizon: Operations Assessment]
R1.1. System Operating personnel shall review all operations or alarms of Protection Systems and RAS within one business day.

R1.2. System Protection personnel shall analyze all operations or alarms of Protection Systems and RAS for correctness within 20 business days.  
R.2. Transmission Owners and Generator Owners shall perform the following actions for each Misoperation of the Protection System or RAS.  It is not intended that Requirements R2.1 through R2.4 apply to Protection System and/or RAS actions that appear to be entirely reasonable and correct at the time of occurrence and associated system performance is fully compliant with NERC Reliability Standards.  If the Transmission Owner or Generator Owner later finds the Protection System or RAS operation to be incorrect through System Protection personnel analysis, the requirements of R2.1 through R2.4 become applicable at the time the Transmission Owner or Generator Owner identifies the Misoperation:

R2.1. If the Protection System or RAS has a Security-Based Misoperation and two or more Functionally Equivalent Protection Systems (FEPS) or Functionally Equivalent RAS (FERAS) remain in service to ensure Bulk Electric System (BES) reliability, the Transmission Owners or Generator Owners shall remove from service the Protection System or RAS that misoperated within 22 hours following identification of the Misoperation. Repair or replacement of the failed Protection System or RAS is at the Transmission Owners’ and Generator Owners’ discretion.  [Violation Risk Factor: High] [Time Horizon: Same-day Operations]
R2.2. If the Protection System or RAS has a Security-Based Misoperation and only one FEPS or FERAS remains in service to ensure BES reliability, the Transmission Owner or Generator Owner shall perform the following.  [Violation Risk Factor: High] [Time Horizon: Same-day Operations]
R2.2.1. Following identification of the Protection System or RAS Misoperation, Transmission Owners and Generator Owners shall remove from service within 22 hours for repair or modification the Protection System or RAS that misoperated.
R2.2.2. The Transmission Owner or Generator Owner shall repair or replace any Protection System or RAS that misoperated with a FEPS or FERAS within 20 business days of the date of removal, or either remove the Element from service or disable the RAS.
R2.3. If the Protection System or RAS has a Misoperation and a FEPS and FERAS is not in service to ensure BES reliability, Transmission Owners or Generator Owners shall repair and place back in service within 22 hours the Protection System or RAS that misoperated.  If this cannot be done, then Transmission Owners and Generator Owners shall perform the following.  [Violation Risk Factor: High] [Time Horizon: Same-day Operations]
R2.3.1. When a FEPS is not available, the Transmission Owners shall remove the associated Element from service.
R2.3.2. When FERAS  is not available, then
2.3.2.1. The Generator Owners shall adjust generation to a reliable operating level, or
2.3.2.2. The Reliability Coordinators shall derate the facilities to a reliable operating level. 
R2.4. If the Protection System or RAS has a Dependability-Based Misoperation but has one or more FEPS or FERAS that operated correctly, the associated Element or transmission path may remain in service without removing from service the Protection System or RAS that failed, provided one of the following is performed.  
R2.4.1. Transmission Owners or Generator Owners shall repair or replace any Protection System or RAS that misoperate with FEPS and FERAS within 20 business days of the date of the Misoperation identification, or 
R2.4.2. Transmission Owners or Generator Owners shall remove from service the associated Element or RAS.  [Violation Risk Factor: Lower] [Time Horizon: Operations Assessment] 

C. Measures

M1.
Transmission Owners and Generation Owners shall have evidence that they reported and analyzed all Protection System and RAS operations or alarms.
M1.1
Transmission Owners and Generation Owners shall have evidence that System Operating personnel reviewed all operations and alarms of Protection System and RAS within one business day.
M1.2
Transmission Owners and Generation Owners shall have evidence that System Protection personnel analyzed all operations and alarms of Protection System and RAS for correctness within 20 business days.

M2.
Transmission Owner and Generation Owner shall have evidence for the following.

M2.1
Transmission Owners and Generation Owners shall have evidence that they reported and removed the Protection System or RAS that misoperated from service within 22 hours following identification of the Protection System or RAS Misoperation.  
M2.2
Transmission Owners and Generation Owners shall have evidence that they reported, removed from service, and repaired the Protection System or RAS that misoperated per measurements M2.2.1 through M2.2.2.  
M2.2.1
Transmission Owners and Generation Owners shall have evidence that they reported and removed the Protection System or RAS that misoperated from service within 22 hours following identification of the Protection System or RAS Misoperation. 

