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UNITED STATES OF AMERICA 
BEFORE THE 

FEDERAL ENERGY REGULATORY COMMISSION 
 
 

NORTH AMERICAN ELECTRIC ) 
RELIABILITY COUNCIL and  )  Docket No. RM06-16-000 
NORTH AMERICAN ELECTRIC ) 
RELIABILITY CORPORATION  ) 
 
 

COMMENTS OF 
NORTH AMERICAN ELECTRIC RELIABILITY COUNCIL and 

NORTH AMERICAN ELECTRIC RELIABILITY CORPORATION 
ON STAFF PRELIMINARY ASSESSMENT 

 
 The North American Electric Reliability Council and the North American Electric 

Reliability Corporation (jointly NERC) respectfully submit these comments on the Commission 

Staff Preliminary Assessment of the North American Electric Reliability Council’s Proposed 

Mandatory Reliability Standards issued in the above-captioned docket on May 11, 2006 (Staff 

Report).  The Commission directed NERC to respond to the Staff Report by June 26, 2006 and 

also invited others to comment.  NERC requests the Commission to consider these comments 

when determining the appropriate actions on the petition for approval of the proposed reliability 

standards filed by NERC on April 4, 2006 (Petition for Approval). 

 NERC commends the Commission Staff for its careful review of the proposed reliability 

standards provided in the preliminary assessment.  The Staff Report provides valuable analysis in 

building a strong basis for Commission action on the proposed standards. 

NERC’s Petition for Approval exceeded 11,000 pages.  The Petition for Approval 

included the complete developmental records for all proposed standards, documenting the issues 

debated by technical experts and other stakeholders, and the outcomes of those deliberations.  

The Staff Report, this response to the Staff Report, the comments of other parties, and the 
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technical conference scheduled for July 6 collectively will serve to ensure a full demonstration of 

the legal and technical basis for the Commission’s approval of the initial set of mandatory 

standards for the reliability of the bulk power system in the United States. 

In these comments NERC will address the issues raised in the Staff Report,  many of 

which were considered in the industry’s technical debates during the development of the 

standards.  The considerations supporting each of the final standards are part of the development 

record of the standards filed with the Petition for Approval.  In these comments, NERC 

highlights the 12 key issues noted in the Staff Report and provides additional information to 

support Commission approval of the proposed standards.  In addition, NERC’s comments point 

out where the Staff has correctly identified a number of areas for improvement, describe NERC’s 

plan to complete those improvements, and provide additional details on the improvements to be 

made. 

NERC was unable, in the time provided, to fully vet these comments with its 

stakeholders.  NERC, however, did work closely with its committees, standard drafting teams, 

technical experts, and other stakeholders to ensure that its comments reflect a broad base of 

views.  The announced technical conference and the ability of others to comment on the Staff 

Report will also provide the Commission with a sense of industry support for NERC’s comments 

and the proposed reliability standards submitted in the Petition for Approval. 
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Background: 

Electric Reliability Organization Framework 

The Energy Policy Act of 20051 entrusted the Commission with the duty of approving 

and enforcing rules to ensure the reliability of the Nation’s bulk power system.  Newly-enacted 

Section 215 of the Federal Power Act (FPA) requires the Commission to issue rules for the 

certification of an Electric Reliability Organization (ERO).   

The ERO is charged with developing and enforcing mandatory reliability standards, 

subject to Commission approval, that provide for reliable operation of the bulk power system.  

Section 215 states that all users, owners, and operators of the bulk power system in the United 

States will be subject to the Commission-approved reliability standards, in contrast to the current 

system of voluntary compliance with industry-developed reliability standards managed by 

NERC. 

The Commission achieved a significant milestone in the implementation of Section 215 

of the FPA by issuing Order No. 672 on February 3, 2006.2  Among other things, Order No. 672 

established criteria that an entity must satisfy to qualify to become the ERO and procedures 

under which the ERO may propose new or modified reliability standards for Commission review 

and approval. 

Ultimately, the Commission has the regulatory responsibility within the U.S. to approve 

reliability standards that protect bulk power system reliability.  In discharging its responsibility 

                                                 
1 Energy Policy Act of 2005, Pub. L. No. 109-58, Title XII, Subtitle A, 119 Stat. 594, 941 (2005 

(to be codified at 16 U.S.C. § 824o). 
2 Rules Concerning Certification of the Electric Reliability Organization: and Procedures for the 

Establishment, Approval, and Enforcement of Electric Reliability Standards, Order No. 672, 71 FR 8662 
(Feb. 17, 2006), FERC Stats. & Regs. Regulations Preambles ¶ 31, 204 (2006), order on reh’g, Order No. 
672-A, 114 FERC ¶ 61,328 (2006).    
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to review, approve and enforce mandatory reliability standards, the Commission is authorized to 

approve those proposed standards that meet the criteria detailed by Congress: 

The Commission may approve, by rule or order, a proposed reliability standard or 
modification to a reliability standard if it determines that the standard is just, 
reasonable, not unduly discriminatory or preferential, and in the public interest.3 

 When evaluating proposed reliability standards, the Commission is expected to give “due 

weight” to the technical expertise of the ERO with respect to the content of a proposed reliability 

standard and to the technical expertise of a regional entity organized on an interconnection-wide 

basis with respect to a standard to be applicable within that interconnection. 

 Order No. 672 provides guidance on the factors the Commission will consider when 

determining whether proposed reliability standards meet the statutory criteria.4  For example, the 

Commission states that a proposed reliability standard must be designed to achieve a specified 

reliability goal and be clear and unambiguous regarding what is required and who is required to 

comply.  In addition, while a proposed reliability standard does not have to reflect the “best 

practice,” it cannot be based on the “lowest common denominator,” if such a standard would not 

efficiently and effectively achieve its reliability goal. 

NERC’s Petition for Commission Approval of Proposed Reliability Standards 

On April 4, 2006, NERC filed its application for certification as the ERO in accordance 

with FPA Section 215 and the Commission’s Order No. 672.  NERC simultaneously submitted 

the Petition for Approval.  The Petition for Approval included substantial documentation in 

support of the proposed reliability standards, including a concise statement of the basis and 

purpose of each standard; the text of the standard; the implementation plan for the standard; the 

                                                 
3 Section 215(d)(2) of the FPA, to be codified at 16 U.S.C. § 824o(d)(2) (2000). 
4 See Order No. 672 at PP 320-36. 
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standard drafting team roster; the ballot pool and final ballot results; and a discussion of public 

comments received during the development of the standard and how those comments were 

addressed. 

In the Petition for Approval, NERC acknowledged that its proposed standards were only 

a starting point.  An appropriate analogy is that the Version 0 standards approved by the NERC 

Board in February 2005 represent the establishment of a base camp for standards at 7,000 feet.  

The revised and new standards approved by the Board since February 2005 are the first few 

hundred feet of the climb above the base camp.  Much more challenging work remains in the 

climb to achieve a complete body of technically excellent reliability standards for the North 

American bulk power system.5 

Commission Staff Report Regarding Proposed Reliability Standards 

The Commission Staff began reviewing the existing NERC reliability standards in the fall 

of 2005.  The Staff Report notes that, although the Petition for Approval is a substantial step 

towards developing adequate reliability standards, certain of the proposed standards do not 

appear to meet the requirements for approval.  In particular, the Staff Report states that certain 

standards are (1) ambiguous; (2) insufficient to ensure an adequate level of reliability; (3) fail to 

contain adequate “measures and compliance;” (4) may have an undue impact on competition; 

and (5) are “fill-in-the-blank” standards.6  The Staff Report also points out that NERC has not 

developed standards addressing all recommendations made following the August 2003 blackout.7  

The Commission directed NERC to submit its response to the Staff Report by June 26, 2006, and 

                                                 
5 Petition for Approval at 69. 
6 Staff Report at pp. 6-7. 
7 Staff Report at pp. 5-6. 
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also invited other parties to comment.  The Commission will hold a technical conference on the 

proposed standards and the Staff Report on July 6, 2006. 

The Commission plans to issue a Notice of Proposed Rulemaking (NOPR) on the 

proposed reliability standards, possibly as soon as September 2006.  The Staff Report is one 

more step in an open and inclusive process that has allowed all interested persons to comment on 

whether the proposed mandatory reliability standards submitted for approval in the Petition for 

Approval meet the statutory criteria.  The Staff Report also provides an opportunity to consider 

the steps to be taken following Commission approval of an initial set of reliability standards. 

The open and inclusive process the Commission plans to use when evaluating the 

proposed reliability standards will ensure that all interested persons have an opportunity to 

comment on the proposed standards and that the Commission has an adequate record upon which 

to discharge its statutory responsibilities.  During this process – which is the first time the U.S. 

has adopted mandatory electric reliability rules – the Commission should carefully document and 

determine that the proposed standards meet the statutory requirements for approval and 

enforcement. 

The Staff correctly notes that the long-term standards development process is one of 

continuous improvement.  NERC is developing a long-term plan for improvement of the 

standards, to expand the initial work plan filed with the Petition for Approval.  NERC will also, 

as part of the ERO budget process, develop annual work plans for standards development to 

manage near-term goals and objectives.  NERC proposes to periodically review these plans and 

to report progress to the Commission and applicable authorities in Canada. 
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Overview of NERC Comments on Staff Report 

As stated in the Petition for Approval, the Commission should approve all the proposed 

reliability standards, with a subset of the proposed standards approved only on a conditional 

basis.  This conditional approval status will recognize that those requirements at least reflect 

“good utility practice,” consistent with the Commission’s policy statement on bulk power system 

reliability.8  All responsible entities should be required to continue planning and operating their 

bulk power systems in accordance with these established practices while replacement standards 

are being developed.  Not immediately placing these conditional standards into effect on an 

interim basis would have an adverse impact on the reliability of the bulk power system. 

Based on the Staff Report and further internal analysis, NERC is modifying its 

recommendations to the Commission regarding which requirements within the standards are 

believed to currently meet the statutory requirements for approval and enforcement.  The list of 

requirements that NERC recommends the Commission approve on a conditional basis has been 

slightly expanded compared to the list contained in the Petition for Approval. 

NERC has also recognized that significant improvements are essential to establishing 

excellent standards for ensuring the reliability of the bulk power system.  The industry developed 

the Version 0 standards to replace historical operating policies and planning standards, and, 

during the development of the Version 0 standards, industry participants noted many 

opportunities for improvement.  The suggested improvements were recorded at the time, but 

action on these suggestions was deferred to ensure an accurate translation of existing standards 

without the introduction of unintended consequences to reliability caused by hasty, wholesale 

revisions.  NERC has always planned to evaluate the effectiveness of all existing standards based 

                                                 
8 Policy Statement on Bulk Power System Reliability, 107 FERC ¶ 61,052 at P 23 (2004), 

supplemental order, 110 FERC ¶ 61,096 (2005). 
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on actual experience over the next several years, as required by NERC’s standards development 

procedure,9 and to upgrade and improve the existing NERC standards as needed.  The Staff 

Report provides valuable information to be considered when reviewing the standards and 

establishing priorities for their improvement.  As suggested in the Petition for Approval, NERC’s 

standards development procedure provides a systematic approach to improving to the standards 

and documenting the basis for those improvements. 

These comments address 12 key technical issues raised in the Staff Report.  The 

comments also respond to Staff’s concerns regarding recommendations arising from the August 

2003 blackout.  Finally, the comments discuss the remaining groups of standards referred to in 

the Staff Report.  Of course, full justification for the proposed standards is contained in the 

Petition for Approval.  NERC looks forward to working closely with the Commission Staff in the 

future.  The process will be iterative in nature and will require the participation of the entire 

electric industry.  The opportunity to comment on the Staff Report continues this iterative 

process and will bolster the basis for approval of the standards proposed in the Petition for 

Approval. 

                                                 
9 NERC’s Reliability Standards Process Manual requires each approved standard be reviewed 

every five years and revised as appropriate.  With the initial effective date of April 1, 2005, NERC is 
already scheduled to review and revise the Version 0 standards over the next three years, with one third of 
the highest priority standards to be reevaluated and updated in 2007. 
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NERC Recommendations for Commission Consideration 

The Commission is requested to consider the recommendations included in these 

comments, which can be grouped into three areas: 

• Approval actions 

• Near-term procedural considerations 

• Long-term procedural considerations 

In developing these recommendations, NERC concluded that there are at least four 

possible alternatives with respect to the proposed reliability standards: 

1. The Commission approves all proposed reliability standards as mandatory and 

enforceable in the U.S. 

2. The Commission approves a subset of the proposed reliability standards as mandatory 

and enforceable in the U.S.  The Commission conditionally approves the remaining 

standards as mandatory and enforceable. In enforcing these conditional standards, NERC 

and the regional entities would factor into the determination of violations and the 

imposition of penalties that certain requirements may be regional “fill-in-the-blank” 

requirements or may be missing compliance information. 

3. The Commission approves a subset of the proposed reliability standards as mandatory 

and enforceable in the U.S.  The Commission conditionally approves the remaining 

standards with a status similar to “good utility practice.”  Bulk power system owners, 

operators and users would be expected to follow these conditionally approved standards.  

NERC and the regional entities would monitor and report compliance with these 

conditional standards (as today), but would not make formal findings of violations nor set 

penalties for violations of the conditional standards. 
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4. The Commission approves a subset of the proposed reliability standards as mandatory 

and enforceable in the U.S.  The remaining standards are not approved and are remanded 

to NERC for further work. 

The Staff Report correctly concludes that Alternative 1 is not immediately feasible.  The 

two main factors inhibiting full approval of all proposed standards at this time are: (a) a subset of 

the standards has regional “fill-in-the-blank” requirements that define regional reliability criteria 

outside the standard itself and (b) a subset of the standards is currently missing measures and 

other compliance elements.  As noted in these comments and our Petition for Approval, NERC is 

working expeditiously to resolve both issues. 

On the other extreme, NERC believes that Alternative 4 is inadvisable and would have an 

adverse impact on the reliability of the North American bulk power system.  Deferring 

implementation of a portion of the standards would create confusion with regard to whether bulk 

power system owners, operators, and users remain obligated to adhere to established reliability 

practices contained within the NERC standards.  There would also be a risk that if a major 

system failure occurred during the transition period before replacement standards are approved, a 

direct cause of the failure could be the subject of one or more of the standards that were deferred.  

The public interest would not be served if a long-standing reliability practice observed by 

industry was suddenly removed from consideration and had no status as an expectation of 

reliable bulk power system performance. 

Between the two remaining choices, NERC recommends Alternative 2.  Alternative 2 

provides the strongest and most complete base from which to begin an era of mandatory 

reliability standards in North America.  Alternative 2 allows the Commission to unconditionally 

approve a subset of the standards and to conditionally approve the remaining standards.  All of 
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the standards would become enforceable under Section 215 of the FPA.  Any limitations within a 

particular standard would be considered as a factor in the evaluation of circumstances 

surrounding an alleged violation of the standard and the determination of a confirmed violation 

and imposition of an appropriate penalty or sanction. 

 Alternative 3 is feasible but a less desirable beginning for mandatory reliability standards 

in North America.  In this alternative the subset of requirements within the standards 

conditionally approved would not be subject to formal findings of violations under Section 215 

of the FPA and no financial penalties would be assessed.  In essence, the regional “fill-in-the-

blank” requirements and the standards that are missing measures and compliance information 

would be in effect as “good utility practice”.  Bulk power system owners, operators, and users 

would be expected to continue to follow these practices, as they are today, but there would be no 

mechanism for enforcement of these conditional requirements and standards under Section 215 

of the FPA. 

Approval Actions 

Recommendation 1:  NERC recommends that the Commission approve the 51 standards 

listed in Table 1 below, to become mandatory in the U.S. on a date, to be determined by the 

Commission, following certification of NERC as the ERO.   

The 51 standards listed in Table 1 below fully meet the statutory requirements for 

approval and the guidelines established in Order No. 672.  NERC is currently monitoring 

compliance with these standards, and they are important to the continued reliability of the North 

American bulk power system.  The standards address issues of concern raised by the 

Commission Staff and contain all necessary measures to gauge compliance.  In addition, none of 

these standards were designated as “fill-in-the-blank” regional standards. 
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Table 1 ⎯ Standards Recommended for Enforcement under Section 215 of the FPA 

BAL-001-0  Real Power Balancing Control Performance 
EOP-001-0  Emergency Operations Planning 
EOP-002-1  Capacity and Energy Emergencies 
EOP-005-0  System Restoration Plans 
EOP-007-0 Establish, Maintain, and Document a Regional Blackstart Capability Plan 
EOP-008-0  Plans for Loss of Control Center Functionality 
FAC-003-1 Vegetation Management Program 

FAC-005-0 Electrical Facility Ratings for System Modeling  

FAC-008-1 Facility Ratings Methodology  

FAC-009-1 Establish and Communicate Facility Ratings  

FAC-012-1 Transfer Capabilities Methodology  

FAC-013-1 Establish and Communicate Transfer Capabilities  

IRO-001-0 Reliability Coordination – Responsibilities and Authorities1 
IRO-004-1 Reliability Coordination - Operations Planning 
IRO-006-1 Reliability Coordination – Transmission Loading Relief 
IRO-014-1 Procedures to Support Coordination Between Reliability Coordinators  
IRO-015-1 Notifications and Information Exchange Between Reliability Coordinators  
IRO-016-1 Coordination of Real-time Activities Between Reliability Coordinators  
MOD-003-0  Procedure for Input on TTC and ATC Methodologies and Values 
MOD-006-0  Procedures for Use of CBM Values 
MOD-007-0  Documentation of the Use of CBM 
MOD-011-0  Regional Steady-State Data Requirements and Reporting Procedures 
MOD-013-0  RRO Dynamics Data Requirements and Reporting Procedures 
MOD-014-0  Development of Interconnection-Specific Steady State System Models 
MOD-015-0  Development of Interconnection-Specific Dynamics System Models 
MOD-016-0  Actual and Forecast Demands, Net Energy for Load, Controllable DSM 
MOD-018-0  Reports of Actual and Forecast Demand Data 
MOD-020-0  Providing Interruptible Demands and DCLM Data 
MOD-021-0  Accounting Methodology for Effects of Controllable DSM in Forecasts 
PER-001-0  Operating Personnel Responsibility and Authority 
PER-003-0  Operating Personnel Credentials 
PRC-002-0  Define and Document Disturbance Monitoring Equipment Requirements 
PRC-003-1  Regional Requirements for Transmission and Generation Protection System 

Misoperations 
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PRC-005-1  Transmission and Generation Protection System Maintenance and Testing 
PRC-006-0  Development and Documentation of Regional UFLS Programs 
PRC-010-0  Assessment of the Design and Effectiveness of UVLS Program 
PRC-011-0  UVLS System Maintenance and Testing 
PRC-012-0  Special Protection System Review Procedure 
PRC-013-0  Special Protection System Database 
PRC-014-0  Special Protection System Assessment 
PRC-017-0  Special Protection System Maintenance and Testing 
PRC-020-1  Under-Voltage Load Shedding Program Database 
PRC-021-1  Under-Voltage Load Shedding Program Data 
PRC-022-1  Under-Voltage Load Shedding Program Performance 
TOP-003-0  Planned Outage Coordination 
TOP-005-1  Operational Reliability Information 
TOP-007-0  Reporting SOL and IROL Violations 
TPL-001-0  System Performance Under Normal Conditions 
TPL-003-0  System Performance Following Loss of Two or More Bulk Electric System 

Elements 
TPL-005-0  Regional and Interregional Self-Assessment Reliability Reports 
TPL-006-0  Assessment Data from Regional Reliability Organizations 
 Glossary of Terms Used in Reliability Standards 
TOTAL 51 Reliability Standards and Glossary of Terms 
Notes 1 IRO-001-0 was incorrectly identified in April 4, 2006, filing as missing 

compliance elements.  This standard has compliance elements and is 
recommended for approval. 

 

In April 2006 NERC requested immediate approval of 77 reliability standards as 

presented in Exhibit A of the Petition for Approval.  In the Petition for Approval, NERC also 

requested conditional approval for 25 standards that were identified as regional “fill-in-the-

blank” standards.  In consideration of the Staff Report, NERC recommends moving 27 of the 

standards from the unconditional list to the conditional list and one standard (IRO-001-0) from 

the conditional list to the unconditional list.  NERC agrees with the Commission Staff that the 

Petition for Approval erroneously stated that standard IRO-001-0 was missing compliance 
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elements and it is not.  That leaves the 51 standards in Table 1 above for which NERC is 

recommending unconditional approval as reliability standards under Section 215 of the FPA. 

Twenty-three of the standards being moved from the unconditional to the conditional list 

are missing measures and compliance elements, two have been re-designated as “fill-in-the-

blank” regional standards, and two are removed for both reasons.  As stated in the Petition for 

Approval, the Commission should approve the 51 standards listed in Table 1 above to be 

effective on any date on or after January 1, 2007.  The Commission should make the standards 

effective at the beginning of a calendar quarter in order to facilitate compliance monitoring 

reporting.10  In its application for certification, NERC proposed a transition period during which 

compliance with the Table 1 standards will be monitored and enforced, but financial penalties 

will not be imposed.  This transition period should be at least six months and if the standards are 

not made effective in the first quarter of 2007, the transition period should be extended through 

the end of calendar year 2007.  This transition period would permit the penalties and sanctions 

guidelines to be evaluated for effectiveness and revised as appropriate prior to the imposition of 

financial penalties. 

Recommendation 2:  NERC recommends that the Commission conditionally approve the 

standards listed in Table 2 below, to become mandatory for enforcement in the U.S. on a 

date in 2007 to be determined by the Commission.  NERC recommends that conditional 

approval shall mean that any limitation of the standard caused by the presence of a 

regional “fill-in-the-blank” requirement noted in Table 2 would be considered as a factor 

in the evaluation of circumstances surrounding an alleged violation of the standard and the 

determination of a violation and setting of an appropriate penalty. 

                                                 
10 Many standards contain measures that are monitored and reported on a quarterly basis. 
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The Commission’s conditional approval of the standards listed in Table 2 on a 

conditional basis means that: a) the standards would be made enforceable under Section 215 of 

the FPA; b) NERC and the regional entities would give consideration during the determination of 

a violation and setting of penalties if the alleged violation is related to one of the requirements 

listed in Table 2 that relies on regional criteria outside of the standard itself; and c) NERC or the 

regional entity may consider that the regional criteria may not have the same rigor or consistency 

as an approved standard. 

Table 2 ⎯ “Fill-in-the-Blank” Standards Recommended for Conditional Approval 

Standard 
No. 

Standards Recommended for Approval with Conditional 
Approval of the Requirements Noted 

Fill-in-the-Blank 
Requirements to 
be Conditional 

BAL-002-0  Disturbance Control Performance R1 
EOP-009-0  Documentation of Blackstart Generating Unit Test Results R1, R2 
FAC-001-0 Facility Connection Requirements  R1 

FAC-002-0 Coordination of Plans for New Facilities  R1.2 

FAC-004-0 Methodologies for Determining Electrical Facility Ratings  R1 

MOD-001-0  
Documentation of TTC and ATC Calculation 
Methodologies 

R1 

MOD-002-0  Review of TTC and ATC Calculations and Results R1 
MOD-004-0  Documentation of Regional CBM Methodologies R1 
MOD-005-0  Procedure for Verifying CBM Values R1 

MOD-008-0  
Documentation and Content of Each Regional TRM 
Methodology 

R1 

MOD-009-0  Procedure for Verifying TRM Values R1 

MOD-010-0  
Steady-State Data for Transmission System Modeling and 
Simulation 

R1 

MOD-012-0  
Dynamics Data for Transmission System Modeling and 
Simulation 

R1 

MOD-017-0  
Aggregated Actual and Forecast Demands and Net Energy 
for Load 

R1 

MOD-019-0  Forecasts of Interruptible Demands and DCLM Data R1 

MOD-024-1  
Verification of Generator Gross and Net Real Power 
Capability 

R3 

MOD-025-1  Verification of Reactive Power Capability R3 
PER-002-0  Operating Personnel Training R3.1 
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PRC-004-1  
Analysis and Mitigation of Transmission and Generation 
Protection System Misoperations 

R1 

PRC-007-0  Assuring Consistency with Regional UFLS Programs R1 

PRC-008-0  
Underfrequency Load Shedding Equipment Maintenance 
Programs 

R1 

PRC-009-0  UFLS Performance Following an Underfrequency Event R1 
PRC-015-0  Special Protection System Data and Documentation R1, R2, R3 
PRC-016-0  Special Protection System Misoperations R1 

TPL-002-0  
System Performance Following Loss of a Single Bulk 
Electric System Element 

R6, R121 

TPL-004-0  
System Performance Following Extreme Bulk Electric 
System Events 

R31 

TOTALS 
26 Standards Requested for Approval with Selected 
Requirements to be Approved Conditionally 

 

Notes 1 Based on Commission Staff comments, NERC has 
changed TPL-002-0 and TPL-004-0 to “fill-in-the-blank” 
standards and is requesting conditional approval of those 
requirements. 

 

 

Table 2 expands the list of requirements that fall in this category over the list provided 

with the Petition for Approval.  At this stage, the Staff’s concerns cannot be fully addressed, 

particularly as the “fill-in-the-blank” requirements encompass a broad range of issues that 

necessitate substantial due process to develop revised or replacement standards.  The Petition for 

Approval proposed the filing with the Commission of a detailed work plan to address these 

concerns  by mid-November 2006, and NERC reiterates that proposal, particularly with respect 

to the “fill-in-the blank” standards.  NERC has begun the process, including the formation of a 

task group, and expects these standards to be replaced over several years.  The highest priority 

projects will be tackled in 2007. 

As described above, NERC requests the Commission to approve these standards, with 

conditional approval of a limited subset of requirements within these standards.  The Staff 

Report correctly concludes that the Commission has the authority to conditionally approve 

proposed standards.  With respect to the standards listed in Table 2, conditional approval is 
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required to ensure reliable operation of the bulk power system pending the development of final 

standards. 

Recommendation 3:  NERC recommends that the Commission conditionally approve the 

standards listed in Table 3 below, to become mandatory for enforcement in the U.S. on a 

date in 2007 to be determined by the Commission.  NERC recommends that conditional 

approval shall mean that any limitation of the standard caused by missing measures or 

compliance information, or regional “fill-in-the-blank” requirements would be considered 

as a factor in the evaluation of circumstances surrounding an alleged violation of the 

standard and the determination of a violation and setting of an appropriate penalty. 

The Commission’s conditional approval of the standards listed in Table 3 on an interim 

basis means that: a) the standards would be made enforceable under Section 215 of the FPA; and 

b) NERC and the regional entities would give consideration during the determination of a 

violation and setting of penalties if the alleged violation is made ambiguous by the lack of a 

measure or compliance information or the presence of one of the regional “fill-in-the-blank” 

requirements noted in Table 3. 

Table 3 ⎯ Standards with Missing Measures and Compliance Information Recommended 
for Conditional Approval  

Standard 
No. Standard Title 

Missing 
Compliance 

Fill-in-the-
Blank 

BAL-003-0  Frequency Response and Bias Yes1  
BAL-004-0  Time Error Correction  Yes1  
BAL-005-0  Automatic Generation Control Yes1  
BAL-006-0  Inadvertent Interchange Yes1  
CIP-001-0  Sabotage Reporting Yes  
COM-001-0  Telecommunications Yes  
COM-002-1  Communications and Coordination  Yes  
EOP-003-0  Load Shedding Plans Yes  
EOP-004-0  Disturbance Reporting Yes R3.4 
EOP-006-0  Reliability Coordination - System Restoration Yes R13 
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INT-001-0  Interchange Transaction Tagging Yes  
INT-002-0  Interchange Transaction Tag Communication and 

Assessment 
Yes  

INT-003-0  Interchange Transaction Implementation Yes  
INT-004-0  Interchange Transaction Modifications Yes2  
IRO-002-0 Reliability Coordination – Facilities Yes  
IRO-003-1 Reliability Coordination – Wide Area View Yes  
IRO-005-1 Reliability Coordination – Current Day Operations Yes R143 
PER-004-0  Reliability Coordination – Staffing Yes  
PRC-001-0  System Protection Coordination Yes  
TOP-001-0  Reliability Responsibilities and Authorities Yes  
TOP-002-0  Normal Operations Planning Yes  
TOP-004-0  Transmission Operations Yes  
TOP-006-0  Monitoring System Conditions Yes  
TOP-008-0  Response to Transmission Limit Violations Yes  
VAR-001-0  Voltage and Reactive Control Yes  
TOTALS 25 Conditional Standards  25 3 
Notes 1 BAL-003-0, BAL-004-0, BAL-005-0, and BAL-

006-0 were not listed in the April 4, 2006, filing as 
missing compliance elements because there are new 
standards being prepared for ballot later in 2006 to 
replace these standards.  However, they have been 
added to this list for conditional approval until the 
new standards are filed to replace them. 
2 INT-004-0 was not listed in the April 4, 2006, filing 
as missing compliance elements.  NERC agrees with 
Commission Staff these elements are incomplete and 
this standard has been moved to the conditional list. 
3 Based on Commission Staff comments, NERC has 
changed EOP-006-0 and IRO-005-1 to “fill-in-the-
blank” standards and is requesting conditional 
approval. 

  

 

Table 3 lists those standards that are missing measures or compliance elements.  In the 

Petition for Approval, NERC requested approval of these standards with the understanding that 

the missing measures and compliance information would be filed in November 2006.  NERC has 

begun the process of developing the missing elements.  The proposed measures and compliance 

elements will be the subject of a stakeholder ballot in September and will be presented to 
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NERC’s Board of Trustees on November 1 for approval.  However, due to the concerns 

expressed in the Staff Report, NERC is submitting these standards now for conditional approval 

to be effective until the additional measures and compliance information are filed with and 

approved by the Commission.  To the extent the November 2006 filing of the replacement 

standards can be incorporated into the Commission’s proceedings to allow these standards to be 

unconditionally approved, NERC would recommend that course of action. 

The Staff Report notes that there are no compliance elements for four of the balancing 

(BAL) standards.  This was intentional, as the BAL standards are scheduled to be replaced later 

in 2006 following balloting of several new standards.  Again, however, NERC is requesting 

conditional approval until the new standards are submitted for approval.11 

Several of these standards are both missing compliance elements and designated as “fill-

in-the-blank.”  The “fill-in-the-blank” requirements that have been noted would remain in a 

conditional status until replacement requirements are developed and approved, which may be 

subsequent to the resolution of the missing measures and compliance information to be filed in 

November 2006. 

As with the “fill-in-the-blank” standards, conditional approval of the standards listed in 

Table 3 will ensure reliable operation of the bulk power system pending the development of 

more complete reliability standards.  NERC will file these comments with governmental 

authorities in Canada and will work with the Commission and governmental authorities in 

Canada to achieve a consistent set of enforceable reliability standards for the bulk power system 

in both countries. 

                                                 
11 The revised standards will likely be filed late this year. 
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Near-term Procedural Considerations 

Recommendation 4:  NERC recommends that the Commission give due consideration to 

the substantial data justifying approval of the proposed standards that has been submitted 

to date, especially the record of the development and approval of each standard filed with 

the Petition for Approval. 

FPA Section 215 authorizes the Commission to approve or remand the proposed 

reliability standards.  Section 215 also permits the Commission to order the development of 

standards.  The Commission may not, however, modify the proposed reliability standards in the 

course of its approval review process, but must remand inadequate standards to the ERO. 

Further, Section 215 requires the Commission to give “due weight” to the technical 

expertise of the ERO when evaluating proposed reliability standards.  The Petition for Approval 

clearly establishes NERC’s technical expertise, and these comments further demonstrate 

NERC’s technical qualifications.  The industry’s technical experts developed the proposed 

standards, and the industry collectively approved the standards by very high margins. 

Recommendation 5:  NERC recommends that the Commission consider updates to the 

standards that NERC will be filing in 2006 as part of the process for achieving an initial set 

of reliability standards. 

The Commission’s decision to institute a rulemaking proceeding for the approval of 

reliability standards was the most appropriate approach to consider the proposed standards.  The 

rulemaking process allows the Staff to communicate with and receive input from Canadian, 

Mexican, and state regulators, as well as all other interested entities. 

During this rulemaking process, however, the Commission should recognize that there 

are complications associated with the initial Petition for Approval that are not likely to arise 
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during the approval process for subsequently-filed reliability standards.  These complications are 

due in large part to the fact that the existing Version 0 standards are voluntary and must be 

translated into standards that are mandatory and enforceable under Section 215 of the FPA.  As 

noted above, NERC will be filing additional and revised standards prior to the end of the year.  

The Commission will, therefore, need to consider these additional filings while it continues to 

evaluate the standards filed in the Petition for Approval.  A number of the additional and revised 

standards that NERC expects to file will address comments raised by the Staff Report and will 

continue the ongoing process of improving the standards.  NERC believes it is important to 

continue to file these additional and revised standards as they are approved by industry 

stakeholders through the standards development process and approved by the NERC Board, even 

though the Commission may still be considering the originally proposed versions.  When NERC 

files additional or revised standards, NERC will explain the effect of the newly filed standards on 

the initially proposed standards and will provide recommendations to assist in the Commission’s 

consideration and implementation of the new standards, including recommending a plan of 

action with regard to timing of implementation of the new standards. 

  Furthermore, NERC is currently developing reliability risk factors to be added to each 

requirement of the proposed reliability standards, as well as missing measures and compliance 

elements necessary to implement the initial set of reliability standards.  The risk factors, which 

will be new for all the standards, will indicate the potential risk for cascading failures or other 

adverse impacts on the bulk power system if the requirements of the standard are violated.  They 

will also be used as a factor in the determination of any penalties imposed for violations, as 

described in the ERO Sanctions Guidelines filed with NERC’s application for certification as the 

ERO.  The risk factors will be the subject of an industry ballot in October 2006 and (assuming 



 

  22 

ballot approval) will be presented to the NERC Board for approval on November 1.  To provide 

the Commission with as much information as possible during the process of evaluating the 

proposed standards, NERC will file the risk factors – for informational purposes only – on 

August 31, 2006.  NERC will subsequently inform the Commission of the results of the industry 

balloting and the vote of the Board of Trustees.  This approach may provide the Commission an 

opportunity to consider the risk factors in the NOPR process.   

Similarly, the missing measures and compliance elements described in Recommendation 

3 are scheduled to be finalized by August 31, 2006.  Stakeholder balloting and NERC Board 

approval will be completed between September 1 and November 1, 2006.  NERC will make an 

informational filing concerning these updated standards by August 31, 2006, and will make a 

formal filing of these missing elements after they have been duly considered and balloted by the 

industry stakeholders and approved by the NERC Board.  The formal filing should occur shortly 

after November 1, 2006.  

NERC will work with Commission Staff to coordinate the implementation of this 

recommendation in order to ensure that the Commission has timely information needed for 

approval of the proposed standards.  After the initial set of proposed reliability standards is 

approved, NERC does not expect the types of complexities described above to be presented with 

respect to future standards filings.  In the future, NERC intends to file proposed reliability 

standards once they are completed and approved by industry stakeholders and the NERC Board. 

Long-term Procedural Considerations 

Recommendation 6:  The Commission, along with applicable governmental authorities in 

Canada, should work closely with NERC and industry stakeholders to establish an 
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acceptable process for the future development, submittal, review, and approval of 

standards.  

As described in the discussion related to Recommendation No. 5, approval of the initial 

set of standards involves issues that are unlikely to recur with respect to the filing of subsequent 

standards.  In the future the industry will be able to develop better standards if the standards 

development process reflects the guidance of the Commission and governmental authorities in 

Canada (and, at the appropriate time, Mexico).  To that end, governmental authorities and the 

ERO should develop an ongoing communication process to establish priorities regarding future 

reliability standards.  These communications may result in the identification of particular 

concerns regarding reliability or reconcile any differences among the participants.  A similar 

approach has been successful in the Commission’s relationship with the North American Energy 

Standards Board (“NAESB”).  The approach has also worked well in the nuclear power industry 

in the form of a close working relationship between the Nuclear Regulatory Commission and 

industry, as represented by the Institute for Nuclear Power Operations. 

It is more effective to communicate throughout the process of developing a standard, 

rather than to rely exclusively on the post-development assessment by the regulatory authorities 

during the formal approval process.  While necessary, after-the-fact reviews may question 

conclusions reached during exhaustive deliberations among industry technical experts and 

stakeholders.  In some cases, as demonstrated in the Staff Report, this after-the-fact review may 

reiterate a minority position or objection that was raised in the standards process and addressed 
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through open debate in the industry, and elevate that one view to a greater status to the detriment 

of other views that were fairly raised.12  

NERC, therefore, proposes that the following steps become part of the ongoing process 

for development and approval of future standards:   

• NERC will, on an annual basis, review the strategic plan for standards 

development and the work plan with the Commission and governmental 

authorities in Canada; 

• NERC will advise the Commission and governmental authorities in Canada on 

emerging standards and key decisions and developments related to those 

standards; 

• NERC will provide extensive documentation for each standard and will, if 

necessary, explain that documentation to the Commission and governmental 

authorities in Canada; 

• The Commission and governmental authorities in Canada should consider having 

staff members participate, as non-voting members or observers, on the standards 

committee and other technical committees developing standards. 

These consultative activities will not undermine the Commission’s authority in the 

standards approval process.  These activities are advisory in nature, and ultimately the decision 

for approval of a standard is based on the filed documentation of the development of the standard 

and supporting information that is filed with the Commission after the standard has completed 

the NERC standards development process and been approved by the NERC Board of Trustees. 

                                                 
12 For example, the discussion of vegetation management in the Staff Report reflects minority 

views that have been considered by appropriate NERC committees and personnel. 
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Key Technical Issues 

The Staff Report identified 12 key technical issues.  Given the importance of these issues 

to the reliability of the bulk power system, NERC will address each of them in these comments: 

1. Definition of bulk electric system versus bulk power system 

2. Vegetation management 

3. Reactive and voltage control and reactive reserves 

4. Under-voltage load shedding 

5. Contingency reserves 

6. 30-minute recovery from SOL and IROL violations 

7. Use of Transmission Loading Relief procedures to address SOL or IROL violations 

8. Training 

9. Backup control center capabilities 

10. Transmission performance (planning) criteria 

11. Determination of facility ratings 

12. Determination of transfer capabilities 

Issue 1:  Definition of Bulk Electric System Versus Bulk Power System 

Summary of the Staff Report 

The Staff states that the definition of “bulk power system” in Section 215 of the FPA 

differs from the definition of “bulk electric system” in the NERC Glossary of Terms Used in 

Reliability Standards (NERC Glossary).  The Staff expresses concern that these differences may 

create confusion as to which facilities and entities are covered by mandatory reliability standards 

and may allow for differing interpretations among regions with respect to covered facilities and 
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entities.  The Staff notes further that the discrepancy may be inconsistent with Order No. 672. 

The NERC Glossary defines “bulk electric system” as:  

As defined by the regional reliability organization, the electrical 
generation of resources, transmission lines, interconnections with 
neighboring systems, and associated equipment, generally operated at 
voltages of 100 kV or higher.  Radial transmission facilities serving only 
load with one transmission source are generally not included in this 
definition. 
  

Section 215(a)(1) of the FPA defines “bulk power system” as: 

Facilities and control systems necessary for operating an interconnected 
electric energy transmission network (or any portion thereof); and electric 
energy from generation facilities needed to maintain transmission system 
reliability.  The term does not include facilities used in the local 
distribution of electric energy. 
 

NERC Discussion 

The term “bulk electric system” has long been used in the industry and is a technical term 

describing those facilities that must be included in planning models, system studies, and 

reliability analyses.  The term is not intended to define or limit the applicability of NERC’s 

existing reliability standards.   

Instead of using a global definition to establish the scope of the existing standards, NERC 

has attempted to define the scope and reach of each standard within the standard itself.  Thus, 

each standard and, if necessary, the requirements contained within a standard, has an 

applicability section.  This applicability section delineates those entities that are subject to the 

standard.  Thus, some standards apply to transmission owners and operators, while others apply 

to generator owners and operators, and still others to distribution providers and load-serving 

entities.13  The standards also refer to reliability coordinator areas, balancing areas, and 

                                                 
13 NERC’s Reliability Functional Model defines terms such as “transmission owner,” “generation 

owner,” and “load serving entity.” 
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transmission operator areas as the geographic areas under the purview of the respective 

reliability coordinator, balancing authority, and transmission operator, and they make no attempt 

to limit the collection of facilities for which those entities are responsible.  Moreover, the NERC 

standards presume that all transmission facilities are covered by the standards, unless specifically 

excluded.  Components of distribution systems that are necessary for bulk power system 

reliability, such as under-frequency load shedding relays and reactive supplies, are also covered.   

The definition for “bulk electric system” has evolved over decades.  When NERC 

developed the Version 0 standards, various definitions were reviewed and consolidated into a 

single best definition.  NERC’s definition of “bulk electric system” provides guidance that 

facilities that are part of the transmission network operated at voltages of 100 kV or higher are 

normally included.  However, in some parts of the bulk power system, the backbone of the 

system is operated at nominal voltages of 500 kV and 345 kV and the underlying facilities are 

used for distribution of electricity to load centers.  In some parts of the system, the backbone of 

the grid can be at 138 kV, 115 kV or even 69 kV.  That was one reason for allowing each 

regional reliability organization, with its more detailed knowledge of its particular portion of the 

network, to determine which facilities are relevant to the bulk electric system in its region.   

The Staff seems to have interpreted the phrase in NERC’s definition “as determined by 

the regional reliability organization” as giving complete discretion to the region to set any 

criteria for covered entities and facilities.  In fact, NERC’s intent is to recognize that some 

regions may have special reliability limitations that necessitate naming certain facilities as part of 

the bulk power system, such as critical generators or special devices.  NERC does not propose to 

provide the regions with carte blanche to name any facilities to be under the jurisdiction, or not 

under the jurisdiction, of the NERC standards.  Moreover, NERC’s definition, with its inclusion 
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of a 100 kV boundary, is more specific than the statutory definition for “bulk power system,” 

which provides no specific guidance on voltage thresholds.  One possible solution to the issue 

raised by the Commission Staff assessment is to revise the definition of “bulk electric system” in 

the NERC Glossary so that it reads as follows: 

As defined by the Regional Reliability Organization, using a reliability-impact 
method approved by the ERO, facilities and control systems necessary for 
operating an interconnected electric energy transmission network (or any portion 
thereof); and electric energy from generating facilities needed to maintain 
transmission system reliability.  The term does not include facilities used in the 
local distribution of electric energy. 
 
Another possible solution is to remove the term “bulk electric system” from the standards 

and replace it with the statutory term “bulk power system.”  The benefits of this approach are not 

yet clear, and NERC recommends that whatever direction is taken that the change be made 

through the standards development process with full participation by industry experts. 

The question of jurisdictional boundaries is a long-standing issue.  The Commission has 

experience in the difficult line-drawing that occurs with respect to other provisions of the FPA, 

where the reach of the Commission’s jurisdiction turns on the line between “transmission” and 

“local distribution” facilities.  The exercise to determine the scope of the term “bulk power 

system” will be similar and must continue over time with experience and precedent.  For the 

initial approval of the proposed reliability standards, however, the continued use of NERC’s 

definition of “bulk electric system” is appropriate. 

NERC Conclusions and Recommendations 

1. Recognizing the long-term difficulty of maintaining two separate but similar terms 

used for different purposes, NERC recommends that the term “bulk electric system” 

either should be revised to be consistent with the statutory term “bulk power system,” 

or should be replaced by the term “bulk power system” in the reliability standards.  
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This approach should be implemented through the standards development process, to 

ensure a safe transition and to avoid unintended consequences that could be 

introduced by a hasty change to the standards.  This is a global change that will affect 

many standards and is best achieved in concert with NERC’s larger effort to reopen 

and revise the standards to make other improvements.    (However, NERC’s proposed 

Bylaws and Rules of Procedure already use the statutory definition and do not refer to 

“bulk electric system.”) 

2. Addressing the differences between the terms “bulk electric system” and “bulk power 

system” is only the first step.  Further clarity regarding the scope of the standards will 

be provided by adding granularity within individual reliability standards, as 

appropriate, regarding which bulk power system facilities are addressed by that 

particular standard.  NERC proposes to institute a registry of responsible entities to 

make clear which entities will be held accountable for compliance with the standards. 

3. This issue should not in any way serve as a deterrent to approving the proposed 

reliability standards submitted with the Petition for Approval. 

Issue 2:  Vegetation Management 

Summary of Staff Report 

The Staff is concerned that the proposed standard on vegetation management does not 

require sufficient clearances between vegetation and energized conductors to protect the 

reliability of the bulk power system.  Staff also notes that the standard does not specify a 

maximum allowable inspection interval for transmission rights of way.  The Staff Report states 

that the minimum clearances required by IEEE Standard 516-2003, which is referenced in the 

NERC standard, are less than other available safety code clearances, including ANSI Z-133. 
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NERC Discussion 

Unmanaged tree growth under and adjacent to overhead transmission lines was one of 

four root causes of the northeast blackout in August 2003, directly contributed to the European 

blackout in September 2003, and has contributed to several other large scale electric system 

failures.  A common thread among each of these tree-initiated events was that the requirements 

for vegetation management were vague and varied widely across jurisdictions.  The FERC-

sponsored report on vegetation management proposed developing vegetation management 

standards to ensure that tree-related blackouts would not occur as a result of unmanaged growth 

on transmission rights-of-way.  The U.S. – Canada Power System Outage Task Force adopted 

these recommendations, and FERC immediately took steps to encourage the industry to move 

toward the development of new comprehensive vegetation management standards.  NERC has 

also been responsive on this issue and delivered a new standard with tough, quantitative, and 

measurable requirements.  Prior to the development of the NERC standard FAC-003, there was 

no uniformly accepted practice for vegetation management in North America. 

A team of experts spent nearly two years deliberating and developing a standard that 

would prevent growth related outages.  The team drafted a standard that recognized the 

complexity of performing vegetation management work across the diverse range of line voltages, 

line loadings and sag, reasonably anticipated tree and conductor movement, vegetation species 

types and growth rates, species failure characteristics, local climate and rainfall patterns, line 

terrain and elevation, location of the vegetation within the span, fire risk, and worker approach 

distance requirements. 

Although the resulting standard is comprehensive in that it addresses vegetation 

management programs and work plans, training of personnel, and reporting of outages, the 
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drafting team’s most important decision was determining the appropriate minimum clearances 

between vegetation and energized conductors at any time between right-of-way maintenance 

(Clearance 2 or C2 in Figure 1 below).  In making this choice, the drafting team remained true to 

the objective of ensuring bulk power system reliability by preventing transmission line outages 

initiated by vegetation. 

 The panel of experts discussed 

many alternative clearance requirements 

(IEEE, ANSI Z-133, California Rule 35, 

NESC, CSA, OSHA, and many others) 

and believed the clearances reflected in 

the final standard would be the most 

effective in accomplishing the reliability 

objective of avoiding outages caused by tree-to-conductor faults.  The drafting team considered 

closer clearances, such as the minimum length of a support insulator, and wider clearances, such 

as ANSI Z-133.  The group determined that IEEE 516-2003 for Clearance 2 was the most 

appropriate choice because that standard was developed based on engineering and scientific 

methods to prevent flashover to grounded objects.  The drafting team did not choose IEEE 516-

2003 as a matter of convenience or a “lowest common denominator” approach.  Although IEEE 

516-2003 was originally developed for use by live-line workers, its engineering basis applies 

electric flashover physics that apply to flashover conditions between an energized conductor and 

a grounded object, such as a tree. 

In the end, no vegetation-related transmission line outage can occur without also being a 

violation of the new NERC standard ⎯ period.  If such outages do occur, the transmission owner 

C1 C2C1 C2

Figure 1 - Clearance 1 (C1) and Clearance 2 (C2) in FAC-003.
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has violated the standard, and the solution is to engage in compliance enforcement actions rather 

than developing a wider margin of clearance.  In addition, the minimum clearances specified in 

the NERC standard are the second clearance requirement.  The transmission owner must develop 

wider clearances that account for vegetation growth, line dynamics and other conditions between 

the times of tree pruning. 

The Staff Report mingles the issue of bulk power system reliability, which is the subject 

of Section 215 of the FPA and the NERC standards, with personnel safety, which is the subject 

of a wide variety of safety codes across many federal, state, provincial, and local jurisdictions.  