M2.2.2
Transmission Owners and Generation Owners shall have evidence that they reported and repaired the Protection System or RAS that misoperated within 20 business days or either removed the Element from service or disabled the RAS.
M2.3
The Transmission Owner and Generation Owner shall have evidence that it reported and repaired the Protection System or RAS that misoperated within 22 hours following identification of the Protection System or RAS Misoperation.
M2.3.1
The Transmission Owner shall have evidence that it removed the associated Element from service.

M2.3.2 The Reliability Coordinator and Generator Owner shall have documentation describing all actions taken that adjusted generation or derated associated transmission facilities to a reliable operating level. 

M2.4
Transmission Owners and Generation Owners shall report and have evidence that it repaired or replaced the Protection System or RAS that misoperated including documentation that describes the actions taken. 
M2.4.1
Transmission Owners and Generation Owners shall report and have evidence that they repaired or replaced the Protection System or RAS that misoperated within 20 business days of the misoperation identification.  

M2.4.2
Transmission Owners and Generation Owners shall report and have evidence that they removed the associated Element or RAS from service.

D. Compliance

1. Compliance Monitoring Process

1.1
Compliance Monitoring Responsibility

Western Electricity Coordinating Council (WECC)

1.2
Compliance Monitoring Period
Compliance Monitor may use one or more of the following methods to assess compliance:

- Misoperation Reports 
- Reports submitted quarterly

- Spot check audits conducted anytime with 30 days notice given to prepare

- Periodic audit as scheduled by the Compliance Monitor

- Investigations

- Other methods as provided for in the Compliance Monitoring Enforcement Program

1.2.1
The Performance-reset Period is one calendar month.

1.3
Data Retention

Reliability Coordinators, Transmission Owners, and Generation Owners shall keep evidence for Measures M1 and M2 for three calendar years plus year to date, or since the last audit, whichever is longer. 
1.4. 
Additional Compliance Information
Transmission Owners and Generation Owners shall submit Misoperation incident reports to its Compliance Monitor no later than 10 days following the identification of a Misoperation of a Protection System and/or RAS and 10 days following the completion of repairs or the replacement of such Protection System and/or RAS.  
2. Violation Severity Levels
2.1.
Lower:
There shall be a Lower Level of non-compliance if any of the following conditions exist:

2.1.1 For requirement R1, System Operating personnel of the Transmission Owner or Generator Owner did not review the Protection System Operation or RAS operation within one business day but did review the Protection System Operation or RAS operation within six business days.

2.1.2 
For requirements R2.1, R2.2.1, and R2.3, the Transmission Owner and Generator Owner did not remove from service, repair, or implement other compliance measures for the Protection System or RAS that misoperated as required within 22 hours but did perform the requirements within 24 hours.

2.1.3 
For requirements R2.2.2 and R2.4 Transmission Owner and Generator Owner did not perform the required repairs, replacement, or system operation adjustments to comply with the requirements within 20 business days but did perform the required activities within 25 business days.

2.2.
Moderate: There shall be a Moderate Level of non-compliance if any of the following conditions exist:

2.2.1
For requirement R1, System Operating personnel of the Transmission Owner or Generator Owner did not review the Protection System operation or RAS operation within six business days.

2.2.2
For requirements R2.1, R2.2.1, and R2.3, the Transmission Owner and Generator Owner did not remove from service, repair, or implement other compliance measures for the Protection System or RAS that misoperated as required in less than 24 hours but did perform the requirements within 28 hours.  
2.2.3
For requirements R2.2.2 and R2.4 Transmission Owner and Generator Owner did not perform the required repairs, replacement, or system operation adjustment to comply with the requirements within 25 business days but did perform the required activities within 28 business days. 
2.3. High: There shall be a High Level of non-compliance if any of the following conditions exist:
2.3.1 For requirement R1, System Protection personnel of the Transmission Owner and Generator Owner did not analyze the Protection System operation or RAS operation within 20 business days but did analyze the Protection System operation or RAS operation within 25 business days. 
2.3.2 For requirements R2.1, R2.2.1, and R2.3, the Transmission Owner and Generator Owner did not perform the removal from service, repair, or implement other compliance measures for the Protection System or RAS that misoperated as required in less than 28 hours but did perform the requirements within 32 hours.  
2.3.3 For requirements R2.2.2 and R2.4 Transmission Owner and Generator Owner did not perform the required repairs, replacement, or system operation adjustment to comply with the requirements within 28 business days but did perform the required activities within 30 business days. 
2.4. Severe: There shall be a Severe Level of non-compliance if any of the following conditions exist:

2.4.1
For requirement R1 System Protection personnel of the Transmission Owner or Generator Owner did not analyze the Protection System operation or RAS operation within 25 business days.
2.4.2
For requirements R2.1, R2.2.1, and R2.3, the Transmission Owner and Generator Owner did not perform the removal from service, repair, or implement other compliance measures for the Protection System or RAS that misoperated as required within 32 hours.