As suggested by the Staff Report, other clearances may be appropriate for use as tree worker 

approach distances, and the NERC standard does not negate any personnel safety codes.   The 

clearance found in ANSI Z-133 defines the "[m]inimum approach distances from energized 

conductors for qualified line-clearance arborists and qualified line-clearance arborist trainees" 

(Table 1, page 6).  This standard defines the distances within which it could be considered unsafe 

to work on the trees.  Using the Staff’s example of a 120 kV conductor, Z-133 Table 

1 requires 4½ feet between trees and conductors, while IEEE 516-2003 requires 2½ feet, a 

difference of two feet.  The 12-foot 4-inch clearance referenced by Commission Staff for 120 kV 

is actually from Table 2 on page 6 of ANSI Z-133:  "[m]inimum approach distances to energized 

conductors for persons other than qualified line-clearances arborists" (italics added) rather than 

Table 1, and would apply as well to safe distances for the general public. 

NERC’s Transmission Issues Subcommittee agrees with the standard drafting team that 

the requirements of ANSI Z-133, Table 2, would be an extreme measure as a vegetation 

clearance standard for reliability purposes and would carry with it an exorbitant and unnecessary 

burden.  The purpose of FAC-003 is not to establish safe clearances for personnel working near a 
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transmission line nor for the public access under transmission lines, but rather the clearances that 

will prevent a flashover between a conductor and a tree and thereby affect the reliability of the 

bulk power system. 

NERC standard FAC-003-1 has clear performance objectives that should provide the 

proper incentives to transmission owners to manage vegetation.  Any unnecessary expansion of 

minimum clearances could significantly increase workload, add costs, and possibly result in 

unnecessary work, while providing no added reliability benefit. 

NERC Conclusions and Recommendations 

1. FAC-003-1 is an excellent standard that sets appropriate requirements for 

managing vegetation in transmission rights-of-way. As with all of NERC’s 

standards, NERC and the industry will evaluate actual performance under this 

standard to determine whether the stated reliability objectives are being met. 

2. Regarding the addition of a “maximum allowable inspection cycle” to FAC-003, 

the NERC standard compels transmission owners to adjust inspections cycles to 

best reflect anticipated growth on their respective system.  The NERC 

Transmission Issues Subcommittee believes that the discretion that FAC-003 

provides to the transmission owners for developing and implementing vegetation 

inspection cycles is appropriate. A mandatory uniform inspection cycle would 

have little relevance due to the diverse species of vegetation and growing seasons 

within the United States and Canada and would force some utilities into a very 

costly vegetation program with limited benefits. 

Issue 3:  Reactive and Voltage Control and Reactive Reserves 

Summary of Commission Staff Assessment 
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The Staff Report expresses concern that the reactive power and voltage control 

requirements in VAR-001 may be insufficient to prevent voltage collapse.  In particular, the Staff 

Report states this standard does not require operations planning studies be conducted and their 

results communicated to operating personnel in order to identify voltage stability limits, the 

minimum permissible pre-contingency voltage levels, and required reactive power reserves.  The 

Staff also states that the proposed reliability standards do not address Recommendation 23 of the 

August 2003 blackout report, which requires reactive power and voltage control practices to be 

strengthened.  Finally, the Staff Report concludes that there are no requirements on load serving 

entities (LSEs) to provide voltage support, while there is such a requirement for purchasing 

selling entities (PSEs). 

NERC Discussion 

The proposed standards must be viewed in their entirety, and many standards other than 

VAR-001 address reactive power and voltage control requirements, including voltage stability 

assessment.  When considered together, the proposed standards set forth a complete set of 

requirements for reactive power supply planning, operation, and voltage control.  There are a 

number of standards that address reactive and voltage control and reactive power reserve 

requirements in addition to VAR-001: 

• IRO-002 Reliability Coordination ⎯ Facilities (Requirement 7) 

• IRO-003 Reliability Coordination ⎯ Wide Area View (Requirement 2) 

• IRO-004 Reliability Coordination ⎯ Operations Planning (Requirement 2) 

• IRO-005 Reliability Coordination ⎯ Current Day Operations (Requirements 1.2 and 1.3) 

• IRO-014 Procedures to Support Coordination Between Reliability Coordinators 
(Requirement 1.1.4) 

 
• TOP-004 Transmission Operations (Requirement 6.2) 
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• TOP-006 Monitoring System Conditions (Requirement 2) 

• TOP-008 Response to Transmission Limit Violations (Requirement 3) 

• TPL-001 to TPL-004 System Performance (Planning Criteria Tables) 

Despite the fact that a number of standards other than VAR-001 address reactive power 

and voltage control, the Staff is correct that additional consideration regarding the development 

of standards related to reactive power and voltage control, reactive reserves (both static and 

dynamic), and the related subject of under-voltage load-shedding is required.  There are several 

new standards addressing these topics that have either been recently approved by the NERC 

Board, or may be approved in the near future.  These newly developed standards will be filed 

with the Commission for approval.  The new standards, which were originally developed as the 

Phase III-IV portion of the Version 0 translation, were revised in 2005 to address important 

lessons from the August 2003 blackout. 

On February 10, 2004, as a result of the August 2003 blackout, the NERC Board directed 

that each regional reliability organization re-evaluate its implementation of existing reactive 

power and voltage control standards and criteria.  The regions were given one year to report the 

results, with the exception of ECAR, which was to complete its review by June 30, 2004.  The 

NERC Planning Committee reviewed the results of the regional analyses and developed its own 

technical report on reactive power and voltage control, which provides recommendations and a 

technical basis for additional new standards.  This report was developed to be responsive to U.S. 

– Canada Blackout Report Recommendations 7a and 23.1 and NERC Blackout Report 

Recommendation 7a.  In May 2005, the NERC Board of Trustees accepted a report entitled 

Evaluation of Reactive Power Planning and Voltage Control Practices, and initiated several 

actions to implement the recommendations in that report. 
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With respect to the Staff’s concern about the differing treatment of LSEs and PSEs, the 

requirement in VAR-001-0 for PSEs simply recognizes that, as defined in the NERC Reliability 

Functional Model, the PSE arranges for reactive services in association with transmission 

services under prevailing tariffs.  The model defines the LSE as an energy provider for end use 

customers.  In the context of using the transmission network, each LSE is acting as a PSE and is 

included in this requirement.  Therefore, an LSE that purchases outside resources to serve its 

load and uses transmission service to import that energy is acting as a PSE and must arrange 

reactive support services. 

NERC Conclusions and Recommendations 

1. The existing reactive power and voltage control standards are adequate and necessary 

to protect the reliability of the bulk power system. 

2. The NERC Planning Committee’s report by its Transmission Issues Subcommittee, 

entitled Evaluation of Reactive Power Planning and Voltage Control Practices in 

Response to NERC Blackout Recommendation 7a, includes several recommendations 

for future NERC standards as well as a number of “best practices,” or guidelines, and 

NERC is committed to continuing to develop such standards and guidelines as a high 

priority. 

Issue 4: Under-voltage Load Shedding 

Summary of Staff Report 

The Staff Report notes that 1,500 MW of under-voltage load-shedding (UVLS) in the 

Cleveland-Akron area could have arrested the transmission outages that cascaded externally to 

other areas on August 14, 2003.  The Staff notes that the proposed reliability standards contain 

no requirement to install UVLS in susceptible load center areas.  The Staff Report also states that 
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the proposed standards do not establish the minimum capabilities, for example, the amount of 

customer demand or how quickly those customers could be interrupted.  The Staff also points out 

that operators may hesitate to shed load when necessary because the standards do not provide 

assurances that the operators would not be liable for performing such actions in accordance with 

approved guidelines (NERC Blackout recommendation 8 and U.S. – Canada Power System 

Outage Task Force recommendation 21.B). 

NERC Discussion 

The NERC Board approved three new standards addressing UVLS in February 2006 and 

these were included in the Petition for Approval (PRC-020-1, PRC-021-1 and PRC-022-1). 

The purpose of these standards is to require entities that have UVLS programs to report 

data to the regional reliability organization and for the regional reliability organization to 

maintain a database of these programs.  This allows all reliability entities to accurately model 

such systems within their reliability analyses and understand the impacts of those programs. 

NERC agrees that the proposed standards do not address requirements to analyze portions 

of the bulk power system that would benefit from the installation of UVLS programs and do not 

require the installation of such programs.  The NERC Transmission Issues Subcommittee 

recommends that UVLS standards should not prescribe specific voltage levels and time delays 

because reactive power and voltage profiles are local and system specific.  Just as there are many 

ways of achieving the ultimate goal of re-stabilizing a system when load and generation become 

out of balance, there is no single set of voltage set points and time delays that would be best for 

all systems. The subcommittee also believes that the distinction between “local” versus “system” 

UVLS needs to be developed. 
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A second concern raised in the Staff Report is that the methods and data for UVLS 

analyses, particularly dynamic characteristics of loads, are not as well-established and 

understood as other analytical areas of system reliability.  In addition to uncertainties in 

modeling, there remain risks with the potential impacts of UVLS.  For example, with such a 

program installed, there are increased risks for unintended operations leading to unnecessary 

shedding of large amounts of customer load.  This area could be likened to a promising, but more 

experimental approach to medicine ⎯ it’s a good idea to continue developing the solution, but it 

is appropriate to proceed with caution. 

NERC and the industry are working hard and making progress in this area.  In response 

to NERC blackout recommendation 8b, the NERC Planning Committee reviewed each regional 

reliability organization’s assessment of the feasibility and benefits of installing UVLS capability.  

The Planning Committee’s report Review of Regional Evaluations of Under-voltage Load 

Shedding Capability in Response to NERC Blackout Recommendation 8b recommends several 

follow-on recommendations to be completed by the Planning Committee and the regions, along 

with an implementation plan.  The report’s recommendations address: 

• Guidelines for the performance of UVLS studies; 

• Development of regional UVLS implementation plans; 

• Survey of existing UVLS systems installed on the bulk power system; and 

• Status of the development of methods for more accurately determining and modeling load 

characteristics. 

This work is ongoing under the supervision of the NERC Planning Committee and will 

result in requests for new standards as the work is completed and suitable methods and criteria 

are developed. 
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As the Staff points out, NERC reliability standards do not address system operator 

liability that could result from implementing manual load shedding in accordance with approved 

NERC standards.  Although this is a regulatory – not a reliability – issue, NERC has taken 

relevant action on two fronts.  First, the Version 0 NERC reliability standards provide direction 

to operators on when they should manually initiate load shedding, and expects operators to be 

empowered to take whatever action is necessary to ensure the reliability of the bulk power 

system without the fear of liability claims.  Second, as discussed below, the regional reliability 

organizations are reviewing the applicability of automatic load-shedding plans in specific 

geographic areas, and are to present the conclusions of this review, with recommendations, to 

NERC. 

NERC Conclusions and Recommendations 

1. The existing UVLS standards are adequate and necessary to protect the reliability of 

the bulk power system. 

2. The Staff Report correctly concludes that the industry should continue to research 

methods and propose new standards in the area of UVLS as recommended in the 

Planning Committee’s report Review of Regional Evaluations of Under-voltage Load 

Shedding Capability in Response to NERC Blackout Recommendation 8b. 

3. Commission approval of the proposed UVLS standards as mandatory reliability 

standards pursuant to Section 215 of the FPA will enhance the protection for 

operators who shed load in accordance with the standards against liability claims. 

Issue 5:  Contingency Reserves 

Summary of Staff Report 
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The Staff Report expresses concern that the requirements for contingency reserves and 

the amount of reserves and the mix of spinning and non-spinning reserves are left to be 

determined by the regions and subregions.  The Staff is further concerned that the proposed 

standards do not specify how these requirements are to be set.  The Staff states that it is unclear 

whether the largest single contingency for which the reserves must be provided is the loss of the 

single largest generator or, more generally, the largest lost resource, such as might occur with the 

loss of imports due to a transmission outage. 

NERC Discussion 

The Staff Report’s discussion of contingency reserves provides an excellent example of 

the balance between standards that define a desired, measurable reliability outcome and 

standards that prescribe how these outcomes are to be properly achieved.  It is important to strike 

an appropriate balance between a particular reliability objective and the consequences for failing 

to meet that objective.  Determining that balance is often subjective and a natural part of the 

debates and discussions during the standard development process.  

An analogy is provided by commercial airline maintenance.  A purely outcome-based 

standard would require zero plane crashes due to failure of airplane components.  But the public 

interest would not be well-served if this were the only reliability standard because the 

consequences of failing to meet the standard are immediate and unacceptable.  The public 

interest dictates that, among other things, there should be standards on maintenance procedures, 

frequency of testing and maintenance, and qualifications of personnel conducting the 

maintenance – not just a requirement that there be no accidents. 

In the case of contingency reserves, BAL-002-0 Disturbance Control Standard achieves 

the reliability objective of ensuring a balancing area will recover its balance with the 
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interconnection following the loss of a generator or other resource.  The standard is absolute, 

objective and measurable.  This standard has been in existence for a decade and has proven to be 

a reliable indicator of safe and effective recovery of resource-demand balance following the loss 

of a resource.  The standard requires a balancing authority to restore its resource-demand balance 

with the rest of the interconnection within 15 minutes.  This approach allows the balancing 

authority to “lean on” the interconnection for up to 15 minutes while reserves are being deployed 

to restore the balance.  This is an appropriate and allowable use of the interconnection, and one 

of many reasons why interconnected systems are more reliable than isolated power systems.  

Governor droop on generator primary controls and frequency bias are designed to allow the 

generators throughout the interconnection to work together to help maintain stability after 

generation failures by temporarily providing unscheduled flows into the balancing authority with 

the generation shortage.  This approach has worked well over time and allowed the North 

American bulk power system to be operated with the tightest frequency control of any power 

system in the world ⎯ other nations don’t even attempt to control frequency as closely. 

To meet the BAL-002 standard, the balancing authority must have available sufficient 

reserves to recover from the largest single contingency and must be able to deploy those 

resources within 15 minutes.  Approximately 10 years ago, the recovery period was extended to 

15 minutes from 10 minutes because experience showed that balancing authorities were actually 

“overshooting” their targeted response following a sudden loss of a generator or other resource.  

Experience with the 15-minute recovery target has proven it to be effective. 

 The Staff Report points out there are no specific minimum reserve requirements and that 

the appropriate mix of reserves is not defined.  These comments immediately run into the 

question of whether it is appropriate to measure the desired outcome, which BAL-002 does, or 
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how that outcome is achieved.  The desired outcome is provided in the disturbance control 

standard in absolute and measurable terms:  the balancing authority must respond to any loss up 

to the loss of the largest generator or resource, and restore its balance with the interconnection 

within 15 minutes.  Defining a specific required amount of reserves and the characteristics of 

those reserves are separate questions of “how.” 

As long as the end objective is met, the “how” portion of this issue is driven by system 

design, generation/resource mix, and economics.  The wide range of generation mixes, including 

differing concentrations of hydro units and combustion turbines, across the various regions of 

North America make defining a single, North American wide requirement for reserve mix an 

infeasible objective. 

The amount of contingency reserves necessary on a system or within a balancing area or 

region is driven by the specific system configuration and operating conditions.  In some cases the 

reserve requirement may be as simple as the largest unit online.  In other cases, the largest 

contingency might be a transmission-dependent import.  The allowance in the case of this 

standard for regional variations in the mix of contingency reserves and the allowance for the 

existence of reserve-sharing groups enable the objectives of the disturbance control standard to 

be achieved effectively and economically, without undermining the reliability outcome.  Adding 

greater specificity to the contingency reserve requirements in the NERC standard to achieve 

uniformity across North America will not enhance reliability, but is likely to increase the costs of 

compliance.  In addition, increased rigidity in the requirements regarding the quantity and mix of 

contingency reserves may well create unnecessary restrictions on economic decisions. 

Nevertheless, these are topics worthy of further discussion.  Accordingly, NERC will 

continue further evaluation through its stakeholder-based standards process to determine if more 
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specific “how” requirements are needed with regard to the provision and characteristics of 

contingency reserves, in order to ensure an appropriate balance in pursuit of reliability. 

NERC Conclusions and Recommendations 

1. The existing disturbance control standard (BAL-002-0) is adequate and is necessary 

to protect the reliability of the bulk power system. 

2. The NERC Operating Committee recommends that the BAL-002 standard may be too 

narrowly focused on the most severe contingency and that NERC should consider the 

merits of including other types of imbalances that could occur because of more 

gradual, yet significant, changes in generation or demand.  NERC will ask the 

appropriate technical committees to begin examining this issue.   

3. As suggested in the Staff Report, NERC will review the potential reliability benefits 

and costs associated with more specific and uniform contingency reserve 

requirements. 

Issue 6:  30-Minute Recovery from SOL and IROL Violations 

Summary of Staff Report 

The Staff Report states that the Interconnection Reliability Operations and Coordination 

(IRO) standards may be interpreted to permit an Interconnection Reliability Operating Limit 

(IROL) to be exceeded for up to 30 minutes and that another contingency occurring within that 

period could precipitate uncontrolled separation or cascading.  The Staff Report indicates several 

of the standards could be interpreted as allowing operation above an IROL under normal pre-

contingency conditions, provided the system is returned to a secure operating state as soon as 

possible but not later than 30 minutes after the IROL is exceeded.  The Staff notes there is no 

requirement for reliability coordinators to mitigate operating emergencies resulting from either 
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insufficient generation or transmission, as there is for balancing authorities and transmission 

operators. 

NERC Discussion 

The Staff’s comments on the NERC standards that deal with System Operating Limits 

(SRO) and IROL violations focus on three areas: 1) the vulnerability of the interconnection 

during the time the system operator is mitigating an SOL or IROL violation; 2) the apparent lack 

of requirements for next-day analysis to determine the control actions available to mitigate an 

SOL or IROL violation; and 3) the apparent lack of requirements for the reliability coordinator to 

mitigate an SOL or IROL violation. 

SOLs and IROLs are among the most important operating measurements contained in the 

NERC standards, and NERC technical committees continue to refine the definitions of both of 

these terms.  To properly address the Commission Staff’s concerns, these comments will 1) 

differentiate SOLs from IROLs; and 2) describe the difference between the manner in which 

system operators use operations planning to mitigate SOL and IROL violations and the control 

actions that system operators use in real time to mitigate those violations. 

 NERC defines a SOL as 

The value (such as MW, MVar, amperes, frequency or volts) that satisfies the 
most limiting of the prescribed operating criteria for a specified system 
configuration to ensure operation within acceptable reliability criteria. 
 
SOLs are based upon certain operating criteria. These include, but are not limited to: 

• Facility ratings (applicable pre- and post-contingency equipment or facility 
ratings) 

 
• Transient stability ratings (applicable pre- and post-contingency stability limits) 

• Voltage stability ratings (applicable pre- and post-contingency voltage stability) 

• System voltage limits (applicable pre- and post-contingency voltage limits)  
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 NERC defines an IROL as 

The value (such as MW, MVar, amperes, frequency or volts) derived from, or a 
subset of the System Operating Limits, which if exceeded, could expose a 
widespread area of the bulk electric system to instability, uncontrolled 
separation(s) or cascading outages. 
 
SOL and IROL violations do not necessarily result from an event (or “contingency”).  In 

fact, the transmission system may “drift” into an SOL or IROL violation without any triggering 

event and with every element of the transmission system operating within its own safe limit.  

SOLs and IROLs are determined by simulating the failure of an element of the bulk electric 

system, and then calculating whether the interconnection will, after that failure, quickly stabilize 

with all generators and transmission lines remaining on line and operating within their safe 

limits, or not.  The point is not whether a particular transmission facility is operating within its 

normal limits or not.  The point is to determine what happens if the transformer fails regardless 

of how much power is flowing through it. 

The “what if” simulations that result in predictable overloads on other equipment but do 

not cascade further are SOLs, and those that cause instability or unpredictable actions over a 

wider area with uncontrolled, cascading transmission or generator failures, are IROLs.  In other 

words, SOLs and IROLs: 

1. Are operating “states” that system operators must move away from as quickly as 

possible; 

2. Can occur even when all transmission equipment is operating within its normal limits; 

3. Are identified in operations planning studies the previous day, hour, or even the 

previous five minutes; and 

4. May or may not result from other contingencies. 
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As noted in the Staff Report, the reliability coordinator, transmission operator, or 

balancing authority must act as soon as possible to mitigate an IROL violation, but the violation 

must be mitigated in no longer than 30 minutes. It is the 30-minute period with which the 

Commission Staff’s comments are most concerned. 

 The 30-minute limit for mitigating IROL violations is one of many standards gleaned 

from decades of interconnected systems operation experience, and represents a tradeoff between 

1) a sufficient time to allow the transmission operator or reliability coordinator to mitigate the 

violation without having to shed load or disconnect transmission system components (neither of 

which is desirable); and 2) the risk that some event will occur before the mitigating action is 

taken.  Both standards clearly require action “as soon as possible” or “without delay,” but a 

compliance violation occurs only after 30 minutes has passed.  

 Clearly, the system operator could shed load—a quick solution indeed.  However, other 

operating options are often available that are much less severe, but may require more time to 

implement.  NERC committees and subcommittees have debated the “as soon as possible” topic 

for years and have never found a better way to articulate a requirement that allows the system 

operator the leeway to decide the best course of action. 

 In sum, exceeding an SOL for no more than 30 minutes is not a violation of the NERC 

standards because the what if determines an SOL is predictable and will not, if it happened, cause 

a wide area cascading overload or failure of the interconnection.  While it might result in 

equipment damage, the effects are local. 

Current NERC reliability standards that address SOL and IROL violations include: 
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• TOP-007-0 — Reporting SOL and IROL Violations. R2. Following a contingency or 

other event that results in an IROL violation, the transmission operator shall return its 

transmission system to within IROL as soon as possible, but not longer than 30 minutes. 

• IRO-001-0 — Reliability Coordination — Responsibilities and Authorities. R3. The 

reliability coordinator shall have clear decision-making authority to act and to direct 

actions to be taken by transmission operators, balancing authorities, generator operators, 

transmission service providers, load-serving entities, and purchasing-selling entities 

within its reliability coordinator area to preserve the integrity and reliability of the bulk 

electric system.  These actions shall be taken without delay, but no longer than 30 

minutes. 

• IRO-004-0 — Reliability Coordination — Operations Planning. R1. Each reliability 

coordinator shall conduct next-day reliability analyses for its reliability coordinator area 

to ensure that the bulk electric system can be operated reliably in anticipated normal and 

contingency event conditions.  The reliability coordinator shall conduct contingency 

analysis studies to identify potential interface and other SOL and IROL violations, 

including overloaded transmission lines and transformers, voltage and stability limits, etc. 

• IRO-005-0 — Reliability Coordination — Current Day Operations. R5. Each 

reliability coordinator shall identify the cause of any potential or actual SOL or IROL 

violations. The reliability coordinator shall initiate the control action or emergency 

procedure to relieve the potential or actual IROL violation without delay, and will take no 

longer than 30 minutes. The reliability coordinator shall be able to utilize all resources, 

including load shedding, to address an IROL violation. 

NERC Conclusions and Recommendations 
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1. The existing standards are adequate to protect the reliability of the bulk power system 

and necessary for reliability.  Requiring SOL and IROL mitigation “as soon as 

possible” but within no longer than 30 minutes is reasonable because it allows the 

system operator to decide on what course of action to take.  NERC has not observed 

system operators waiting for no reason until 29 minutes to mitigate an IROL. 

2. Some NERC standards imply that SOL or IROL violations are only triggered by a 

contingency, which is not necessarily true.  As explained in the above examples, SOL 

and IROL violations are calculated based on what if a particular event or contingency 

occurs during a particular operating scenario, but the violations themselves are not 

necessarily triggered by contingencies.  Therefore, NERC will consider clarifying 

those standards that indicate a contingency is not required (e.g., TOP-007-0 — 

Reporting SOL and IROL Violations).  As a corollary to this recommendation, the 

NERC Operating Committee recommends that NERC standards should not allow a 

system operator to “drift” in and out of an SOL or IROL violation.  NERC intends to 

pursue this recommendation. 

3. More generally, NERC will continue to refine its definition of SOL and IROL 

violations.  The Operating Committee has commissioned an Operating Limits 

Definition Task Force to work on this matter, and the Task Force will bring its final 

suggestions to the Operating Committee by the end of 2006. 

Issue 7:  Use of Transmission Loading Relief Procedure to Address SOL or IROL 

Violations 

Summary of Staff Report 
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The Staff Report states that the NERC standards allow the use of the Transmission 

Loading Relief (“TLR”) procedure to relieve system overloads, an issue that was raised in the 

U.S.-Canada Task Force Final Blackout Report in recommendation 31. 

NERC Discussion 

The TLR procedure curtails bilateral transactions, which causes generation to be 

redispatched, which in turn changes the flow patterns on the transmission system.  The 

curtailments are based on a power flow model of the Eastern Interconnection, and have the effect 

of reducing the loading on those lines over which the transactions are actually flowing.  The final 

report on the August 14, 2003, blackout noted that some operating personnel were focused on 

removing system overloads through the use of the Eastern Interconnection’s TLR procedure as 

the system conditions degraded, although parallel flows from bilateral transactions were not a 

direct cause of the blackout. 

NERC agrees that the TLR procedure is usually not effective by itself as a control 

measure to mitigate an IROL violation.  The TLR procedure was not intended to be effective in 

this manner.  Indeed, the purpose of standard IRO-006 that includes the TLR procedure states: 

“The reliability coordinator needs to direct balancing authorities and transmission operators to 

execute actions such as reconfiguration, redispatch, or load shedding until relief requested by the 

TLR process is achieved.” (emphasis added.)  The TLR procedure can be effective, however, as a 

preventive tool to adjust and manage bilateral transactions so that limit violations do not occur.  

Other options, such as local or market area redispatch, transmission reconfiguration, voltage 

reductions, and load shedding, are either more precise or faster, and are effective ways for 

system operators to stay within SOLs and IROLs.  On the other hand, these options require 

“local” actions to mitigate transmission congestion even if the flows contributing to that 
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congestion originate from bilateral transactions that are using transmission service on parallel 

paths.  The TLR procedures are a method of addressing the impacts of bilateral transactions 

causing parallel flows. 

NERC Conclusions and Recommendations 

1. NERC believes that transmission operators and reliability coordinators understand 

that the TLR procedure is not the sole method for mitigating an SOL or IROL 

violation.  NERC believes the existing standards with regard to this matter are 

adequate and are necessary to protect the reliability of the bulk power system.  

However, NERC does not believe the recommendation of the Blackout Report that 

“the transmission loading relief (TLR) process should not be used in situations 

involving an actual violation of an Operating Security Limit [SOL]” needs further 

discussion to determine possible changes to the standard. 

2. NERC believes the TLR procedure in IRO-006 may be appropriate as one tool among 

many that transmission operators and reliability coordinators in the Eastern 

Interconnection can use to avoid exceeding an SOL or IROL or mitigate an existing 

SOL or IROL violation.  It is clear that operators should not allow the time 

constraints of the TLR procedure to limit other more responsive actions in an 

emergency, such as redispatch, reconfiguration, voltage reduction, shedding load or 

other steps. 

Issue 8:  Training 

Summary of Staff Report 

The Staff Report states that the proposed reliability standards have not fully implemented 

the U.S. – Canada Final Blackout Report Recommendation 19 regarding operator training.  The 
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Staff Report notes that the nature, objectives, and criteria of operator training programs, 

minimum hours of training, and personnel certification requirements are open to interpretation.  

The Staff Report suggests training requirements should be expanded to include personnel other 

than real-time system operators and specifically states that there is no requirement for training of 

reliability coordinators.  The Staff Report points to guidelines outlined in the Energy Policy Act 

of 2005 that apply to training of workers engaged in the construction, operation, inspection or 

maintenance of non-nuclear electric generation, transmission or distribution systems, including, 

among others, requirements for competency, initial certification, assessment, and re-certification.  

Finally, the Staff Report claims that there is a need for common definitions for normal, alert, and 

emergency states, per Recommendation 20 of the Final Blackout Report. 

NERC Discussion 

NERC agrees with the Staff Report with respect to training issues, with a few minor 

clarifications.  Work is currently ongoing to develop new, substantially more robust training 

standards that address the Staff’s points.  At the same time, NERC believes the proposed 

standards relating to training requirements, though limited, do contribute to reliability of the bulk 

power system and should be approved under Section 215 of the FPA. 

In developing training standards for critical reliability positions, the industry needs to 

balance two opposing objectives highlighted in the Staff Report.  On the one hand, training 

standards must have unequivocal and measurable requirements regarding the objectives, content, 

minimum hours of training, and types of training.  For critical reliability positions there should 

be some minimum expectations defined for training that will be provided to each operator.  On 

the other hand, the Commission Staff notes the benefits of training customized to the job 

requirements of each position in each organization, an objective that can be achieved by using a 
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“systematic approach to training,” i.e. by focusing the standards on an effective training process 

rather than on specific outcomes.  NERC understands the importance of both objectives being 

met concurrently ⎯ there must be minimum specific criteria for training critical reliability 

personnel and training must be custom designed and delivered to be effective.  A standard 

authorization request (SAR) has been approved for development and a drafting team of experts is 

currently developing a set of standards with this guidance.  The standard is expected to be 

completed and ready for ballot in 2006. 

In January 2004, NERC inaugurated its Continuing Education Program to provide 

standards for training providers and their learning activities.  NERC currently has an active 

program to certify operating personnel as well as requirements within its standards specifying 

that transmission operators, balancing authorities, and reliability coordinators must have NERC-

certified personnel on shift at all times.  NERC actively monitors this standard today. 

 Effective October 1, 2006, the NERC Personnel Certification Program will require that 

operating personnel obtain the following number of continuing education hours (CEH) every 

three years to maintain their certification credentials: 

• 200 CEH for reliability coordinators 

• 160 CEH for individuals performing balancing, interchange, and transmission operator 
functions 

 
• 140 CEH for individuals performing only balancing and interchange functions 

• 140 CEH for individuals performing only transmission operator functions 

NERC currently operates a Personnel Certification Program to credential reliability 

coordinators, transmission operators and balancing authorities.  The examinations required in 

this program, combined with an effective, customized training program as described above, will 

result in qualified operators.  The content of the certification examinations is based on job task 
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analyses that identify and weigh the importance of tasks that operators perform.  As a result of 

this process, the examinations are relevant to the reliability of the bulk power system and are an 

effective tool for the credentialing of bulk power system operators.  NERC recognizes, however, 

that training standards are also necessary. 

NERC Conclusions and Recommendations 

1. The Staff Report correctly recommends the expansion of training requirements to 

other persons in addition to real-time operators.  However, NERC believes it more 

important, at this point, to focus its training standards on those positions directly 

responsible for real-time operations:  reliability coordinators, balancing authorities, 

and transmission operators.  NERC has asked its standard drafting team, which 

includes members of NERC’s Personnel Subcommittee, to prepare a request for a 

new project to expand the scope of the training requirements to other positions 

essential to reliability of the bulk power system. 

2. The existing personnel performance standards are appropriate and necessary for 

interconnection reliability.  NERC also believes that the proposed standards that 

include both minimum training requirements for reliability coordinators, balancing 

authorities, and transmission operators as well as a systematic approach to training, 

are absolutely necessary to ensure system operator competencies. 

3. NERC does not agree with the Staff’s view that the NERC System Operator 

Certification Program Manual should be a reliability standard.  This manual is a 

procedural document that describes the operation of the program and is an appendix 

to the ERO Rules of Procedure.  As specified in NERC’s Bylaws, the Personnel 

Certification Program is managed by an independent Personnel Certification 
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Governance Committee as required by the standards of the National Organization for 

Competency Assurance (“NOCA”) and employment law. 

4. The reliability coordinators are testing definitions for “normal,” and three “alert” 

levels of generation/resource, transmission, and cyber operations.  NERC will keep 

the Commission apprised of the outcome of this test. 

Issue 9:  Backup control center capability 

Summary of Staff Report 

The Staff Report states that the standards do not adequately specify the requirements for 

backup capability in the event primary control center functionality becomes inoperable or the 

facility becomes uninhabitable.  The Commission Staff notes that EOP-008 requires a backup 

plan, but not the provision of backup capabilities. 

NERC Discussion 

The Staff is correct that the current standards do not adequately address the requirements 

for backup of critical control center functionality.  Such standards should be developed.  

Nonetheless, the Commission should be aware that the possible solutions for providing backup 

of critical bulk power system operating functionality are not limited to a redundant control 

center.  Such functionality may be provided by neighboring systems, as contracted services, or as 

backup equipment within a separate existing facility. 

 NERC standards require provisions for backup facilities or plans for operating in event 

the control center becomes inoperable, but do not specifically require backup control centers: 

• IRO-002-0 — Reliability Coordination — Facilities. R8. Each reliability coordinator 

shall continuously monitor its reliability coordinator area. Each reliability coordinator 

shall have provisions for backup facilities that shall be exercised if the main monitoring 
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system is unavailable. Each reliability coordinator shall ensure SOL and IROL 

monitoring and derivations continue if the main monitoring system is unavailable. 

• EOP-008-0 — Plans for Loss of Control Center Functionality. R1. Each reliability 

coordinator, transmission operator and balancing authority shall have a plan to continue 

reliability operations in the event its control center becomes inoperable.  The contingency 

plan must meet the following requirements (listed in R1.1 through R1.8). 

NERC readiness audit teams visit control center backup facilities, and the audit reports 

provide the teams’ assessments of the backup capabilities—how far away, how well equipped, 

how capable.   

NERC Conclusions and Recommendations 

1. The current NERC standards do not adequately address the requirements for backup 

control center operations.  Members of the NERC Operating Committee have 

suggested that NERC standards should accommodate a backup control service rather 

than require an organization to build its own backup control center.  Third parties 

may be able to provide backup control services in some situations more economically 

or efficiently than the operating organization. 

2. The currently proposed standards requiring backup facilities or plans for operating in 

the event the control center becomes inoperable, while not complete, are still 

important and are necessary for bulk power system reliability. 

Issue 10:  Transmission Performance (Planning) Criteria 

Summary of Staff Report 

The Staff Report states that the criteria in the transmission planning standards are vague 

and deficient.  In particular, Staff states that the standards do not address multiple-element 
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contingencies.  The Staff is also concerned with the fact that the standards may be implemented 

in different ways in the regions. 

NERC Discussion 

The Staff’s criticisms of these standards appear to NERC to be overstated given the 

actual state of the standards and the quality of performance in the planning function by the 

industry today.  These proposed standards are based on decades of engineering judgment and 

experience, which has proven to be effective.  While the currently proposed standards do need 

review and incremental improvements, Staff’s comments would suggest deeper, more 

fundamental flaws.  The standards are not intended, as suggested, to require the bulk power 

system to be designed so as to be failure proof ⎯ the costs for such a system would be 

unacceptable to end-use customers.  The standards do require that systems be designed and 

studied in accordance with certain specific criteria so as to be able to meet specific performance 

requirements following defined contingencies.  The criteria focus on providing a system that is 

capable of being safely operated under normal and single contingency conditions, as well as 

certain credible multiple-contingency conditions.  The standards also require assessment of 

multiple-contingency and extreme contingency events, but do not require that the system be able 

to withstand such events without the loss of firm load.  To do so would, as already noted, be 

impractical and extremely costly.  The standards also do not require the construction of facilities 

or investment in transmission or generation resources, as such requirements would be outside the 

scope of NERC’s reliability standards and Section 215 of the FPA. 

Regarding footnote b in Table 1, the NERC Planning Committee’s Transmission Issues 

Subcommittee agrees that TPL-002-0 requires clarification regarding its intended interpretation 

for contingencies associated with transmission lines that are used to serve or supply load. 
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Transmission lines that serve load are connected to the transmission system in one of two types 

of configurations:  radial or looped.  With respect to radial configurations, footnote b is clear. 

Such a connection is used to serve load from the radial line.  If a fault occurs on a radial line, 

there is no question that load will be interrupted until the fault is cleared and the radial 

transmission line is restored to service. 

The footnote, however, is not clear for those cases where the load is served from or 

supplied by two transmission lines. In such instances, the protection equipment associated with 

two transmission lines is designed to isolate a fault by initially and instantaneously taking both 

lines out of service for safety, reliability and to avoid damage to facilities, thus interrupting the 

load served from the two transmission lines.  No other loss of load occurs on the interconnected 

system.  Subsequently, after the fault is isolated to one of the two transmission lines, all (or most 

of) the load can be restored and served from the other (i.e., un-faulted) transmission line.  

Additionally, with the faulted transmission line out of service, the loading on all remaining 

facilities comprising the transmission system and voltage levels must be maintained within 

applicable ratings, and there cannot be any loss of load or curtailment of firm transfers. 

Considering this explanation, footnote b to TPL-002-0 is intended to provide a limited 

exception to the general rule for serving load from a radial transmission line and should only be 

applied in unique circumstances, as described above.  NERC recognizes that looped 

configurations are key to the reliable operation of the interconnection, and to meet reasonable 

expectations for reliable service to loads.  Radial facilities, on the other hand, are appropriate in 

limited circumstances: 1) as a first step towards building a looped configuration as load grows in 

an area, or 2) in instances where it is impractical to serve load from a looped configuration.  

NERC standards, including footnote b, are not intended to endorse or approve planning the 



 

  58 

interconnection using radial configurations as a preferred method for reliably serving load, nor 

do NERC standards consider load shedding acceptable for single contingency events. 

In response to the NERC Actions to Prevent and Mitigate the Impacts of Future 

Cascading Blackouts,14 the NERC Planning Committee has reviewed the planning criteria and 

industry practices and published the report Evaluation of Criteria, Methods, and Practices Used 

for System Design, Planning, and Analysis in Response to NERC Blackout Recommendation 

13c.15.  This report addresses: 

• Contingencies analyzed 

• Load levels studied 

• Voltage limits applied 

• Methods utilized for rating conductors and other equipment 

• Interchange modeling 

• Generation dispatch practices 

• Substation configurations 

The NERC Planning Committee reports that regional planning processes are adequate 

from the perspective of planning a reliable bulk power system.  Nevertheless, as the Committee’s 

report points out, there are opportunities for improvement.  The report provides 11 

recommendations for improvements to the existing standards, which have been referred to the 

drafting team that is working on revising the standards. 

NERC Conclusions and Recommendations 

                                                 
14 

ftp://www.nerc.com/pub/sys/all_updl/docs/blackout/BOARD_APPROVED_BLACKOUT_RECOMME
NDATIONS_021004.pdf 

15 ftp://www.nerc.com/pub/sys/all_updl/pc/tis/TIS_Recom13c_Regional_Presentations.zip 
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1. The existing planning standards TPL-001, TPL-002, TPL-003, and TPL-004 are 

adequate to protect the reliability of the bulk power system and are necessary for 

reliability. 

2. The Planning Committee’s report Evaluation of Criteria, Methods, and Practices 

Used for System Design, Planning, and Analysis in Response to NERC Blackout 

Recommendation 13c includes several recommendations for revising TPL-001, which 

NERC is pursuing through its standards development process. 

3. The revisions suggested in the Planning Committee’s Report to standards TPL-001 

through -004 address many of the concerns expressed in the Staff Report.  As 

discussed earlier in these comments, NERC encourages the Commission Staff to 

participate as observers in the drafting of those standards. 

4. NERC intends to pursue the Transmission Issues Subcommittee recommendations in 

the following areas: 

a. To address the Commission's concern with the incomplete list of B contingencies, 

NERC should consider expanding this list, and differentiating between an element 

(i.e. circuit), and a system of elements (i.e. multi-circuit line or DC bi-pole).  

b. NERC should review the Category B and C contingencies based not only on 

probability, but also on reliability risk (the product of probability and impact), and 

consider including risk quantification methodology in the standards. 

c. If planning processes were to include probabilistic planning, then pre-contingency 

probabilistic assessment of extreme cases also need to be included.  That is, the 

standards should not require compliance with a high-impact, low-probability 

contingency imposed on a low probability base case. 
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Issue 11:  Determination of Facility Ratings 

Summary of Staff Report 

The Staff Report is concerned that, although the blackout report recommended the 

development of uniform and consistent methodologies for transmission line and equipment 

ratings (Recommendation Number 27), the reliability standards do not yet include such a 

requirement.  The Staff Report also notes that reliability entities are required to document 

methods for determining equipment ratings and subject those methods to peer review, but not to 

use a uniform set of methodologies. 

NERC Discussion 

While the Staff’s desire for a methodology to determine ratings of bulk power system 

facilities is understandable, the Staff has not fully acknowledged the complexity involved in 

achieving this goal.  The Staff Report also does not recognize the rigor that goes into setting 

ratings today. 

The establishment of ratings for bulk power system equipment and facilities requires 

many steps.  At the first level, each physical device has its own unique design criteria and 

limitations.  These design criteria and limitations are incorporated by equipment manufacturers 

based on IEEE standards.  The IEEE has developed an exhaustive library of standards for the 

design and operational limitations to be placed on all classes of devices used in the bulk power 

system.  This design process used by electric system equipment manufacturers is similar to that 

of many other industries and is based on the uniform code of standards for equipment design and 

manufacture provided by IEEE.  As a customer, the utility can often choose between generic 

equipment offered by the manufacturer or specially designed equipment to meet a particular need 

within the power system.  In either case, the manufacturer warrants that the equipment meets 
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IEEE and other applicable standards and codes and gives the utility specifications on the 

capabilities and limitations of the equipment based on those standards.  The utility is at risk of 

voiding the warranty or damaging the equipment if it is used outside those stated equipment 

ratings. 

In the second step, the utility configures the equipment within the power system in 

combination with other equipment to create operational facilities with certain design criteria.  In 

this case, utility engineers will develop ratings that look at the most constraining limitations of 

the various devices, once again as specified by the equipment manufacturers, to determine 

facility limits.  It is in this area that engineering judgment residing at the utility applies various 

assumptions and practices.  But many of these differences in the engineering assumptions and 

practices depend on the design and location of the particular system, incorporating such 

differences as substation configuration, climate conditions, state and local equipment safety 

codes, life expectancy of the equipment, expected uses, etc. 

The Staff is correct that, during the second step, the practices could become more 

consistent.  The Commission should be aware, however, that when the existing standards were 

developed, the participants strongly agreed that uniform methods were not appropriate or 

feasible.  An element to be considered in evaluating whether greater uniformity is appropriate is 

that the facility is owned by the utility and the utility is responsible for the performance of the 

equipment, replacement costs if the equipment fails, and meeting the terms of equipment 

warranties with the manufacturers.  In other words, there is an element of business risk 

associated with the assumptions used in rating of facilities.  The tradeoffs are not limited to the 

facility owner.  If a uniform rating method dictated reducing limits on facilities, the impact 

would be a reduced capacity of the transmission network.  If a different entity is forced to 
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increase ratings, who is liable if the equipment then fails sooner as a result?  It is for these 

reasons that the business risk decisions of setting ratings have historically been left to the asset 

owners.  It is not clear from the Commission Staff’s comments whether they believe the current 

lack of uniformity in ratings methods is allowing ratings to be set too high, so as to increase the 

risk of failures, or too low, thereby causing underutilization, or if uniformity itself is the goal.  It 

is also not clear what would be the basis for making such cost-risk determinations in a uniform 

manner. 

Despite the challenges presented by the ratings issue, the standards could be improved by 

strengthening the consistency of the underlying assumptions and methods used to determine 

facility ratings.  The Commission should not, however, expect that a single uniform method for 

ratings calculations will be practical or effective. 

The final layer of ratings is the setting of operating limits and transfer capabilities, which 

are discussed separately in these comments. 

In sum, the existing standards should and do require each bulk power system asset owner 

to document its methods and assumptions for determining facility ratings and subject those 

methods and ratings to peer review by other affected reliability entities.  NERC’s new standards 

FAC-008-1 and FAC-009-1 are a significant step forward in this direction.  FAC-008-1 — 

Facility Ratings Methodology, Requirement 1 states “The Transmission Owner and Generator 

Owner shall each document its current methodology used for developing Facility Ratings 

(Facility Ratings Methodology) of its solely and jointly owned Facilities.”  The requirement then 

lists specific requirements that the methodology must consider:  ratings provided by equipment 

manufacturers; design criteria (e.g., including applicable references to industry rating practices 

such as manufacturer’s warranty, IEEE, ANSI or other standards); ambient conditions; operating 
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limitations; and other assumptions.  FAC-008-1 R1.1 specifically requires that “a Facility Rating 

shall equal the most limiting applicable Equipment Rating of the individual equipment that 

comprises that Facility.” 

The Staff correctly notes that, regardless of how ratings are developed, organizations that 

jointly own equipment must use the same ratings.  NERC standards require equipment owners to 

coordinate the ratings of jointly-owned facilitates, thereby reducing the likelihood of deriving 

two different transmission line or generator ratings.  FAC-004-0 — Methodologies for 

Determining Electrical Facility Ratings, Requirement 1.4. specifically states: “Ratings of jointly-

owned and jointly-operated facilities shall be coordinated among the joint owners and joint 

operators resulting in a single set of Ratings.”  Under FAC-004-0, if two transmission owners 

with joint ownership of an interconnection line, using their respective methodologies, were to 

derive two different line ratings, the more limiting rating would apply. 

NERC Conclusions and Recommendations 

1. The standards filed for approval are adequate to protect the reliability of the bulk 

power system and are necessary for reliability. 

2. The NERC Transmission Issues Subcommittee believes that NERC reliability 

standards can provide a prescribed methodology that individual asset owners should 

use for rating their equipment.  At a minimum, asset owners should justify and 

document these methodologies and parameters for peer review within each of the 

regions.  Facility ratings of interconnections (ties) with neighboring systems and 

regions should also be included. 

3. However, the Transmission Issues Subcommittee notes that while asset owners 

generally use the same methodology for rating transmission circuits, the value of the 
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parameters (ambient temperature, wind speed, etc) are functions of each area’s 

climate.  This can lead to different ratings for similar lines.  In addition, lines built at 

different times under different National Electrical Safety Codes may have different 

clearances and different ratings.  Other factors to consider are risk tolerance, terminal 

equipment limits, and coordination of ratings between interconnected transmission 

owners. 

Issue 12:  Determination of Transfer Capabilities 

Summary of Staff Report 

The Staff Report states that regional differences in methods for determining transfer 

capabilities may not provide an adequate level of reliability and may place an undue burden on 

competition. 

NERC Discussion 

NERC is unaware of any documented negative impacts to the reliability of the bulk 

power system caused by a deficiency in the current transfer capability standards and the 

allowance for regional variations in the determination of transfer capabilities.  NERC does, 

however, understand the Commission’s policy goal of greater uniformity of such methods as 

they may affect competition and transmission access. 

For that reason, NERC is working jointly with NAESB in an urgent project to develop 

uniform reliability and business practice requirements for the determination of total transfer 

capability, available transfer capability, available flowgate capability, transmission reliability 

margin, and capacity benefit margin, and plans to file comments with the Commission by the 

August 7, 2006 deadline. 

NERC Conclusions and Recommendations 
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1. The existing standards are adequate to protect the reliability of the bulk power system 

and necessary for reliability. 

2. NERC is committed to working jointly with NAESB to develop and propose to the 

Commission a set of coordinated standards respectively addressing the reliability and 

business practice requirements for determining transfer capabilities.  The NERC 

Transmission Issues Subcommittee suggests that NERC and NAESB work to limit 

regional variations in calculating Available Transfer Capacity (ATC) that have no 

sound technical basis and establish better documentation and rationale for whatever 

approaches are agreed upon. 
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Standards to Address Blackout Recommendations 

U.S. – Canada Power System Outage Task Force Recommendations 

On August 14, 2003, the largest power blackout in North American history affected an 

area with an estimated 50 million people and 61,800 megawatts (MW) of electric load in the 

states of Ohio, Michigan, Pennsylvania, New York, Vermont, Massachusetts, Connecticut and 

New Jersey, and the Canadian province of Ontario.  The blackout left some parts of the United 

States without power for up to four days.  Although all Ontario customers were restored to power 

within two days, capacity shortages continued in the province until August 22, 2003.  Estimates 

of the total costs caused by the blackout in the United States ranged between $4 billion and $10 

billion (U.S. dollars).  In Canada, the gross domestic product was down 0.7% in August, there 

was a net loss of 18.9 million work hours, and manufacturing shipments in Ontario were down 

$2.3 billion (Canadian dollars). 

  On August 15, 2003, President George W. Bush of the United States and Prime Minister 

Jean Chrétien of Canada directed that a joint U.S. – Canada Power System Outage Task Force 

(Task Force) be established.  The mandate of the joint Task Force was a) to investigate the 

outage to determine its causes and why it was not contained, and b) to develop recommendations 

to reduce the possibility and scope of future outages. 