2.4.3

For requirements R2.2.2 and R2.4 Transmission Owner and Generator Owner did not perform the required repairs, replacement, or system operation adjustments to comply with the requirements within 30 business days.
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Major WECC Transfer Paths in the Bulk Electric System 
(Revised September 19, 2007)

	
	PATH NAME
	Path Number

	1.
	Alberta – British Columbia
	1

	2.
	Northwest – British Columbia
	3

	3.
	West of Cascades – North
	4

	4.
	West of Cascades – South
	5

	5.
	West of Hatwai
	6

	6.
	Montana to Northwest
	8

	7.
	Idaho to Northwest
	14

	8.
	South of Los Banos or Midway- Los Banos
	15

	9.
	Idaho – Sierra
	16

	10.
	Borah West
	17

	11.
	Idaho – Montana
	18

	12.
	Bridger West
	19

	13.
	Path C
	20

	14.
	Southwest of Four Corners
	22

	15.
	PG&E – SPP
	24

	16.
	Northern – Southern California
	26

	17.
	Intmntn. Power Project DC Line
	27

	18.
	TOT 1A
	30

	19.
	TOT 2A
	31

	20.
	Pavant – Gonder 230 kV

Intermountain – Gonder 230 kV
	32

	21.
	TOT 2B
	34

	22.
	TOT 2C
	35

	23.
	TOT 3
	36

	24.
	TOT 5
	39

	25.
	SDGE – CFE
	45

	26.
	West of Colorado River (WOR)
	46

	27.
	Southern New Mexico (NM1)
	47

	28.
	Northern New Mexico (NM2)
	48

	29.
	East of the Colorado River (EOR)
	49

	30.
	Cholla – Pinnacle Peak
	50

	31.
	Southern Navajo
	51

	32.
	Brownlee East
	55

	33.
	Lugo – Victorville 500 kV
	61

	34.
	Pacific DC Intertie
	65

	35.
	COI
	66

	36.
	North of John Day cutplane
	73

	37.
	Alturas
	76

	38.
	Montana Southeast
	80

	39.
	SCIT**
	

	40.
	COI/PDCI – North of John Day cutplane**
	


*
For an explanation of terms, path numbers, and definition for the paths refer to WECC’s Path Rating Catalog. 

** 
The SCIT and COI/PDCI-North of John Day Cutplane are paths that are operated in accordance with nomograms identified in WECC’s Path Rating Catalog.

Major WECC Remedial Action Schemes (RAS)
(Revised September 19, 2007)

	
	Path Name*
	Path

Number
	RAS

	1.
	Alberta – British Columbia
	Path 1
	Remedial actions are required to achieve the

rated transfer capability.

Most involve tripping tie lines for outages in

the BCTC system.

East to West: For high transfers, generation

tripping is required north of the SOK

cutplane in Alberta.

	2.
	Northwest – British Columbia
	Path 3
	Generator and reactive tripping in the BCTC

system to protect against the impact caused

by various contingencies during transfers

between British Columbia and the

Northwest.

	3.
	West of Hatwai
	Path 6
	Generator dropping (Libby, Noxon,

Lancaster, Dworshak); Reactor tripping

(Garrison); Tripping of Miles City DC link.

	4.
	Montana to Northwest
	Path 8
	Tripping Colstrip by ATR (NWMT);

Switching shunt reactors at Garrison

500 kV; Tripping the back-to-back

DC tie at Miles City; Tripping

Libby, and Noxon generation by WM-RAS

(BPA).

	5.
	Idaho to Northwest
	Path 14
	Generator Runback at Hells Canyon;

Jim Bridger tripping for loss of

Midpoint – Summer Lake 500 kV line.

	6.
	Midway-Los Banos
	Path 15
	CDWR and PG&E pump load dropping

north of Path 15. PG&E service area load

dropping north of Path 15. PG&E service

area generation dropping south of Path 15.

	7.
	Idaho Sierra
	Path 16
	Automatic load shedding is required

when the Alturas line is open for loss of the

Midpoint-Humbolt 345 kV line during high

Sierra system imports.

	8.
	Bridger West
	Path 19
	Jim Bridger tripping for delayed clearing and

multi-line faults; Addition of shunt

capacitors at Jim Bridger, Kinport and

Goshen and series capacitor bypassing at

Burns.

	9.
	IPP DC Line
	Path 27
	IPP Contingency Arming System trips one or

two IPP generating units.

	10.
	TOT1A
	Path 30
	Bonanza and Flaming Gorge

generation is tripped for loss of the

Bonanza-Mona 345 kV line to achieve rating

on TOT1A.