The Task Force issued a Final Blackout Report in April 2004 with 46 specific 

recommendations to address the primary causes to help prevent or minimize the scale of future 

blackouts.16  These included a recommendation to “make reliability standards mandatory and 

                                                 
16 U.S. – Canada Power System Outage Task Force, Final Report on the August 14, 2003 

Blackout in the United States and Canada:  Causes and Recommendations, (April 2004) (Final Blackout 
Report). 
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enforceable, with penalties for noncompliance,”17 as well as specific recommendations for new 

standards and revisions to some existing reliability standards.  Some of the recommendations 

regarding standards related to the initiating causes of the blackout or the propagation of the 

failures, while others addressed additional deficiencies discovered during the investigation.  The 

Task Force’s Final Blackout Report noted that “several of the causes of the August 14 blackout 

[were] strikingly similar to those of the earlier blackouts.  Clearly, efforts to implement earlier 

recommendations [were] not adequate.”18 

Staff Report Discussion of Standards Related to Blackout 

The Staff Report on NERC’s proposed reliability standards acknowledges the importance 

and difficulty of making the transition from a regime of voluntary standards to mandatory 

reliability standards that are both technically sound and legally enforceable.  The Staff Report 

also recognizes the practical limits on the ability of NERC, regional reliability organizations, and 

industry stakeholders to modify reliability standards quickly. 

However, the Staff Report stresses the need for immediate focus on those reliability 

standards that are most important to bulk power system reliability, in particular those relating to 

recommendations of the Final Blackout Report that have not yet been fully implemented.  The 

Staff states that 13 of the Final Blackout Report Recommendations address the NERC operating 

policies and planning standards that were in effect on a voluntary basis at the time of the Final 

Blackout Report.  The Staff suggests specific provisions in 22 standards would be required in the 

areas of: (1) emergency operations; (2) vegetation management; (3) operating personnel training; 
                                                 

17 Id. at 140 (the Task Force made 46 recommendations urging improvements to: enhance the 
situational awareness of operators; establish training and certification requirements for operators, 
reliability coordinators, and operator support staff; upgrade the effectiveness of internal and external 
communications during alerts, emergencies and other critical situations; and improve vegetation 
management). 

18  Id. at 139. 
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(4) protection systems and their coordination; (5) operating tools; (6) backup facilities; (7) 

reactive power and voltage control; (8) system modeling and data exchange; (9) communications 

protocols and facilities; (10) requirements for determination of equipment ratings; (11) 

synchronized data recorders; (12) clearer criteria for operationally critical facilities; and (13) 

appropriate use of the Transmission Loading Relief (TLR) procedure.19 

Staff further notes that the Final Blackout Report identified eight recurring contributing 

factors that were common to a number of the major blackouts between 1965 and 2003: (1) 

conductor contact with trees; (2) overestimation of dynamic reactive output of system generators; 

(3) inability of system operators or coordinators to visualize events on the entire system; (4) 

failure to ensure that system operation was within safe limits; (5) lack of coordination on system 

protection; (6) ineffective communication; (7) lack of “safety nets;” and (8) inadequate training 

of operating personnel.20  The Staff Report identifies several areas in which the new standards 

fall short of the recommendations in the Final Blackout Report.  The Staff seeks comment on 

whether blackout recommendations regarding standards should be given the highest priority by 

the Commission and the industry. 

 As noted in the Staff Report, the blackout recommendations relate to NERC’s operating 

policies and planning standards that existed prior to the blackout.  NERC replaced these 

operating policies and planning standards in full after the blackout, with the implementation of 

the Version 0 standards that became effective in April 2005.  The Staff Report also comments on 

NERC’s proposed standards that were filed with the Petition for Approval, but does not 

acknowledge the significant standards development work that is ongoing to address blackout 

                                                 
19 Many of these issues have been discussed earlier in these comments. 
20 Staff Report at 107. 
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recommendations.  Modifications to the proposed reliability standards reflecting these efforts 

will be filed as soon as the work is completed. 

Overview of NERC Actions to Address Standards-Related Recommendations 

NERC and the industry have taken the blackout recommendations related to standards 

very seriously, as seen by the volume of work completed and the results to date.  As the Staff 

notes, it takes time to develop the basis for complex technical standards.  Some proposed 

standards require evaluation of existing practices to identify what works and what doesn’t and 

also which ones may require engineering analysis or new methods.  NERC has had no greater 

priority since August 2003 than addressing recommendations from the Final Blackout Report 

and preparing to become the ERO.  NERC has and will ensure that all standards development 

related to blackout recommendations continues to receive the highest priority. 

In February 2004, as the blackout investigation drew to a close, but before the final report 

of the Task Force was out, the NERC Board of Trustees directed 14 major actions to prevent 

future cascading blackouts.21  Some of these directives required remedial actions by specific 

entities to correct deficiencies that caused the blackout.  Other directives addressed improving 

reliability standards, strengthening compliance enforcement, and establishing a reliability 

readiness audit and improvement program.  Some results from the Board initiatives related to 

improving standards include: 

• Immediate changes prior to summer 2004. 

o Adopted 40 new compliance templates providing detailed measures for 

monitoring compliance with the highest priority operating policies and planning 

standards (April 2004). 

                                                 
21 Actions to Prevent Future Cascading Blackouts issued February 10, 2004. 
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o Adopted revisions to Operating Policies 5, 6, and 9 incorporating sharper 

language regarding the responsibilities and performance requirements of reliability 

coordinators, transmission operators and balancing authorities, thereby addressing 

several concerns noted in the blackout investigation (June 2004). 

o Initiated a program in April 2004 to report all vegetation-related 

transmission outages and make vegetation management plans subject to review by 

NERC, regional reliability organizations, and applicable regulators.  These 

requirements were included in a Version 0 standard effective April 2005.  The 

standard was replaced in February 2006 with a more stringent standard, FAC-003-1, 

adding minimum clearance requirements between vegetation and energized 

conductors and adopting a zero tolerance provision for contacts between conductors 

and trees on the right-of-way. 

o Initiated a new requirement that all real-time bulk power system operators 

and reliability coordinators have, in addition to other training, at least five days per 

year of training and drills in system emergencies, using realistic simulations.  Initial 

training was to be completed by June 2004.  This training requirement was adopted 

into the Version 0 standards. 

o Initiated development of a new, comprehensive training standard 

addressing use of a systematic approach to training and incorporating specific 

requirements for the nature, content, and quality of training of real-time operating 

personnel.  This standard is planned for completion in 2006.  A future project is 

proposed for expanding the scope of training requirements to include other positions 

essential for reliability of the bulk power system. 
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• Version 0 standards  

o Translated all existing operating policies and planning standards into 

reliability standards.  The translation included incorporation of Reliability Functional 

Model entities to more precisely assign accountability for reliability and other 

clarifying revisions, such as changing guidelines stated as “should” to requirements 

stated as “shall.”  The Version 0 translation effort began in May 2004 and concluded 

with the adoption of 90 new reliability standards effective April 2005. 

• Approved  permanent new cyber security standards to replace the urgent action 

standard. 

• New standards in development or research 

o Initiated development of a new standard on relay loadability, otherwise 

known as the “zone 3 relay” issue that was deemed to have contributed to the 

cascading failure of hundreds of transmission lines on August 14, 2003.  A first draft 

of the standard is scheduled for posting in mid-July 2006.  Two comprehensive 

technical reports by NERC’s System Protection and Control Task Force serve as the 

basis for the proposed new criteria: Methods to Increase Line Relay Loadability and 

Switch-on-to-Fault Schemes in the Context of Line Relay Loadability. 

o Completed a North America-wide evaluation of the effectiveness of 

existing reactive power and voltage control standards and their implementation.  The 

report was approved by the Board of Trustees in December 2005 and its 

recommendations are serving as the basis for proposing new and revised standards 

addressing reactive power and voltage control.  The documents are available at the 

following website.   http://www.nerc.com/~filez/spctf.html. 
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o Initiated a study of existing practices and facilities for under-voltage load 

shedding.  The report was approved in February 2006 and will serve as the basis for 

new study guidelines as well as support potential future standards on under-voltage 

load shedding. 

o Initiated an evaluation of real-time operating tools and situation 

awareness, assisted by the Lawrence Berkeley National Laboratory.  The study is 

ongoing and is expected to result in proposals for new standards as well as the 

identification of examples of excellence. 

o Developed two new standards on regional requirements for disturbance 

monitoring equipment installation and data reporting, scheduled for approval in 

August 2006.  Initiated development of proposed new standards for phasor 

measurements. 

o Initiated a new standards project to reevaluate the existing criteria for the 

design and planning of the bulk power system (revise the TPL-001 to TPL-004 

standards). 

o Initiated a new standard on system personnel training  

o Developed organization certification standards 

o Developed standards on system modeling and data requirements 

o Developed new standards on facility ratings 

As seen by the partial description above, substantial work has been completed to address 

blackout recommendations related to standards.  These achievements establish a solid foundation 

upon which to add new standards and revise the existing ones.  Some of the hardest work, on 
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issues such as relay loadability, reactive power and voltage control, under-voltage load shedding, 

and others, requires extensive investigation before standards can be drafted. 

Communications between industry and applicable regulators are essential to the further 

development of the standards and to continued understanding of the practical limitations and 

cost-risk-benefit considerations.   

Description of Standards Work Referenced to Specific Recommendations 

 This section describes the status of the work ongoing to address specific 

recommendations from the U.S.-Canada Task Force Final Blackout Report.22 

Recommendation 16.  Establish enforceable standards for maintenance of electrical 

clearances in right-of-way areas. 

Recommendation 16.A.  Enforceable Standards.  NERC should develop clear, 

unambiguous standards pertaining to maintenance of safe clearances of transmission lines 

from obstructions in the lines’ right-of-way areas, and procedures to verify compliance 

with the standards.  States, provinces, and local governments should remain free to set 

more specific or higher standards as they deem necessary for their respective areas. 

Results:  NERC created a initial vegetation management standard and included it in the 

Version 0 reliability standards approved by the NERC Board of Trustees in February 2005.  This 

Version 0 standard was considered preliminary by NERC, the industry, and regulators, and 

development of a new standard was subsequently initiated.  A comprehensive Transmission 

Vegetation Management Program Standard was successfully balloted and adopted by the NERC 

Board on February 7, 2006, with an effective date of April 7, 2006.  This standard is intended to 

improve the reliability of the electric transmission systems by eliminating transmission outages 

                                                 
22 The recommendations in this section refer, by number, to the specific recommendations of the 

U.S.-Canada Task Force Final Blackout Report. 
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from vegetation located on transmission rights-of-way and minimizing outages from vegetation 

located adjacent to rights-of-way, maintaining safe clearances between transmission lines and 

vegetation on and along transmission rights-of-way, and establishing a system for reporting 

vegetation-related outages of the transmission systems (>200 kV) to the respective regional 

reliability councils and NERC. 

The requirements included in the existing NERC standard provide for each transmission 

owner to develop its own program reflecting the geographic and environmental conditions it 

faces, including its particular transmission design policies and practices.  The clearances 

specified by the standard are based on IEEE Standard 516-2003, for flashover distances for 

various conditions and suggested ANSI Tree Care Standard (A300) as best practices.  The intent 

of the vegetation management requirements is not to develop a one-size-fits-all standard, but to 

require each transmission owner to develop a program tailored to their circumstances and best 

allow them to meet the performance requirements associated with the NERC vegetation 

management standard.  The plan is required to take into consideration the time required to obtain 

permission or permits from landowners or regulatory authorities, and to develop mitigation 

measures to achieve sufficient clearances for the protection of transmission facilities at locations 

on the right-of-way where the transmission owner is restricted from attaining the clearances 

specified in the standard.23  

Recommendation 16.B.  Right-of-Way Management Plan.  NERC should require 

each bulk electric transmission operator to publish annually a proposed right-of-way 

management plan on its public web site, including a report on its right-of-way management 

activities for the previous year.  The management plan should include the planned 

                                                 
23 NERC November 1, 2005 report to the Board of Trustees, p. 8. 
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frequency of actions such as right-of-way trimming and herbicide treatment, and the 

report should give the dates when the rights-of-way in a given district were last inspected 

and corrective actions taken. 

Results:  Standard FAC-003-1 requires transmission owners to make vegetation 

management procedures and documentation of work completed available for review and 

verification upon request by the applicable regional reliability organization, NERC, or applicable 

federal, state, or provincial regulatory agency.24  The standard does not require each transmission 

owner to post a report on its right-of-way management activities for the previous year.  Many 

transmission owners believe that such postings would inappropriately place critical energy 

infrastructure information (CEII) into the public domain.  Individual transmission owners have 

already filed their plans with the Commission in response to its one-time request, and a number 

of these filings requested CEII protection.  The new vegetation management standard requires 

the regional reliability organizations, as compliance monitors for this standard, to periodically 

audit the plans and activities of their transmission owners.  All violations would be reported on 

NERC’s web site as part of its quarterly compliance report. 

Recommendation 16.C.  NERC should require each transmission owner/operator to 

submit quarterly reports of all ground-fault line trips, including their causes, on lines of 

115 kV and higher in its footprint to the regional reliability organizations.  Each regional 

reliability organization should provide a detailed annual report on ground-fault line trips 

and their causes in its area to FERC, NERC, DOE, appropriate authorities in Canada, and 

state regulators. 

                                                 
24 NERC November 1, 2005 report to the Board of Trustees, p. 5. 
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Results:  The regional reliability organizations have established reporting requirements 

for transmission owners on vegetation management, and file quarterly reports with NERC.  The 

reports show continued evidence of contact between trees on rights-of-way and energized 

transmission line conductors in many areas of the Eastern and Western Interconnections in 2004 

and in 2005.  With additional years of data, NERC will be able to identify trends and problem 

areas. 

Recommendation 17.  Strengthen the NERC Compliance Enforcement Program. 

  Recommendation 17.D.  In addition to the NERC recommendation of Feb. 10, 2004, 

that required compliance (and readiness) audits of Control Areas be based on existing 

NERC control Area Certification Procedures and updated as new criteria are developed, 

the Task Force recommended that NERC standards be improved rapidly to make them 

clear, unambiguous, measurable, and consistent with the Functional Model. 

  Results:  In order to clarify its existing policies and standards, NERC’s Board approved 

the Version 0 reliability standards consistent with the NERC Reliability Functional Model.  

Work is underway to develop new standards and improve and strengthen many of the Version 0 

reliability standards as expeditiously as available resources allow until NERC is certified by 

FERC as the ERO.  At that time, the ERO will be responsible for developing and enforcing the 

mandatory reliability standards.  NERC is developing organization certification standards for 

reliability coordinators, transmission operators, and balancing authorities.  These standards are 

pending a field test, with balloting to follow. 

  Recommendation 19.  Improve near-term and long-term training and certification 

requirements for operators, reliability coordinators, and operator support staff. 
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  Results:  In addition to other training requirements, the NERC Board directed on 

February 10, 2004, that all reliability coordinators, control areas, and transmission operators are 

to provide at least five days per year of training and drills in system emergencies—using realistic 

simulations—for each staff person with responsibility for the real-time operation or reliability 

monitoring of the bulk electric system.  A new training standard is currently in development and 

is expected to be balloted by stakeholders by the end of 2006.  This standard will provide 

specific, quantitative measures of training for real-time operating personnel at reliability 

coordinators, transmission operators, and balancing authorities.  The standard will require a 

systematic approach to training in which responsible entities identify the desired performance for 

each real-time, reliability-related task performed by its system operators; measure the mismatch 

between actual and desired performance; and use the results as the basis for determining training 

needs and developing, delivering and evaluating training. 

Recommendation 19.A.  NERC should require training for the planning staff at 

control areas and reliability coordinators concerning power system characteristics and 

load, VAR, and voltage limits, to enable them to develop rules for operating staff to follow. 

  Results:  NERC is addressing all parts of Recommendation 19 as an integrated training 

and certification program described above.  The proposed standard will also require that each 

responsible entity have evidence that each of its real-time system operators is competent to 

perform each assigned task that is on its company-specific list of reliability-related tasks. 

Recommendation 19.B.  NERC should require control areas and reliability 

coordinators to train grid operators, IT support personnel, and their supervisors, to 

recognize and respond to abnormal [automatic] system activity. 
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  Results:  NERC has launched an operator training initiative, which will include standards 

for operator and support staff training programs.  The development process and elements of the 

training standard may be seen at: http://www.nerc.com/%7Efilez/standards/System-Personnel-

Training.html.  The drafting team working on the current training standard for real-time 

operating personnel has been tasked with developing an additional standard request for support 

personnel that affect the reliability of the bulk power system.  

R19.C.  NERC should commission an advisory report by an independent panel to 

address a wide range of issues concerning reliability training programs and certification 

requirements.   

  Results:  NERC commissioned an independent expert from the U.S. Navy Human 

Performance Center to aid in the development of a comprehensive training program with 

curriculum requirements and other standards, not just a training study.  Reports on the scope and 

status of this initiative have been made to the NERC Board of Trustees on a regular basis, and 

are available in posted board agendas and minutes. 

Recommendation 20.  Establish clear definitions for normal, alert, and emergency 

operational system conditions.  Clarify roles, responsibilities, and authorities of reliability 

coordinators and control areas under each condition. 

Results:  NERC’s Reliability Coordinator Working Group (RCWG) has developed 

definitions of normal, alert, and emergency conditions for use as a pilot program for reporting on 

the Reliability Coordinator Information System (“RCIS”) during summer 2006.  The reliability 

coordinators are taking a cautious approach because simple terms do not convey the nuances that 

are truly important for deciding what actions to take.  Also, in some cases, these definitions are 
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not consistent with those used internally by various ISOs and RTOs, and which appear in their 

tariffs. 

Recommendation 21.  Make more effective and wider use of system protection 

measures. 

  Recommendation R21.A.  In addition to reviewing Zone 3 relays on lines 230kV and 

above, NERC should require all transmission owners to broaden their review of the 

settings of Zone 3 relays to include operationally significant 115 kV and 138 kV lines, e.g., 

lines that are part of monitored flow gates or interfaces.  Transmission owners should also 

look for Zone 2 relays set to operate like Zone 3s.   

  Results:  The NERC System Protection and Control Task Force (SPCTF) completed its 

review of Zone 3 relay loadability on July 1, 2005.  This review included almost 11,000 circuit 

terminals.  NERC also broadened its review of Zone 3 relay applications to include the lower 

voltage lines recommended and a review of second stage protection systems as described in the 

recommendations of the SPCTF.25  These recommendations were endorsed by the NERC 

Planning Committee and approved by the NERC Board of Trustees on August 2, 2005.   

  During the analysis of the August 2003 blackout, a number of other relay loadability 

issues were identified that SPCTF believes should also be reviewed.  SPCTF’s Protection System 

Review Program – Beyond Zone 3 action plan, which was approved by the Planning Committee 

in June 2005, addresses the additional loadability issues for extra high voltage (“EHV”) circuits 

200 kV and above, as well as operationally significant circuits 100 kV and above. 

  Transmission System Protection Owners (TSPOs) are scheduled for completion of relay 

review circuits 200 kV and above by June 30, 2006, and mitigation by December 31, 2007.  For 

                                                 
25  ftp://www.nerc.com/pub/sys/all_updl/docs/bot/Agenda-Items-0805/Item8a-Attach1.pdf 
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operationally significant circuits 100 kV and above, review and completion by December 31, 

2006, and mitigation by June 30, 2008 are called for.  A rough estimate of circuit terminals to be 

reviewed at this voltage level is between 20,000 and 30,000, necessitating the length of the 

review and mitigation schedule. 

  In December 2005, the NERC Planning Committee approved a white paper providing the 

engineering basis for a proposed standard on relay loadability, culminating a major project to 

analyze the performance of existing protection systems and to research preferred set points to 

ensure that protection systems and settings do not limit transmission loadability, or contribute to 

cascading outages.  The Planning Committee also approved a draft Standards Authorization 

Request developed by its SPCTF to develop a standard on relay loadability.   

The NERC Standards Authorization Committee approved the SAR on relay loadability 

and on April 21, 2006, issued a request for drafting team members.  A first draft of the standard 

is expected to be posted in mid-July 2006. 

  R21.B.  In addition to the requirements for each Regional Reliability Council to 

evaluate and report on the feasibility and benefits of under-voltage load shedding (UVLS) 

capability in its load centers, NERC should require the results of the regional studies to be 

provided to federal and state or provincial regulators at the same time that they are 

reported to NERC.  In addition, NERC should require every entity with a new or existing 

UVLS program to have a well-documented set of guidelines for operators that specify the 

conditions and triggers for UVLS use. 

Results:  At its February 2006 meeting, the NERC Board approved a resolution to 

implement the recommendations of the Review of Regional Evaluations of Under-voltage Load 
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Shedding Capability in Response to NERC Blackout Recommendation 8b report, which was 

developed by the NERC Planning Committee.  The Board resolution: 

• Directs the Planning Committee to develop by the end of 2006 a comprehensive set of 

study guidelines for use in future evaluations of the need and benefit of implementing 

UVLS systems; 

• Requests each regional reliability council, in conjunction with its members, to develop 

implementation plans and schedules to install UVLS capability in those load centers 

where regional studies have identified UVLS as feasible and beneficial to preventing 

instability and to provide these plans and schedules to the Planning Committee for review 

by June 2006; 

• Directs the Planning Committee to review and report to the board at its August 2006 

meeting on the regional UVLS implementation plans and schedules; 

• Directs the Planning Committee to survey the existing UVLS systems installed on the 

bulk power system, to continue to monitor future installations, and support potential 

future standards activities in this area; and 

• Directs the Planning Committee to survey the status of research and development efforts 

on methods to more accurately determine and model load characteristics and to report to 

the board at its November 2006 meeting on the results of those efforts. 

Recommendation 21.C.  In its planned review of Planning Standard III, which 

covers the use of relays, UVLS, and other system protection measures, NERC should 

determine the goals and principles needed to establish an integrated approach to relay 

protection for generators and transmission lines and the use of load-shedding programs. 
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Results:  At its December 2005 meeting, the NERC Planning Committee approved the 

recommendations of its Blackout Recommendations Review Task Force.  The Task Force was 

formed to review the technical team’s 24 recommendations, 13 of which confirm or strengthen 

several NERC and U.S. – Canada Task Force Final Blackout Report recommendations that are 

currently being addressed and 11 of which are new technical recommendations.  The Task Force 

also developed an assignment matrix as to which subgroups of the Planning Committee and 

Operating Committee should be involved with addressing the 24 recommendations. 

R22.A.  In addition to requiring its Operating Committee to evaluate the real-time 

operating tools necessary for reliable operation and reliability coordination, including 

backup capabilities, NERC should require the Operating Committee to give particular 

attention in its report to the development of guidance to control areas and reliability 

coordinators on the use of wide-area situation visualization display systems and the 

integrity of data used in those systems. 

  Results:  The Commission sponsored a technical conference on July 14, 2004 on 

Information Technology for Reliability and Markets.  At that conference, FERC staff presented 

its views on minimum requirements and best practices for reliability software for the purpose of 

initiating industry discussion on what these minimum reliability capabilities ought to be.  This 

information was forwarded to the NERC Real-Time Tools Best Practices (RTTBP) Task Force 

established by the NERC Operating Committee.  The RTTBP Task Force was created to give 

particular attention to tools that would enhance operators’ situational awareness. 

  The RTTBP Task Force finalized a reliability tools best practices survey, which was sent 

to Lawrence Berkley National Laboratory for programming as a web-based survey.  A copy of 
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the survey is posted for information.  The web-based survey was made available to respondents 

in September 2005 with responses due in October. The areas addressed by the survey are: 

• Real Time Data Collection 

• Reliability Tools for Situational Awareness 

• Operating Practices 

• Modeling Practices 

• Tools Used for Support and Maintenance 

  The survey is designed to allow the respondents to identify what they believe to be best 

practices in their control center regarding a host of operating tools—contingency analysis, 

optimal power flow, reactive control, etc.  Following a review of the survey responses, the Task 

Force will identify those operating entities that are using or proposing to use a best practice.  The 

Task Force is conducting follow-up interviews with specific respondents to gather additional 

information related to the best practices that the respondents self-cited.  The final product of this 

process will be a list of best practices for situational awareness.  The final report of the Task 

Force is scheduled for submission to the Operating Committee in September 2006.  The report 

will make recommendations on revisions to existing standards, development of new standards, 

and development of best practices or operating guides. 

  Based on the success of this project, the Operating Committee will consider keeping 

these best practices updated and forming a permanent working group, or assigning them to one 

of its subcommittees.  NERC also has another group that is investigating the merits of 

developing best practices in general.   

  NERC is working with the DOE through the Consortium for Electric Reliability 

Technology Solutions (CERTS) on the development and implementation of the Eastern 
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Interconnection Phasor Project (EIPP).  The Western Electricity Coordinating Council’s existing 

Wide Area Measurement System (“WAMS”) and the new EIPP include installation of high-

speed measurement devices and analysis tools that will provide operators with a new class of 

operational visibility and situational awareness.  Such measurements would be incorporated into 

a defense in depth measurement and an alarming and backstop system to help reduce the 

likelihood of future blackouts. 

Currently, there are over 50 Phasor Measurement Units (PMUs) in the Eastern 

Interconnection, with 20 additional units planned for installation in 2006.  Of the 50 existing 

PMUs, 34 are connected to the Super Phasor Data Concentrator (SPDC) located at Tennessee 

Valley Authority, with 11 more awaiting integration.  The PMUs are streaming real-time data to 

the SPDC and some of the real-time tools are in beta testing.  Development has begun on 

incorporating angular separation alarming into the real-time tools to enhance reliability 

coordinator situational awareness.  Additional measurement points are needed throughout the 

Eastern Interconnection to provide the necessary observability.  EIPP is also working 

cooperatively with WECC’s WAMS project to address real-time observability in WECC.  

Within the next year, the Eastern Interconnection will have a production-grade suite of real-time 

tools based on the EIPP. 

Recommendation 22.B.1  Operating Committee should prepare its report in 

consultation with FERC, appropriate authorities in Canada, DOE, and the Regional 

Reliability Councils. The report should also inform actions by FERC and Canadian 

government agencies to establish minimum functional requirements for control area 

operators and reliability coordinators. 
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  Results:  NERC questioned the need for Commission or Canadian government agencies 

to establish their own minimum functional requirements for control area operators or reliability 

coordinators.  The Task Force accepted NERC’s position in light of the following information: 

  To demonstrate that entities registered with NERC -- reliability coordinators, balancing 

authorities, transmission operators, etc -- have at least the minimum capabilities needed to carry 

out their respective functions, NERC is developing organization certification standards that will 

include requirements for those entities that are registered with it.  Since these standards will be 

developed through NERC’s standards development process, there will be an opportunity for 

interested regulatory authorities to participate.  Further, as mandatory reliability standards are 

implemented in the United States and Canada, there will be opportunity for the Commission and 

other regulatory authorities to approve organization certification standards or remand these 

standards back to the reliability organization for further consideration 

  Recommendation 22.B.2.  That FERC, DHS, and appropriate authorities in Canada 

should require annual independent testing and certification of industry EMS and SCADA 

(supervisory control and data analysis) systems to ensure that they meet the minimum 

requirements envisioned in R3.   

  Results:  NERC expects that bulk power system owners, operators, and users will 

comply with all NERC reliability standards and it will certify certain of those organizations 

responsible for the reliability oversight of the bulk power system to ensure that they do comply.  

NERC’s compliance and certification requirements will require reliability coordinators, 

transmission operators, and balancing authorities to have adequate EMS and SCADA systems.  

Further, the reliability readiness audits will provide a sufficient evaluation of these capabilities. 
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Accordingly, NERC does not agree that conducting independent testing of those systems is 

necessary or appropriate. 

  Recommendation 23.1.  Strengthen reactive power and voltage control practices in 

all NERC regions.  In addition to NERC’s requirements of February 10, 2004, that nine of the 

10 regional reliability organizations re-evaluate within one year their implementation of existing 

reactive power and voltage control (ECAR was to complete its review by June 30, 2004), NERC 

should require the regional analyses to include recommendations for appropriate improvements 

in operations or facilities, and to be subject to rigorous peer review by experts from within and 

outside the affected areas. 

  Results:  The Planning Committee’s Transmission Issues Subcommittee surveyed the 

regions, summarized their current practices and developed recommendations for new or revised 

standards and procedures for reactive power and voltage control standards. In May 2005, the 

NERC Board accepted the report from the Planning Committee’s Transmission Issues 

Subcommittee, Evaluation of Reactive Power Planning and Voltage Control Practices, and 

initiated a number of actions to implement recommendations in that report.  In addition to 

responding to the NERC survey, several regions have created task forces to begin development 

of regional criteria.  

  At its February 2006 meeting the NERC Board approved standards for Verification of 

Generator Gross and Net Reactive Power Capability and Under-voltage Load Shedding Program 

Data and Performance.  Standards on Voltage and Reactive Control and Generator Operation for 

Maintaining Network Voltage Schedules currently are posted for pre-ballot review. 
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In addition, ECAR contracted with a vendor to conduct a voltage/reactive study to help in 

establishing regional voltage/reactive criteria. The final vendor report was completed on October 

10, 2005. 

 Recommendation 24.  Improve the quality of system modeling data and data 

exchange practices.  In addition to NERC’s requirements of February 10, 2004 calling for the 

regional reliability organizations to establish and implement criteria for validating data used in 

power flow models, benchmarking model outputs against actual system performance, and 

exchanging that validated data between regions as needed for reliable system planning and 

operations, the Commission and appropriate authorities in Canada should require all generators, 

regardless of ownership, to collect and submit generator data to NERC, using a regulator-

approved template. 

  Results:  At its May 2006 meeting, the NERC Board approved two standards that 

address system modeling and data reporting requirements:  Maintenance and Distribution of 

Dynamics Data Requirements and Reporting Procedure and Documentation of Data Reporting 

Requirements for Actual and Forecast Demands, Net Energy for Load, and Controllable 

Demand-Side Management, both of which become effective November 2, 2006. 

 Recommendation 25.  NERC should re-evaluate its existing reliability standards 

development process and accelerate adoption of enforceable standards. 

  Recommendation 25.A.  NERC should re-examine its existing body of standards, 

guidelines, etc., to identify those that are most important and ensure that all concerns that 

merit standards are addressed in the plan for standards development. 
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  Recommendation 25.B.  NERC should re-examine its plan for standards 

development to ensure that those that are the most important or the most out-of-date are 

addressed early in the process. 

Recommendation 25.C.  NERC should build on existing provisions and focus on 

what needs improvement, and incorporate compliance and readiness considerations into 

the drafting process. 

  Recommendation 25.D.  NERC should re-examine the Standards Authorization 

Request process to determine whether, for each standard, a review and modification of an 

existing standard would be more efficient than development of wholly new text for the 

standard. 

  Results:  At its June 15, 2004, meeting, the NERC Board of Trustees adopted an 

accelerated plan to re-state its existing reliability standards in clear and readily enforceable 

terms—the Version 0 NERC reliability standards.  At its February 2005 meeting, the NERC 

Board adopted the Version 0 reliability standards effective April 1, 2005.  The NERC Board, at 

its August 2, 2005, meeting approved a number of significant revisions to the NERC Reliability 

Standards Process Manual.  These revisions are aimed at streamlining and clarifying the 

standards development process and directly addressing Recommendation 25 of the Final 

Blackout Report.   

In addition, as discussed above in connection with several recommendations, NERC task 

forces are identifying best practices in several areas, which may lead to either the upgrading of 

existing standards or the development of standards in new areas.   
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  Recommendation 26.  Tighten communications protocols, especially for 

communications during alerts and emergencies. Upgrade communications hardware where 

appropriate. 

  Results:  NERC installed a new conference bridge and approved a new set of hotline 

procedures and protocols for reliability coordinator hotline calls. 

  NERC is also working on an upgrade of the RCIS.  This on-line, real-time, messaging 

system connects all reliability coordinators and many control areas. It also enables reliability 

coordinators to share emergency alerts, display Area Control Error (ACE) information, 

frequency, and selected outages.  Work in this area will be an ongoing activity as technologies 

and techniques improve. The RCIS has already had a minor upgrade, with more expected by the 

end of the year.  

 The System Data Exchange (SDX) facility has been significantly enhanced since August 

2003, including requirements for hourly uploads of outage data.  Many of the uploads are now 

automated and SDX data is automatically ported to the RCIS.  Most of that work was completed 

prior to June 2004. 

  Recommendation 27.  Develop enforceable standards for transmission line ratings. 

NERC should develop clear, unambiguous requirements for the calculation of transmission 

line ratings (including dynamic ratings), and require that all lines of 115 kV or higher be 

re-rated according to these requirements by June 30, 2005. 

  Results:  At its February 2006 meeting, the NERC Board approved the following 

standards associated with facility ratings:  Facility Ratings Methodology (to be effective on May 

1, 2006), Establish and Communicate Facility Ratings (to be effective on July 1, 2006), Transfer 
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Capability Methodology (to be effective on May 1, 2006) and Establish and Communicate 

Transfer Capabilities (to be effective on July 1, 2006). 

Recommendation 28.  Require use of time-synchronized data recorders.  In its action 

items adopted February 10, 2004, NERC directed the regional reliability organizations to define, 

within one year, regional criteria for the application of synchronized recording devices in key 

power plants and substations.  The Task Force supported this recommendation strongly, but 

recommended a broader approach with four components. 

  Recommendation 28.A.  FERC and appropriate authorities in Canada should 

require the use of data recorders synchronized by signals from the Global Positioning 

System (GPS) on all categories of facilities whose data may be needed to investigate future 

system disturbances, outages, or blackouts. 

  Results:  These requirements have been adopted by NERC, the regional reliability 

organizations and industry, as reflected by the work noted under Recommendations 28.B and C. 

  Recommendation 28.B.  NERC, reliability coordinators, control areas, and 

transmission owners should determine where high-speed power system disturbance 

recorders are needed on the system, and ensure that they are installed by December 31, 

2004. 

  Recommendation 28.C.  NERC should establish data recording protocols.   

  Results:  NERC’s Interconnection Dynamics Working Group (IDWG) has examined 

NERC’s standards on disturbance monitoring as well as existing interconnection-wide practices 

and concluded that the NERC DME standards and related regional requirements should be 

strengthened.  The IDWG developed a set of recommendations for specific improvements that 

are included in its report, Review of Regional Disturbance Monitoring Equipment, which 
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addresses both the NERC and U.S. – Canada Task Force recommendations.  The Planning 

Committee approved IDWG’s report at its March 2005 meeting and the NERC Board accepted 

the report at its May 2005 meeting.  Two new standards – Define Regional Disturbance 

Monitoring and Reporting Requirements, and Disturbance Monitoring Equipment Installation 

and Data Reporting – were posted for a 30-day pre-ballot review through June 14, 2006. 

A proposed new standard, to be drafted in 2006 and approved in 2007, will set 

requirements for the real-time monitoring and recording of system performance using phasor 

measurement devices. The August 2003 blackout proved the value of such devices in analyzing 

the causes and failure modes of major system disturbances. 

Recommendation 30.  Clarify criteria for identification of operationally critical 

facilities, and improve dissemination of updated information on unplanned outages.  NERC 

should work with the control areas and reliability coordinators to clarify the criteria for 

identifying critical facilities whose operational status can affect the reliability of neighboring 

areas, and to improve mechanisms for sharing information about unplanned outages of such 

facilities in near real-time. 

  Results:  The NERC Operating Committee’s Operating Limits Definition Task Force 

(OLDTF) has developed a draft technical document that is being used by reliability coordinators.  

This document provides approaches through which excellence in system reliability can be 

achieved for the application of reliability standards as they pertain to IROLs.  This document 

includes a definition of a critical facility or element covering both SOL and IROL values.  The 

Reliability Coordinator Reference Document - System Data Exchange (SDX) – Eastern 

Interconnection Only, defines the method and frequency for submittal of operational data 
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required for ATC calculations and the NERC TLR application, the IDC, and power system 

studies.  

  The risk of inadvertent disclosure of Critical Energy Infrastructure Information is an 

ongoing concern that must be taken into account.  NERC will continue to assess this risk. 

  Recommendation 31.  Clarify that the TLR process should not be used in situations 

involving an actual violation of an Operating Security Limit. Streamline the TLR process. 

  Results:  As described previously in these comments, NERC’s Operating Committee 

revised Operating Policies 5, 6, and 9 in 2004 to address these issues.  These changes have been 

incorporated into NERC’s Version 0 reliability standards.   

  Recommendation 32.  Implement NERC IT standards.  The Task Force 

recommends that NERC standards related to physical and cyber security should be 

understood as being included within the body of standards to be made mandatory and 

enforceable in Recommendation No. 1. 

  Recommendation 32.A  NERC should ensure that the industry has implemented its 

Urgent Action Standard 1200; finalize, implement, and ensure membership compliance 

with its Reliability Standard 1300 [CIP-002-1 through CIP-009-1] for Cyber Security and 

take actions to better communicate and enforce these standards. 

  Results:  NERC is leading the industry in the efforts to ensure that the bulk power 

systems in North America are reliable, adequate and secure.  Representatives from the Canadian 

bulk power system entities actively participate in the Canadian Electricity Association (CEA) – 

Critical Infrastructure Protection Working Group and the NERC CIPC.  The mandate of the CEA 

working group and the NERC committee is the development, continuous improvement, and 

promotion of the adoption of physical and cyber security measures.   
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  The NERC Urgent Action Cyber Security Standard was established in August 2003 as a 

conditional standard and included requirements for: 

 • Corporate security strategy and governance; 

• Periodic assessment of risks and vulnerabilities; 

• Monitoring and controlling access; 

• Employee background screening; and 

• Clear accountability for cyber and physical security. 

  On May 2, 2006, the NERC Board voted to accept the Critical Infrastructure Protection 

(CIP)-002 through CIP-009 standards.  These standards became effective June 1, 2006, at which 

time the Urgent Action 1200 standard was superseded. 

  In addition to the aforementioned requirements, the permanent cyber security standards 

address requirements for:  

• Data and information classification according to confidentiality; 

• Identification and protection of critical cyber assets related to the reliable operation of the 

bulk electric systems; and  

• Process control and Supervisory Control and Data Acquisition Systems (SCADA). 

  Recommendation 32B  Control areas and reliability coordinators should implement 

existing and emerging NERC standards, develop and implement best practices and policies 

for IT and security management, and authenticate and authorize controls that address 

EMS automation system ownership and boundaries. 

  Results: The  NERC Critical Infrastructure Protection Committee Outreach Working 

Group has conducted three workshops to aid in the compliance with the NERC urgent action 

standard.   
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  The standard called for substantial compliance by January 1, 2004, and full compliance 

by January 1, 2005.  The NERC Compliance Enforcement Program completed its second round 

of monitoring compliance with the Urgent Action cyber security standard 1200 as of the 

beginning of 2005.  The specific results are classified as Critical Energy Infrastructure 

Information and are being shared confidentially with the Compliance Committee of the Board. 
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General Issues Identified in Commission Staff Assessment 

In its Petition for Approval, NERC identified a number of areas for improvement of the 

proposed standards and proposed a work plan to address these issues.  The Staff Report 

acknowledges the issues identified by NERC and notes some additional areas of concern. 

Applicability – Who Must Comply 

In Order No. 672, the Commission states that a proposed reliability standard should be 

clear and unambiguous regarding what is required and who is required to comply.  Users, 

owners, and operators of the bulk power system must know what they are required to do to 

maintain reliability.26  Section 215(b) of the FPA requires all “users, owners and operators of the 

bulk power system” to comply with Commission-approved reliability standards. 

Each current NERC standard identifies entities to which the standard applies based on the 

NERC Reliability Functional Model.27  The Staff Report concludes that the Reliability 

Functional Model omits certain categories of users, owners and operators, and it includes other 

categories of entities that are not users, owners or operators.  The Staff Report states that these 

differences must be reconciled for a given proposed reliability standard in order to make it 

technically sound and legally enforceable.  The Staff Report states further that the applicability 

sections of the standards are not always sufficiently specific to be clear and unambiguous about 

the applicability of the standard.   The Staff is concerned with a lack of clarity that occurs when a 

given type of entity may perform more than one of the functions covered by the standard 

depending on the circumstances. 

                                                 
26 Order No. 672 at P 325. 
27 Such functional classes of entities include: reliability coordinators, balancing authorities, transmission 

operators, transmission owners, generator operators, generator owners, interchange authorities, transmission service 
providers, market operators, planning authorities, transmission planners, resource planners, load-serving entities, 
purchasing-selling entities, and distribution providers. 
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 The Staff Report errs insofar as it suggests that the proposed standards are not technically 

sound nor legally enforceable on the basis of the information provided in the applicability section 

of the standards.  The term “owner, operator and user of the bulk power system” defines the 

statutory applicability of the reliability standards.  The Reliability Functional Model adds 

descriptive detail to reliability functions so the applicability of each standard can be clearly 

defined.  As a simple example, applicability is much clearer if a standard says “a generator 

operator shall verify the reactive power output capability of each generating unit” than if the 

standard says “a bulk power system user shall verify the reactive power output capability of each 

generating unit.”  The use of the Reliability Functional Model in the standards narrows the 

applicability of the standard to a particular class or classes of bulk power system owners, 

operators, and users.  A standard is more clearly enforceable when it narrows the applicability to 

a class of entities than if the standard simply references all bulk power system owners, operators 

and users. 

 Every entity class described in the Reliability Functional Model performs functions that 

are essential to the reliability of the bulk power system.  This point is best highlighted with the 

example that might be the most difficult to understand, the inclusion of distribution providers.  

Section 215 of the FPA specifically excludes facilities used in the local distribution of electric 

energy.  Nonetheless some of the NERC standards apply to a class of entities called distribution 

providers.  Distribution providers are covered because although they own and operate facilities 

used in the local distribution of electric energy, they also perform functions affecting and 

essential to the reliability of the bulk power system.  With regard to these facilities and functions 

that are material to the reliability of the bulk power system, a distribution provider is a bulk 

power system user.  Requirements for distribution providers in the proposed reliability standards 
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apply to the under-frequency load shedding relays that are maintained and operated within the 

distribution system to protect the reliability of the bulk power system.  There are also 

requirements for distribution providers to provide demand forecast information for the planning 

of reliable operations of the bulk power system. 

 A similar line of thinking can apply to every other entity in the Reliability Functional 

Model, including LSEs and PSEs, which are users of the bulk power system to the extent they 

transact business for the use of transmission service or to transfer power across the bulk power 

system.  NERC has specific requirements for these entities based on how these uses may impact 

the reliability of the bulk power systems.  Other functional entities are more obviously bulk 

power system owners and operators, such as reliability coordinators, transmission owners and 

operators, generator owners and operators, planning authorities, transmission planners and 

resource planners.  It is to the extent to which these entities provide for a reliable bulk power 

system or perform functions that materially affect the reliability of the bulk power system that 

these entities fall under the jurisdiction of Section 215 of the FPA and the proposed reliability 

standards.  The use of the Reliability Functional Model simply groups these entities into logical 

functional areas to enable the standards to more clearly define the applicability. 

 The applicability of the reliability standards is crystallized through NERC’s plan 

(described in NERC’s application for certification as the ERO) to register all entities that 

perform the listed functions in the standards in a compliance registry.  The resulting matrix will 

list each entity and the functions for which it is registered to perform.  Applicability becomes a 

simple exercise of noting the functions listed in the standard, e.g. transmission operator, and then 

looking at the registration list to see who has registered as a transmission operator.  NERC’s 

Organization Registration and Certification Program will be sending a letter to each chief 
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executive of each entity to confirm the registration and the functions for which the entity is 

responsible.  The registration will be maintained and adjusted over time to ensure all bulk power 

system owners, operators, and users that have a material impact on the bulk power system are 

specifically identified as needing to comply with the standards. 

Enforceability of Standards Applied to Regional Reliability Organizations 

The Staff Report points out that some NERC standards are applied to regional reliability 

organizations and suggests that these standards are not enforceable because regional reliability 

organizations are not bulk power system owners, operators, or users.   

NERC disagrees with this Commission Staff suggestion for several reasons.  First, the 

Commission’s own interpretation of Section 215 of the FPA clearly states that ERO rules of 

procedure and reliability standards apply to all bulk power system owners, operators and users, 

and members of the ERO.  Each regional reliability organization will voluntarily register as a 

member of the ERO and fall within the statutory and regulatory jurisdiction for that reason.  In 

addition, NERC will include each regional reliability organization in its compliance registry, 

which will make clear that the regional reliability organizations have compliance obligations.   

Second, regional reliability organizations perform certain functions addressed by the 

standards on behalf of their members who are bulk power system owners, operators, and users.  

The provision of services essential to reliability of the bulk power system brings regional 

reliability organizations within the jurisdiction defined in Section 215 of the FPA.  There are 

parallels with other defined functions.  For example, a PSE entity may own or operate no electric 

assets and may have no fixed customers to serve ⎯ the PSE may be providing a pure service 

function with only computers, information, and phones ⎯ yet the PSEs are users of the bulk 

power system.  The reason is that the services the PSEs provide have an impact on the reliability 
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of the power system, causing energy to flow and services to be provided.  Likewise, a planning 

authority may not be the same entity that has title to the transmission assets.  Yet the planning 

authority performs an essential function for the bulk power system ⎯ the planning for adequate 

transmission and supply resources for the future.  It is the act of performing this function and 

being registered to do so that makes an entity subject to enforcement of the reliability standards 

as a bulk power system owner, operator, or user.  Like these two examples, regional reliability 

organizations perform certain functions critical to the planning, coordination, and operation of 

bulk power systems. 

Third, the regional reliability organization is performing functions on behalf of its 

members, who are also jurisdictional.  By their nature, some aspects of planning and operating 

bulk power systems require coordination.  By providing this coordinating function, the regional 

reliability organizations are acting on behalf of their members to perform services essential to the 

reliability of the bulk power system and accepting responsibility for doing so.  A similar situation 

arises in the case of generation and transmission cooperatives and joint action agencies.  For 

example, NERC proposes as the ERO to allow the generation and transmission cooperative or 

joint action agency to register as the responsible entity for its cooperative members.  This is 

appropriate when the agency is the primary performer of functions on behalf of the members, 

such as purchasing and selling energy and arranging transmission and reliability services.  The 

regional reliability organization is acting as an agent of its members in the performance of 

certain reliability functions required by the reliability standards. 

The FPA and the Commission’s order do not specifically exclude regional reliability 

organizations as being bulk power system owners, operators, or users, just as they do not 

specifically exclude PSEs, planning authorities, and resource planners ⎯ other entities defined in 
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NERC’s Reliability Functional Model.  Application of reliability standards to regional reliability 

organizations also has been a long-standing practice that is well-accepted within the electric 

power industry. 

NERC is in the process of updating the NERC Reliability Functional Model to provide a 

functional description of the regional reliability organization.  Version 3 of the Reliability 

Functional Model is currently under industry review through June 26 and will be approved in 

September 2006.  The proposed functions of the regional reliability organization are: 

Conducts the regional activities related to planning and operations, and 

coordinates activities of responsible entities [i.e. bulk power system owners, 

operators, and users] to secure the reliability of the bulk electric system within the 

region and adjacent regions: 

1. Coordinates reliability assurance among adjacent regions within an interconnection 

through the development of necessary protocols and processes. 

2. Coordinates the activities related to maintaining critical infrastructure protection. 

3. Establishes reliability assurance criteria related to planning and operations within the 

region. 

4. Develops and maintains a regional reliability plan. 

5. Performs both regional transmission and regional resource adequacy evaluations. 

6. Performs evaluations of protection systems as they relate to the reliability of the bulk 

electric system within the region. 

7. Performs readiness assessments. 

8. Performs disturbance analysis evaluations. 
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In accordance with NERC’s proposed Rules of Procedure for the ERO, a regional 

reliability organization may or may not be the same organization that is providing statutory 

functions delegated by agreement with a regional entity.  NERC has its own independent 

program for monitoring compliance of regional reliability organizations with the reliability 

standards to ensure there is no conflict of interest the regional reliability organization might have 

if it were also serving as the regional entity and compliance monitor.  

Ambiguity 

 The Staff Report states that certain elements of some standards could be interpreted in a 

number of ways, especially with regard to the specificity of the standards’ requirements, 

measurability, and degrees of compliance28.  The Staff cited several examples, including the 

differing definitions for the bulk power system and the bulk electric system (Key Issue 1) and the 

30-minute recovery period for returning the system to normal following a violation of an 

interconnection reliability operating limit (Key Issue 6).  These key issues are addressed earlier 

in these comments. 