	11.
	TOT2A
	Path 31
	For the Montrose-Hesperus 345 kV line

outage with Nucla generation above 60 MW,

the parallel Montrose-Nucla 115 kV line is

automatically transfer tripped.

	12.
	TOT2B
	Path 34
	Trip Huntington generation for loss

of the Huntington-Pinto + Four

Corners lines when parallel lines are heavily

loaded.

	13.
	TOT5
	Path 39
	For an outage of the Hayden-Gore

Pass 230 kV line, the lower voltage parallel

path is tripped.

	14.
	SDGE RAS
	Path 44
	RAS used to meet reactive margin criteria

for loss of both San Onofre units.

	15.
	SDGE – CFE
	Path 45
	The purpose of the RAS is to

automatically cross-trip (transfer trip)

the Miguel – Tijuana 230kV following

the outage of Imperial Valley –

Miguel 500kV line.

	16.
	Southern New Mexico
	Path 47
	For double contingencies on the 345

kV lines defined in the path, WECC

Operating Procedure EPE-1 is implemented.

	17.
	Pacific DC Intertie
	Path 65
	Northwest generator tripping; Series

capacitor fast insertion; mechanically

switched shunt capacitors

	18.
	California – Oregon Intertie
	Path 66
	Northwest generator tripping; Chief Jo

Brake insertion; Fort Rock Series Capacitor

insertion; Northern California generator and

pump load tripping; N. California series

capacitor bypassing, shunt reactor or

capacitor insertion; Initiation of NE\SE

Separation Scheme at Four Corners.

	19.
	Meridian 500/230 kV

Transformers**
	
	Following the loss of the Meridian

500/230kV transformers, RAS is used to

comply with WECC Standards under high

load conditions.

	20.
	Northern-Southern California
	Path 26
	Remedial action required to achieve the

rated transfer capability. Midway area

generation tripped for loss of any two of

three Midway-Vincent 500 kV lines.

	21.
	PNM Import Contingency Load

Shedding Scheme (ICLSS)
	Path 48
	ICLSS is a centralized load shedding scheme

for low probability events such as

simultaneous outage of the Four Corners‑

West Mesa (FW) 345 kV and San Juan-B-A

(WW) 345 kV lines, as well as any

unplanned disturbance affecting voltage in

the Northern New Mexico transmission

system.


	22.
	Valley Direct Load Trip (DLT)
	
	RAS is required for the loss of the Serrano‑

Valley 500 kV line. About 200 MW of

Valley load is tripped.

	23.
	South of Lugo N-2 RAS
	
	RAS is required for the simultaneous double

line outage of any combination of the Lugo‑

Mira Loma 1 (when looped), 2, and 3 500

kV lines and the Lugo-Serrano (when de‑

looped) 500 kV line.

	24.
	Lower Snake RAS
	
	The RAS is required to protect for the

double line outage of the Lower

Monumental-Little Goose 500-kV lines.

Generation is dropped at Little Goose and

Lower Granite Powerhouses as well as key

the WM RAS. An outage of the Little

Goose – Lower Granite 500 kV lines will

drop generation at Lower Granite

Powerhouse and key the Western Montana

RAS.

	25.
	Palo Verde – COI Mitigation

Scheme
	Path 66
	Required to provide for safe operation of the

COI for the loss of two units at Palo Verde

Nuclear Generating Station (PVNGS). The

RAS protects the PVNGS and Palo Verde

Transmission System (PVTS) for faults at

Palo Verde and subsequent outage of the

Palo Verde – Westwing 500 kV lines.

	26.
	Palo Verde/Hassayampa RAS
	
	Provides protection to the PVNGS and the

PVTS for faults at Palo Verde and

subsequent double line outage of the Palo

Verde to Westwing 500 kV lines.***

	27.
	Sierra Pacific – PacifiCorp RAS
	Path 76
	Needed for loss of the 230 kV Malin-Hilltop

line when heavily loaded unless automatic

reclose is successful. The scheme closes the

Hilltop 345 kV line reactor if pre-outage

northbound flow is greater than 150 MW.

For pre-outage southbound flow greater than

235 MW the Hilltop 345 kV line trips and

the Hilltop 345 kV line reactors closes.


*
For an explanation of terms, path numbers, and definition for the paths refer to WECC’s Path Rating Catalog.

**
The Meridian 500/230 kV transformers are not included in the Path Rating Catalog.  The RAS associated with the Meridian transformers is included in Table 3 because the failure of the RAS may result in cascading.

***
The Palo Verde/Hassayampa RAS is designed to prevent cascading problems throughout the WECC region. This scheme is not Path related and is not used to protect any specific WECC Path.
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