NERC agrees that there are many areas in which the reliability standards can be further 

improved beyond the changes incorporated in the Version 0 translation and other post-blackout 

clarifications to the operating policies.  NERC is committed, and is required by its own 

procedure, to review all existing standards in the next few years.  This work will be undertaken 

based on priorities coordinated with the Commission and its Staff and with applicable authorities 

                                                 
28 Representative examples are contained in the chapters pertaining to Interconnected Reliability 

Operations and Coordination, Transmission Operations, and Transmission Planning.  NERC’s 
Compliance Element Drafting Standards Team has independently identified 55 requirements in 14 
standards that need more definition or are vague.  The drafting team, which is charged with providing 
compliance elements for the 21 standards identified by NERC that do not have compliance elements, 
posted their first draft at:  
ftp://www.nerc.com/pub/sys/all_updl/standards/sar/Missing_Compl_Measures_Set1_Clean_18Apr06.pdf. 
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in Canada.  Annual work plans and periodic progress reports will provide opportunities for 

guidance and feedback regarding progress to address improvements to the standards. 

Although there are many opportunities going forward to clarify requirements in the 

standards, the existing NERC standards presented for approval in the Petition for Approval 

contain the degree of clarity and specificity required to meet the statutory test for approval.  Each 

standard that was submitted with the Petition for Approval provides a benefit to the reliability of 

the bulk power system. 

Technical Adequacy 

 The Staff Report notes that requirements specified in some standards may not be 

sufficient to ensure an adequate level of reliability.  While Order No. 672 notes that “best 

practice” may be an inappropriately high standard, it also warns that a “lowest common 

denominator” approach will not be acceptable if it is not sufficient to ensure system reliability.  

The Commission Staff cited as examples the vegetation management standard (Key Issue 2) and 

the planning standards performance criteria (Key Issue 10), which are addressed earlier in these 

comments. 

 Each standard submitted with the Petition for Approval meets the statutory test of 

providing an adequate level of reliability of the bulk power system.  Clearly, there will be 

opportunity going forward to evaluate actual performance under the standards and “raise the bar” 

as needed.  However, given the large cost and as yet undemonstrated benefit, the bar should not 

be arbitrarily set. 

Measures and Compliance 

 The Staff Report notes that some standards are missing measures and compliance 

elements, which they suggest could lead to inconsistent interpretation and enforcement of the 
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standards.  NERC’s Petition for Approval identified 21 standards in this category and states that 

a project is underway to file the measures and compliance elements by November 2006.  The 

Commission Staff states that the measures in the standards specify the criteria that are used to 

determine if an entity is in compliance with the NERC standard and that the levels of non-

compliance establish criteria for determining the severity of a violation of the standard. 

Of the current NERC standards, Commission Staff found that 26 standards do not contain 

any measures, or do not contain levels of non-compliance, or lack provisions in both categories.  

Some standards have measures but no levels of non-compliance.  An example is the Frequency 

and Response Bias standard (BAL-003-0), which has a measure requiring balancing authorities 

to perform frequency response surveys, but does not have any levels of non-compliance to 

identify the severity of a violation or to otherwise facilitate enforcement. 

Commission Staff notes that if measures and levels of non-compliance are unclear in the 

standard, the standard may not be enforceable.  The levels of non-compliance sections, however, 

are meant to facilitate enforcement and generally address the severity of violations of a standard 

and depend on factors such as the degree of impact on reliability and the frequency of instances 

of non-compliance.  For example, in the recently approved standard on vegetation management, 

there are three levels of non-compliance ranging from whether the vegetation management 

program has all necessary documentation to meet the requirements to the number of transmission 

outages due to tree contacts. 

The Staff Report also encourages the use of performance metrics, where applicable.  

Performance metrics provide a vehicle to gauge the effectiveness of the standards.  Performance 

metrics can be used to assess the overall reliability of the bulk power system, monitor trends and 
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to determine whether improvements are required in the standards.  A few reliability standards 

already do include such performance metrics, but there is potential for many more to do so. 

The Commission Staff’s views regarding the value of providing measures and 

compliance information within the text of a standard are helpful.  However, the presence or 

absence of measures or compliance elements should not be a sole determining factor as to 

whether the standard meets the statutory test for approval.  There is a difference between the 

meaning and purpose of these elements within a standard and what the Staff Report has assumed 

these elements mean. 

The requirements within a standard define what an entity must do to be compliant.  Any 

metrics associated with determining satisfactory or unsatisfactory behavior, such as the minimum 

vegetation clearance distance, must be part of the requirement.  It is the requirement that binds an 

entity to certain obligations of performance under Section 215 of the FPA. 

The measures within a standard define what an entity must do to demonstrate compliance 

to an independent entity, such as NERC or the regional entity.  Contrary to Staff’s suggestion, 

measures are not intended to contain the quantitative metrics for determining satisfactory 

performance.  The measures are the evidence that must be presented to show compliance was 

met.  For example, a measure might refer to providing a copy of a required procedure for review 

by the auditor or providing a log of data demonstrating compliance.  The measure is not the 

metric of success or failure, it is a description of what evidence must be provided to demonstrate 

compliance. 

Likewise, levels of non-compliance are beneficial in the implementation of the 

compliance program, but they are not a statutory requirement upon the ERO.  The ERO is to set 

standards for the reliability of the bulk power system.  The obligations of the bulk power system 
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users are within the requirements of the standard.  Metrics of satisfactory performance are 

defined in the requirements and NERC agrees with the Commission Staff assessment that there is 

significant room for improvement with regard to adding performance metrics.  However, the 

levels of non-compliance are tools used for compliance in determining an appropriate penalty.  

This determination could have just as easily been made on a case-by-case basis following each 

violation of a standard, and still remained consistent with the statute and the Commission’s rules. 

The Staff appears to have interpreted the levels of non-compliance in the standards as 

indicating a level of severity with regard to impact to bulk power system reliability.  This is a 

slight misinterpretation.  To be more precise, the levels of non-compliance are intended to grade 

the entity’s performance with regard to how badly the standard was missed:  level 1 is a slight 

miss and level 4 is a very wide deviation from expected behavior.  “Risk factors” are being 

identified using information regarding potential consequences to the bulk power system resulting 

from a violation of a reliability standard.  NERC has developed a risk factor for every 

requirement in the standards and is in the process of receiving industry comment and preparing 

to ballot the risk factors in September.  The risk factors will be added to the standards in the 

November 2006 filing promised in the Petition for Approval. 

In effect, NERC has added supplemental information to the body of a standard to aid in 

the implementation of the standard, when there is no statutory obligation to define within a 

standard what an auditor will examine when visiting an entity to determine compliance and there 

is no statutory obligation to categorize degrees of severity of non-compliance into four categories 

before the facts of any investigation of a violation.  NERC has included this information within 

the standards as additional information to facilitate compliance monitoring and enforcement.  

The industry prefers this information to be provided within the text of the standards to clarify 
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how they will be monitored for compliance.  But there is no statutory limitation on how the ERO 

or regional entities would monitor compliance with a particular standard or even that such 

information must be contained within a standard. 

It is for these reasons that NERC believes that the proposed standards meet the statutory 

test for approval, whether or not the supplemental information in the measures section or 

compliance section of the standard has been provided.  That said, NERC believes the standards 

should include these elements and is working diligently to complete these elements for submittal 

to the Commission in November 2006. 

Fill-in-the-Blank Standards 

The phrase "fill-in-the-blank standards" has been coined to refer to those standards that 

require a bulk power system owner, operator, or user to follow regional criteria that are not part 

of a reliability standard.  These “fill-in-the-blank” standards have been identified and discussed 

earlier in these comments.  The practice of using “fill-in-the-blank” standards was acceptable 

historically when standards were voluntary, but not with standards that are mandatory and 

enforceable under statutory authority. 

There are two groups of standards affected.  One is the group of standards in which 

NERC requires the regional reliability organization to set certain criteria or procedures for 

reliability in the region.  NERC believes these standards are enforceable and do meet the 

statutory test for Commission approval.  The simple fact is that such a standard, when approved 

by the Commission, would place a requirement on the regional reliability organization to 

perform a certain task meeting specified requirements.  Such a requirement is enforceable and 

compliance can be readily monitored. 
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It is the second group of requirements for which enforceability may be in question.  It is 

the set of requirements in the NERC standards that direct a bulk power system owner, operator, 

or user to perform a task in accordance with the regional reliability organization criteria.  

Because the criteria have not been filed for approval as ERO standards in accordance with 

Section 215 of the FPA and the Commission’s regulations, it is reasonable to presume that those 

criteria cannot be enforced using delegated authorities under the statute and the Commission’s 

rules.  The regional criteria referenced in this manner simply are not ERO standards. 

NERC recognized this issue early in the process of developing its application to become 

the ERO.  NERC has formed and staffed a program to coordinate development of regional 

standards and to address the “fill-in-the-blank” issue.  A team with representation from each 

region has been formed and already begun to review the affected standards to prepare 

recommendations for a course of action.  The intention, as reported in the Petition for Approval, 

is to prepare an action plan and schedule to resolve each “fill-in-the-blank” standard.  The plan 

will be filed in November 2006.  It is expected that redoing these standards will take 

approximately three years, with the highest priority standards being addressed earliest. 

There are several possible outcomes with regard to each affected standard.  The work 

team is completing a review to verify which standards are in fact “fill-in-the-blank”, i.e. they 

require the responsible entity to perform in accordance with regional criteria that are outside the 

NERC standards.  They will recommend several options to address each standard on a case-by-

case basis: 

Analysis Results Recommended Action 

Insufficient justification for regional 
differences. 

Replace the standard with a uniform North 
American standard. 

Mandatory enforcement is necessary for Direct the regions to develop their regional 
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reliability but regional differences are justified. criteria as consistent standards to be filed with 
NERC, FERC, and the applicable authorities in 
Canada for approval as ERO standards. 

Mandatory enforcement is not necessary for 
reliability. 

Retire the NERC standards and allow the 
regions to maintain voluntary criteria and 
procedures as needed to coordinate reliability 
in the region.  No enforcement mechanism is 
provided under the FPA. 

 

NERC supports the strong preference of the Commission for consistency with regard to 

regional differences in standards, with statutory deference for regions organized on an 

interconnection-wide basis as required by statute.  NERC will work to achieve that consistency 

and to provide sufficient justification for regional standards or variations to the NERC standards 

that are filed for Commission approval. 

Undue Negative Impact on Competition 

The Staff Report states that certain standards raise concerns about their effects on 

competition, such as the standards that govern the calculation of Available Transfer Capability 

(ATC).  The Commission is considering the issues associated with ATC calculation in greater 

detail in Docket Nos. RM05-17-000 and RM05-25-000. 

NERC believes that all existing proposed standards meet the statutory test for approval 

with respect to impacts on competition.  The NERC standards process requires due consideration 

of impacts on competition and NERC’s standards have been developed in close coordination 

with NAESB, which develops business practice standards for the wholesale electric industry.  No 

further comment is provided here, as the Commission Staff did not provide any specific 

examples to explain the nature of any concern they might have. 

On May 2, 2006, the NERC Board directed the implementation of a joint standards 

development procedure to enable NERC to go beyond simply coordinating development of 
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standards to working jointly with NAESB on standards.  The ATC standards referenced by 

Commission Staff are being developed through such a joint project.  NERC is also a party to a 

memorandum of understanding with NAESB and the ISO/RTO Council to coordinate the 

development of reliability standards with business practices and ISO/RTO protocols. 

Ideal Characteristics of Standards 

In its proposed ERO rules of procedure and an update to the standards development 

procedure,29 NERC has begun to emphasize the characteristics of reliability standards that make 

for good standards.  These characteristics will be provided to drafting teams and serve to guide 

future standards development work.  The characteristics are provided here as a way to indicate to 

the Commission that NERC is addressing the issues raised by Commission Staff regarding 

applicability, ambiguity, technical adequacy, measures and compliance information, regional 

variations, and impacts on competition.  The following characteristics describe objectives to be 

considered in the development of reliability standards: 

1. Applicability — Each reliability standard clearly identifies the functional classes of 

entities responsible for complying with the reliability standard, with any specific 

additions or exceptions noted.  Such functional classes30 include: reliability coordinators, 

balancing authorities, transmission operators, transmission owners, generator operators, 

generator owners, interchange authorities, transmission service providers, market 

operators, planning authorities, transmission planners, resource planners, load-serving 

entities, purchasing-selling entities, and distribution providers.  Each reliability standard 

identifies the geographic applicability of the standard, generally presumed to be the entire 
                                                 

29 These documents were filed with NERC’s certification application in Docket No. RR06-1. 
30 These functional classes of entities are derived from NERC’s Reliability Functional Model.  

When a standard identifies a class of entities to which it applies, that class must be defined in the Glossary 
of Terms Used in Reliability Standards. 
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North American bulk power system unless otherwise noted.  A standard may also identify 

any limitations on the applicability of the standard based on electric facility 

characteristics. 

2. Reliability Objectives — Each reliability standard has a clear statement of purpose that 

describes how the standard contributes to the reliability of the bulk power system. 

3. Requirement or Outcome — Each reliability standard states one or more requirements, 

which if achieved by the applicable entities, will provide for a reliable bulk power 

system, consistent with good utility practices and the public interest. 

4. Measurability — Each performance requirement is stated so as to be objectively 

measurable by a third party with knowledge or expertise in the area addressed by that 

requirement.  Each performance requirement has one or more associated measures used 

to objectively evaluate compliance with the requirement.  If performance can be 

practically measured quantitatively, metrics are provided to determine satisfactory 

performance. 

5. Technical Basis in Engineering and Operations — Each reliability standard is based 

upon sound engineering and operating judgment, analysis, or experience, as determined 

by expert practitioners in that particular field. 

6. Completeness — Reliability standards are complete and self-contained.  Supporting 

references may be provided with standards, but they are not part of the standard and do 

not impose mandatory requirements. 

7. Consequences for Noncompliance ⎯ In combination with guidelines for penalties and 

sanctions, as well as other ERO and regional entity compliance documents, the 

consequences of violating a standard are clearly known to the responsible entities. 
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8. Clear Language ⎯ Each reliability standard is stated using clear and unambiguous 

language.  Responsible entities, using reasonable judgment and in keeping with good 

utility practices, are able to arrive at a consistent understanding of the required 

performance. 

9. Practicality — Each reliability standard establishes requirements that can be practically 

implemented by the assigned responsible entities within the specified effective date and 

thereafter. 

10. Consistent Terminology — To the extent possible, reliability standards use a set of 

standard terms and definitions that are approved through the NERC reliability standards 

development procedure. 
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Review of Specific Standards 

The Staff Report provided comments on individual standards and groups of standards.  In 

this section, NERC addresses these additional comments.  Comments related to the 12 key issues 

discussed above in these comments are not repeated here. 

At the outset, it must be noted that the Staff Report identifies no unsafe or unnecessary 

standards.  All of the proposed standards filed with the Petition for Approval are required to 

ensure safe and reliable operation of the bulk electric system.  In the discussion that follows, 

where the Staff comments or NERC review identify issues to be addressed, it is NERC’s plan to 

address those issues as part of the ongoing review and improvement of the reliability standards 

over time. None of the issues identified in the discussion below is a reason not to approve the 

reliability standards as proposed.  The proposed standards are necessary and adequate for 

reliability.  Resolution of the issues identified below will serve to make the proposed standards 

even better. 

Balancing (BAL) 

Commission Staff Comments:  ACE31 and the Control Performance Standards CPS1 

and CPS232 are metrics that are used in gauging the performance of Balancing Authorities.  Time 

Error Correction is a related metric but it is on an interconnection-wide basis.  All of these 

metrics have Frequency Bias as one of their basic inputs.  If the frequency bias used in the 

calculations is not the actual frequency bias, the metrics may not be measuring actual 

performance.  Staff notes that the size of a disturbance resulting in a net power change that 

                                                 
31 The instantaneous difference between a balancing authority’s net actual and scheduled 

interchange, taking into account the effects of Frequency Bias and correction for meter error. 
32 Control Performance Standard (CPS) is defined as the reliability standard that sets the limits of 

a balancing authority’s control error over a specified time period.  The CPS1 has a time period of one 
minute and CPS2 has a time period of ten minutes. 
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would produce a 0.1 Hz change in the frequency in both the Eastern and Western 

Interconnections has decreased over the last 10+ years.33  This is the opposite of what would be 

expected because each of the interconnections has grown in size.  As each interconnection grows 

in size, it would be expected to take a larger disturbance and the resulting net power change to 

cause a 0.1 Hz frequency deviation.  The use of an inappropriate frequency bias setting may have 

an adverse impact on reliability.  While these standards contain a requirement to recalculate the 

frequency bias setting for the balancing authority’s area annually, it also allows a default value of 

at least 1% of the balancing authority’s estimated yearly peak demand per 0.1 Hz change.34  Use 

of a frequency bias setting that is different than the actual net physical bias of the balancing 

authority’s area could result in less control actions than are appropriate to preserve system 

reliability. 

Staff notes that the requirement to determine the minimum frequency bias required and 

how the frequency bias should vary with generation to assure the reliability of the bulk power 

system is not covered in the standards.  It is a topic of discussion in the NERC Resource 

Subcommittee and an issue in various white papers.35  The measure identified in the standard 

requires the balancing authority to conduct frequency response surveys, but only if specifically 

requested to do so by the NERC Operating Committee.  Further, once the frequency response 
                                                 

33 NERC Resources Subcommittee (Frequency Task Force), Frequency Response Standard 
Whitepaper (2004), at 
http://www.nerc.com/pub/sys/all_updl/oc/rs/Frequency_Response_White_Paper.pdf. See also WECC 
Reserve Issues Task Force, Frequency Response Standard White Paper (2005), at 
http://www.wecc.biz/documents/library/RITF/FRR_White_Paper_v12_1-27-06.pdf.   

34 Frequency bias settings are available at 
ftp://www.nerc.com/pub/sys/all_updl/oc/opman/CPS2Bounds_2005.pdf 

35 NERC Resources Subcommittee (Frequency Task Force), Frequency Response Standard 
Whitepaper (2004), at 
http://www.nerc.com/pub/sys/all_updl/oc/rs/Frequency_Response_White_Paper.pdf.  See also WECC 
Reserve Issues Task Force, Frequency Response Standard White Paper (2005), at 
http://www.wecc.biz/documents/library/RITF/FRR_White_Paper_v12_1-27-06.pdf. 
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survey is completed, there is no requirement that the survey results be used to establish the 

balancing authority bias and there are no criteria or measures regarding how to apply the results 

of the survey.  

NERC Response:  It is important to distinguish between frequency bias and frequency 

response.  Frequency response is a measure of how the interconnection’s frequency varies with 

changes in generation and demand, and comprises generator response and load response.  

Generator response (through governor action) and load response (through the relationship 

between reactive load and frequency) tend to arrest too great a decline in interconnection 

frequency following generation failure.  However, both the generation response and load 

response are dynamic parameters—they vary with the amount and type of generation on line, and 

with the amount and type of customer load connected to the interconnection.  The frequency 

response of the interconnection is much greater (larger frequency change for a given generation 

or load change) during off-peak periods than during on-peak periods.  Indeed, the value can vary 

by 50%.  Frequency bias is a control parameter included in the balancing authority’s ACE 

calculation to prevent the balancing authority’s generation control (secondary control) from 

counteracting the desired effects of its generator response and load response.  It is the “B” term 

in the following ACE equation:  )(10)( SASA ffBIIACE −−−= . 

 Ideally, the balancing authority should set its frequency bias equal to its own natural 

frequency response, and NERC allows balancing authorities to do just that.  But a balancing 

authority can measure its frequency response only when the interconnection frequency changes 

by at least 35 mHz (0.035 Hz) because many governors do not respond to frequency deviations 

smaller than this.  Furthermore, not all balancing authorities are able to calculate their frequency 

response dynamically, and therefore NERC standards establish a minimum of 1% of the 
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balancing authority’s peak demand to ensure that the balancing authority’s AGC will not 

counteract its frequency response. 

The standard does not contain measures to assure that all balancing authorities and 

reliability coordinators participate in achieving Time Error Corrections.  Data from the NERC 

time error web page indicates that the efficiency of the Time Error Correction has significantly 

decreased over the last ten years.36  Incomplete participation in time error correction can be 

measured by using this data.  Participation in Time Error Correction requires change in 

generation output.   

Commission Staff Comments on BAL-005-0:  Commission Staff notes that this 

standard does not require either generation operators or LSEs to provide AGC capabilities to the 

balancing authority.  There is no requirement on how much AGC they must have at all times, or 

any subsequent verification process.  This is a concern because there may not be adequate 

resources to maintain system frequency close to 60 Hz.  Operation of the bulk power system 

significantly different from the 60 Hz level can result in unintentional loss of firm load and 

generation resources. 

NERC Response:  Balancing authorities must comply with NERC’s control standards 

(BAL-001 and -002), and how they do that is up to each balancing authority.  NERC could 

develop AGC standards for the generator operator or LSE if the industry wishes to do so, but 

many believe that AGC capabilities are ancillary services (specifically, regulation service) 

covered in agreements or tariffs.   Certainly, this is an example in which the existing standards 

                                                 
36 NERC, Time Error Reports, at http://www.nerc.com/~filez/timerror.html.  Yearly data for total 

efficiency was 117 percent for 1996 and 65 percent for 2005.  The calculation of efficiency by NERC in 
time error correction is the actual time change divided by the expected time change.  If there is more 
participation than expected, the efficiency can be greater than 100 percent.  The goal is to be near 100 
percent efficiency. 
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define “what” must be achieved.  If there is a need to define “how” balancing is achieved, a clear 

case has not been made to justify that based on experience to date. 

Commission Staff Comments on BAL-006: The standard includes specifications for 

reporting requirements, but no requirements to prevent a balancing authority from depending 

excessively on other balancing authorities over time.  Data available from the NERC website 

indicates that the magnitudes of inadvertent interchange for some regional reliability 

organizations in the Eastern Interconnection are increasing.37  There are no specific measures in 

the standard concerning the reliability impact of large inadvertent interchange balances. 

NERC Response:  The control performance and disturbance control standards (BAL-001 

and -002) set limits on real-time imbalances from generation control, and both are necessary for 

reliable real-time operations. Inadvertent balances (MWh) do not affect real-time operating 

reliability.  Rather, they are the accumulation of the instantaneous balancing authority 

imbalances over long time periods—hours, days, weeks, etc.  NAESB’s “Inadvertent Interchange 

Payback Standards - WEQBPS – 005-000” limits balancing authority unilateral inadvertent 

payback to minimize transmission flows and Interconnection frequency changes. 

Critical Infrastructure Protection (CIP) 

Commission Staff Comments on CIP Standards:  Commission Staff provided 

comments on Urgent Action cyber security standard 1200 which was filed for information only. 

NERC Response:  NERC did not request approval of Urgent Action 1200 cyber security 

standard, as it has been replaced by the new cyber security standards approved by the NERC 

Board on May 2, 2006.  Those standards will be filed for Commission approval following the 

technical conference on standards.  NERC will review the Commission Staff comments provided 

                                                 
37 NERC, Inadvertent Interchange, at http://www.nerc.com/~filez/inadv.html.   
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on the urgent action standard when the new standards are filed and will indicate to the 

Commission how the concerns have been addressed in the new standards. 

  Commission Staff Comments on CIP-001-0:  While applicable entities must establish 

communication contacts, there is no requirement in the standard that an entity actually contact a 

governmental or regulatory body in the event of sabotage.38  Thus, the failure to follow the 

procedures developed by an entity would not result in a violation of this standard. Further, the 

standard does not define “sabotage.”  Thus, a cyber attack that gains access to a control room but 

does not cause damage may be reported by some entities but not be reported by others if it does 

not meet their understanding of the term “sabotage.”39 

NERC Response:  NERC does not believe that a requirement for reporting to 

government agencies is a matter of jurisdiction of the respective government agencies and not a 

matter of reliability.  NERC will consider developing a definition for sabotage, although we 

believe there is no confusion within industry regarding the meaning of sabotage in CIP-001. 

Communications (COM) 

Commission Staff Comments on COM-001-0:  The first COM standard contains a 

general requirement to provide “adequate and reliable” telecommunications facilities for all 

applicable operating entities.  It has a redundancy and diverse routing requirement, but it is 

effective only “where applicable,” and no specification is provided regarding the circumstances 

where the requirement would in fact be applicable.  There are no specific or minimum 

                                                 
38 But see Standard EOP-004-0 (requiring entities to report actual or suspected physical or cyber 

attacks to the U.S. Department of Energy Operations Center).  Reference to these related requirements in 
the CIP-001 standard could prove useful to regulated entities. 

39 While UA-1200 defines “Cyber Security Incident” as “[a]ny event or failure (malicious or 
otherwise) that disrupts the proper operation of a critical cyber asset,” it is not clear whether this 
definition applies to CIP-001-0 as well.  If applicable, this definition may actually lower the reporting 
requirements where a known penetration occurs but does not disrupt operations. 
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requirements on adequacy, redundancy and diverse routing of the telecommunications facilities 

necessary to ensure the exchange of operating information, both internally and among the 

operating entities.   

To perform their real-time operational responsibilities properly, reliability coordinators 

need telecommunications facilities beyond those required by other operating entities.  The 

particular needs of reliability coordinators are not addressed in the standards.  In addition, 

leaving the specification of what constitutes adequate and reliable telecommunication facilities to 

operating entities without defining a minimum requirement based on their respective 

responsibilities may create ambiguities:  operating entities could claim to be in compliance with 

the standard and still may not have adequate telecommunications facilities for use during real-

time normal and emergency operations.  The standard does not contain specific or minimum 

adequacy, redundancy and diverse routing requirements for telecommunications facilities.  Such 

specificity may vary depending upon whether the entity has a major impact on the system 

reliability.  Such entities would have additional redundancy and diverse routing requirements.  

Commission Staff notes that the Compliance Element Standards Drafting Team had similar 

comments concerning some of the requirements.  The applicability section does not specify that 

generation operators are subject to telecommunications requirements set forth in the standard.  

This may have the effect of exempting generation operators from the standard or at least 

complicating the task of applying it to them. 

NERC Response:  NERC is not aware of any operating problems that this standard is 

causing.  The method by which reliability coordinators, transmission operators, balancing 

authorities need adequate and reliable communications facilities to comply with NERC standards 
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will drive their needs for backup communications facilities and communications circuits with 

diverse routing. 

Commission Staff Comments on COM-002-0:  Commission Staff notes that these 

requirements fulfill the “effective communications” component of the Blackout Report 

Recommendation, but do not meet the call for “tightened communications protocols,” as 

discussed above.  These provisions do not contain a requirement that the appropriate operating 

actions in normal and emergency operating conditions that may have reliability impact beyond a 

local area or reliability coordinator’s area must be assessed and approved by the reliability 

coordinator, before being implemented by the operating entities.  Some parties may suggest that 

the “assessment and approval” component is not considered a communications protocol and 

should instead be included as part of other relevant standards, such as the IRO or TOP standards.  

Commission Staff agrees that this “assessment and approval” system of checks and balances to 

ensure reliability of the interconnected systems could be embedded as an important operating 

practice for the IRO and TOP protocols.  Since this requirement is not explicitly included in the 

existing standards, Commission Staff believes the most important need at this juncture is that it 

appears somewhere in the reliability standards.  This standard does not contain a requirement 

that appropriate operating actions be assessed and approved first and then implemented in 

normal and emergency operating conditions in which reliability could be impacted beyond a 

local area.  In situations where reliability impacts on one area could potentially affect the 

footprint of a reliability coordinator and its neighboring footprints, operating actions taken by a 

balancing authority or transmission operator should require assessment and approval by their 

reliability coordinator and notification of the actions to the neighboring footprints to ensure 

reliability of the interconnected systems. 
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NERC Response:  NERC does not believe that “tightened communications protocols” 

should include the requirement that “the appropriate operating actions in normal and emergency 

operating conditions that may have reliability impact beyond a local area or reliability 

coordinator’s area must be assessed and approved by the reliability coordinator, before being 

implemented by the operating entities.”  (emphasis added). 

Other NERC standards (EOP-001 and TOP-001) clearly require the transmission 

operator, balancing authority, and reliability coordinator to coordinate their emergency operating 

plans and communicate actions with one another.  Furthermore, NERC standards clearly require 

that the transmission operator and balancing authority have the authority to take whatever action 

is needed to restore imbalances and mitigate SOL and IROL violations. 

NERC agrees with the need for development of additional standards addressing 

consistent communications protocols among personnel responsible for the reliability of the bulk 

power system. 

Emergency Operations (EOP) 

Commission Staff Comments on EOP-001-0: There is no requirement for reliability 

coordinators, who are the highest level of authority responsible for the bulk power system, to 

develop, maintain, and implement a set of plans to mitigate operating emergencies resulting from 

either insufficient generation or transmission.  The standard does not define transmission-related 

“normal,” “alert,” and “emergency” states, provide criteria for entering into these states, or 

identify authority for declaring these states as discussed in the Primary Issues section above. 

 NERC Response:  Standard IRO-001-0 — “Reliability Coordination — Responsibilities 

and Authorities” clearly requires reliability coordinators to have plans and coordination 

agreements to mitigate capacity and energy emergencies: 
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 R5. The reliability coordinator shall list within its reliability plan all entities to which the 

reliability coordinator has delegated required tasks. 

 R7. The reliability coordinator shall have clear, comprehensive coordination agreements 

with adjacent reliability coordinators to ensure that SOL or IROL violations requiring 

mitigation actions in adjacent reliability coordinator areas are coordinated. 

Standard IRO-005-0 — “Reliability Coordination — Current Day Operations” provides even 

more details on handling emergencies, and mitigating SOL and IROL violations. 

Attachment 1-EOP-002-0 Energy Emergency Alerts provides the procedures by which a LSE 

can work with its reliability coordinator to obtain capacity and energy when the LSE has 

exhausted all other options and can no longer provide its customers’ expected energy 

requirements. 

 Finally, the NERC Operating Committee approves every reliability coordinator reliability 

plan and posts those plans on its web site at http://www.nerc.com/~filez/reliaplans.html 

The reliability coordinators are now testing definitions for “normal,” “alert,” and “emergency” 

operator alerts for energy, transmission, and cyber security.  Whether those definitions are 

incorporated into NERC standards or reference documents will depend on their effectiveness. 

 Commission Staff Comments on EOP-002-0:  The standard does not address 

emergencies resulting from insufficient transmission capability nor is this issue addressed 

elsewhere in other standards.   

 NERC Response:  A number of standards related to transmission operation and 

reliability coordination address the need to operate within facility limits, SOL, and IROL.  

Collectively these standards address actions when there is insufficient transmission capability, 

including shedding of firm load during an emergency. 
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Commission Staff Comments on EOP-003-0: The standard does not specify the 

minimum load shedding capability that should be provided and the maximum amount of delay 

before load shedding can be implemented.  The standard does not require periodic drills of 

simulated load shedding (not actual shedding of firm load).  Periodic simulated drills are 

important to test the effectiveness of the processes, communications and protocols, and to 

familiarize operators from reliability coordinators, transmission operators and LSEs with their 

respective roles and responsibilities associated with the load shedding plans. 

NERC Response:  This issue was addressed previously in these comments (Key Issue 4). 

 Commission Staff Comments on EOP-004-0: The standard does not address the 

Blackout Report’s Recommendation Number 14: “Establish a standing framework for the 

conduct of future blackout and disturbance investigations.”40   

 NERC Response:  NERC does not believe the procedures for conduct of future blackout 

and disturbance investigations should be included in reliability standards.  NERC has developed 

such procedures and provided them as an appendix to its proposed ERO Rules of Procedure. 

 Commission Staff Comments on EOP-006-0:  Commission Staff notes that this 

standard requires only that reliability coordinators, the highest authority responsible for overall 

system restoration, be aware of the restoration plan of each transmission operator in its 

Reliability Coordination Area, but not that they be involved in its development or approval.   

NERC Response:  Standard EOP-006-0 — “Reliability Coordination — System 

Restoration” R3  requires the reliability coordinator to have a reliability coordinator area 

restoration plan that provides coordination between individual transmission operator restoration 

plans [highlight added] and that ensures reliability is maintained during system restoration 

                                                 
40 Blackout Report at 149. 
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events.  NERC believes that the reliability coordinator will, by necessity, have input into the 

transmission operators’ restoration plans to ensure those plans are coordinated.  That said, there 

may be merit in requiring reliability coordinators to approve the restoration plans of the 

transmission operators under the reliability coordinator’s purview, but the reliability coordinators 

and transmission operators need to discuss this. 

 Commission Staff Comments on EOP-009-0: This standard does not require the 

blackstart units to be periodically tested to ensure that they will be available when required to 

restore the system.   

NERC Response:  Standard – EOP-007-0 — “Establish, Maintain, and Document a 

Regional Blackstart Capability Plan” R1.3. requires that blackstart unit testing requirements 

include, but not be limited to: 

R1.3.1. Testing frequency (minimum of one third of the units each year). 

R1.3.2. Type of test required, including the requirement to start when isolated from the 
system, and 

R1.3.3. Minimum duration of tests. 

 

Facilities (FAC) 

 Commission Staff Comments on FAC-002-0: Commission Staff notes that Order No. 

2003-A41 requires assessments of both normal and post-contingency conditions and is therefore 

more rigorous than FAC-002-0. 

NERC Response:  While the Staff’s comments point to a valid concern, the Commission 

should nonetheless approve FAC-002-0.  NERC will continue its efforts to improve this 

standard.  FAC-002-0 should require the use of not only TPL-001-0 for normal conditions, but 

                                                 
41 Order No. 2003-A at PP 89 and 145. 



 

  124 

also TPL-002-0 and TPL-003-0 which address transmission planning requirements for loss of 

one or more bulk electric system elements. 

Interchange (INT) 

Commission Staff Comments on INT-002-0: Commission Staff notes that reliability 

coordinators and transmission operators are not included in the applicability section of this 

standard.  This is important because power flows for interchange transactions cross multiple 

balancing authority areas and affect multiple transmission paths in an interconnection, requiring 

the participation of reliability coordinators and transmission operators. 

NERC Response:  NERC believes Standard INT-004-0 — “Interchange Transaction 

Modifications” addresses the Commission Staff’s concerns: 

R1. If a reliability coordinator, transmission operator, or source or sink balancing 

authority, due to a reliability event, needs to modify an interchange transaction that is in progress 

or scheduled to be started, the entity shall, within 60 minutes of the start of the emergency 

transaction, modify the interchange transaction tag, and shall communicate the modification to 

the sink balancing authority. Reliability events may include: 

R1.1. Transmission Loading Relief procedure curtailment — Eastern Interconnection. 

R1.2. Interconnection, regional, or local overload relief or congestion management 

procedures. 

R1.3. SOL or IROL potential or actual limit violation. 

R1.4. Loss of generation. 

R1.5. Loss of Load. 

Commission Staff Comments on INT-004: The standard contains requirements 

concerning generator operators and LSE, but they are not listed in the applicability section, 
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which may have the effect of exempting them from the standard or at least complicating the task 

of applying the standard to them.  For example Requirement R2 specifically states “[a] Generator 

Operator or Load Serving Entity may request the Host balancing authority to modify...”  If these 

entities are not listed in the applicability sections, the enforceability of this provision is 

undermined.  The standard includes a provision to allow modifications to interchange 

transactions to address actual SOL/IROL violations. 

NERC Response:  Standard INT-004 R2 does not require the generator operator or LSE 

to do anything.  The standard is simply stating a fact that from time to time a generator operator 

or LSE may request a modification to a transaction.  Upon receiving such a request the balancing 

authority must take some action in the standard ⎯ the standard applies to the balancing 

authority. 

Interconnection Reliability Operations (IRO) 

Commission Staff Comments on IRO-001-0:  This standard does not explicitly assign 

responsibilities to reliability coordinators in its purpose or requirements.  Assignment can only 

be inferred from the definition of reliability coordinator in the NERC Glossary.42  

NERC Response:  Virtually every requirement in IRO-001-0 is addressed to the 

reliability coordinator, so NERC is unclear as to the point of the Commission Staff’s comment.  

Reliability coordinators will be specifically included in the compliance registry. 

Commission Staff Comments on Reliability Coordination – Wide Area View (IRO-

003-0):  Standard IRO-003-0 does not specify the criteria for defining critical facilities in 

adjacent systems whose status and loading conditions could affect the reliability of neighboring 

systems.  NERC’s Version 1 IRO-003-1 standard was recently approved by the NERC Board 

                                                 
42 NERC Glossary at 13.   
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with an effective date of August 1, 2006.  However, the revised reliability standard does not 

address the concern raised above. 

NERC Response:  Standard IRO-003-1 states that “critical facilities” are those that, if 

they fail, would result in an SOL or IROL violation.  This means that 1) critical facilities can 

only be determined by contingency analysis, 2) they change through time, and, therefore 3) may 

or may not exist. 

 Recall that an SOL or IROL violation is an operating state that can only be determined by 

running a series of what if analyses.  Therefore, this standard defines a “critical facility” as the 

facility that, if it fails, places the transmission system in a state such that the failure of some 

other element will result in facility overloads, instability, or uncontrolled cascading outages.  

NERC will consider revising this standard to more clearly define a “critical facility,” but while 

this review is ongoing, the Commission should approve this standard. 

Commission Staff Comments on Reliability Coordination – Operations Planning 

(IRO-004-1):  This standard does not require that the system be assessed in the next-day 

planning analysis to identify the control actions needed to bring the system back to a stable state, 

with an effective implementation time of within 30 minutes, so that the system will be able to 

withstand the next contingency without cascading. 

NERC Response:  Standard IRO-004-1 does require next-day operations planning 

studies:  R1. “Each Reliability Coordinator shall conduct next-day reliability analyses (emphasis 

added) for its reliability coordinator area to ensure that the bulk electric system can be operated 

reliably in anticipated normal and contingency event conditions. The reliability coordinator shall 

conduct contingency analysis studies to identify potential interface and other SOL and IROL 
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violations, including overloaded transmission lines and transformers, voltage and stability limits, 

etc.” It is not obvious that this standard needs to be revised. 

Commission Staff Comments on Reliability Coordination – Current Day Operations 

(IRO-005-1):  This standard is ambiguous in that it allows different interpretations with respect 

to IROL limits under normal and contingency conditions.  This version of the standard was 

recently approved by the NERC Board with an effective date of November 1, 2006. 

NERC Response:  Along with proposed standard IRO-003-0 above, standard IRO-005-1 

currently meets the statutory requirements for conditional approval.  Nonetheless, NERC agrees 

that it should review this standard with respect to how it addresses SOL and IROL violation 

mitigation. 

Modeling (MOD) 

Commission Staff Comments on the MOD standards:  The standards leave the 

development of methodologies and the procedures for periodic review of TTC, ATC, CBM and 

TRM calculations to the regional reliability organizations.  This has resulted in different 

interpretations and applications of calculation methodologies resulting in different values for 

ATC when using the same data and assumptions.  As such, the different approaches could have 

an undue negative impact on competition.  The Commission is considering this issue in Docket 

Nos. RM05-17-000 and RM05-25-000 and anticipates addressing it in any Notice of Proposed 

Rulemaking that may be issued in those dockets. 

Planning authorities are not included in the Requirements section of this standard.  They 

are the entities responsible for coordination and integration of transmission facilities and 

resource plans, as well as one of the entities responsible for the integrity and consistency of the 

data. 
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NERC Response:  The Commission should approve proposed standard MOD-001-0.  

NERC agrees, however, that the proposed standard can be improved.  The final ATC/TTC/AFC 

Revision SAR, which is posted on the NERC website, proposes changing MOD-001-0 by adding 

a requirement for transmission providers to coordinate the calculation of ATC and requires that 

specific reliability practices be incorporated into the ATC calculation and coordination 

methodologies.  Such changes will enhance the reliable use of the transmission system without 

needlessly limiting commercial activity.  This request adds a requirement for documentation of 

the methodologies used to coordinate ATC.  It also intends to place requirements on the planning 

authorities.  In addition, a requirement is added for the enhanced documentation of the 

calculation methodology.  The final draft CBM/TRM Revisions SAR proposes changing existing 

standards on TRM to require crisp and clear documentation of the calculation of TRM and make 

various components of the methodology mandatory so there is more consistency across 

methodologies. 

Commission Staff Comments on (MOD-013-0) Regional Reliability Organization 

Dynamics Data Requirements and Reporting Procedures:  Planning authorities are not 

included in the requirements section of this standard.  They are the entities responsible for 

coordination and integration of transmission facilities and resource plans, as well as one of the 

entities responsible for the integrity and consistency of the data. 

NERC Response:  MOD-013-1, approved May 2, 2006, places responsibility on the 

regional reliability organization, in coordination with its transmission owners, transmission 

planners, generator owners, and resource planners, to develop comprehensive dynamics data 

requirements and reporting procedures needed to model and analyze the dynamic behavior or 

response of each of the NERC interconnections.  The regional reliability organization must also 
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participate in the documentation of its interconnection’s data requirements and reporting 

procedures and, shall participate in the review of those data requirements and reporting 

procedures (at least every five years), and shall provide those data requirements and reporting 

procedures to regional reliability organizations, NERC, and all users of the interconnected 

systems on request. Planning authorities also have responsibilities in this area, and the scope of 

the standard should be expanded accordingly. 

Commission Staff Comments on MOD-014-0 and MOD-015-0:  While the standard 

Development of Interconnection-Specific Dynamics System Models (MOD-015-0)  requires the 

development of steady state models, it does not require periodic verification or appropriate 

modification of models against field data in accordance with Recommendation Number 24 of the 

Final Blackout Report.43 

 Development of Interconnection-Specific Dynamics System Models (MOD-015-0) 

While the standard requires the development of dynamic models, it does not require periodic 

verification or appropriate modification of models against field data in accordance with 

Recommendation Number 24 of the Final Blackout Report.44 

NERC Response:  At its December 2005 meeting, the NERC Planning Committee 

approved the recommendations of its Blackout Recommendations Review Task Force.  The task 

force was formed to review the technical team’s 24 recommendations, 13 of which confirm or 

strengthen several NERC and U.S.-Canada Task Force Final Blackout Report that are currently 

being addressed and 11 of which are new technical recommendations.  The task force also 

developed an assignment matrix as to which subgroups of the Planning Committee and 

                                                 
43 Final Blackout Report at 160. 
44 Final Blackout Report at 160. 
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Operating Committee should be involved with addressing the 24 recommendations.  The 

Planning Committee has assigned to its Multiregional Modeling Working Group the following 

four recommendations from the Blackout Recommendations Review Task Force: 

 TR-4a. The MMWG should reinvestigate the feasibility of a powerflow creation database 

that is CIM capable. This would help eliminate ongoing topology modeling problems, 

including consistency in equipment ratings, impedance, and connectivity. 

 TR-4b. NERC should create an initiative to improve overall powerflow modeling 

techniques. Education of transmission modelers on the effects of bad modeling on 

powerflow and state estimation solutions would help eliminate modeling that adversely 

impacts program solutions.  

 TR-4c. Powerflow cases should be periodically benchmarked to actual system conditions 

at various load levels. Use of state estimator readings should be linked with CIM 

capability to a more rigorous base case creation process including a topology database. 

 TR-4d. All generators should be periodically tested to ensure that their claimed MW and 

MVAR ratings are accurate and realizable. Testing should also be done to confirm the 

performance of generator dynamic controls and that their respective models in the 

MMWG System Dynamics Database are accurate. 

The MMWG has work underway to implement these recommendations. 

Commission Staff Comments on MOD-016-0:  Commission Staff notes that the 

transmission planner, which is one of the entities involved in assuring the integrity and 

consistency of the load, energy, and DSM data, is not included in the applicability. 

NERC Response:  MOD-016-1, approved on May 2, 2006, specifies that “The Planning 

Authority shall distribute its documentation required in R1 for reporting customer data and any changes to 
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that documentation, to its Transmission Planners and Load-Serving Entities that work within its Planning 

Authority Area.” 

Commission Staff Comments on MOD-024-1:  Commission Staff notes that the 

standard does not require definition of the test conditions, e.g., ambient temperature, river water 

temperature, etc., or methodologies for calculating de-rating factors for other conditions, such as 

higher ambient temperatures than the test temperature. 

 This group of two standards, which covers data requirements for steady state and 

dynamic simulations, does not include the planning authority as an applicable entity.  They are 

the entities responsible for coordination and integration of transmission facilities and resource 

plans, as well as one of the entities responsible for the integrity and consistency of the data. 

NERC Response:  MOD-024-1 requires the regional reliability organization to establish 

and maintain procedures to address verification of generator gross and net real power capability, 

which procedures shall include acceptable methods for model and data verification, including 

any applicable conditions under which the data should be verified.  MOD-024-1 also states that 

the regional reliability organization shall provide its generator gross and net real power 

capability verification and reporting procedures, and any changes to those procedures, to the 

generator owners, generator operators, transmission operators, planning authorities, and 

transmission planners affected by the procedure within 30 calendar days of the approval. 

Commission Staff Comment on Steady-State Data for Transmission System 

Modeling and Simulation:  This group of five standards addresses actual data, forecast data, 

and demand management.  The standards do not require a consistent methodology in validating 

and forecasting demand.  Specifically, there are no requirements to report the accuracy, error and 

bias of load forecasts. 
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 NERC Response:  NERC is addressing these MOD standards that refer to regional 

reliability organization standards within the work on the “fill in the blank” standards.   

Protection & Control (PRC) 

Commission Staff Comments on PRC:  The PRC standards require that where a 

protective relay or equipment failure reduces system reliability, transmission operators or 

generator operators shall take corrective action as soon as possible.45  However, the PRC 

standards do not designate a limit to the time period for corrective actions.46  This is inconsistent 

with the requirement that system operators initiate actions or emergency procedures to re-adjust 

the system as soon as possible and no later than 30 minutes after a contingency to minimize 

reliability risks under the IRO and TOP standards.    

 These standards do not specify the criteria to determine the appropriate maintenance 

intervals, nor do the standards specify maximum allowable maintenance intervals for the 

protection systems.  As the standards do not designate a maximum maintenance interval based 

on the protection systems, the lack of such a requirement could potentially result in the 

ineffective operation of a protection system when called upon.  This is in contrast with standard 

PRC-006-0, which requires periodic assessments of the effectiveness of regional UFLS programs 

at least once every five years regardless of the circumstance - a good example of a maximum 

allowable interval without specific justification. 

NERC Response:  NERC welcomes discussion and debate on the proper study and maintenance 

intervals for regular and special protection systems and will consider these comments in the re-

authorization of these standards or the development of future standards.  As part of its existing 

                                                 
45 Standard PRC-001-0 (R2.1-2) (emphasis added). 
46 Corrective actions may include removing system elements, operating to a lower limit that does 

not impact reliability, etc.   
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scope, the NERC System Protection and Controls Task Force is beginning its examination of all 

PRC series standards for consistency and technical completeness.  SPCTF will then propose any 

appropriate modifications through the standards process.  The issues identified here will be 

included in those discussions. 

 

Commission Staff Comments on System Protection Coordination (PRC-001-0):  This 

standard does not define the maximum time period for corrective actions if a protective relay or 

equipment failure reduces system reliability.  This is inconsistent with the requirement that 

system operators re-adjust the system within 30 minutes for contingencies as required under the 

IRO and TOP standards. 

 NERC Response:  While NERC agrees that Standard PRC-001-0 needs additional work, 

the Commission should conditionally approve it.  Other standards in the TOP and IRO groups 

require the transmission operator and reliability coordinator to mitigate SOL and IROL 

violations as soon as possible and no longer than 30 minutes regardless of the reason. Therefore, 

if the generator operator fails to tend to a protective relay failure, the transmission operator and 

reliability coordinator are still responsible for the reliable operation of the Interconnection. 

Commission Staff Comments on Development and Documentation of Regional 

UFLS Programs (PRC-006-0):  The standard does not contain a Requirement for an integrated 

and coordinated approach among UFLS, line protection, generation protection and generator 

under-frequency protection as suggested by Blackout Report Recommendation Number 21. 

NERC Response:  NERC is addressing this issue within its work on the “fill in the 

blank” standards.  However, Standard EOP-003-0 — Load Shedding Plans R3 states “Each 
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Transmission Operator and Balancing Authority shall coordinate load shedding plans among 

other interconnected Transmission Operators and Balancing Authorities.” 

 Commission Staff Comments on UFLS Performance Following an Underfrequency 

Event (PRC-009-0):  Commission Staff notes that there is no similar reporting requirement for 

operation events of under-voltage load shedding. 

NERC Response:  NERC is addressing this within its work on the “fill in the blank” 

standards.   

 Commission Staff Comments on Specifications of Maintenance Intervals:  This 

group of four standards does not specify the criteria to determine the appropriate maintenance 

intervals or maximum allowable intervals for protection systems to ensure effectiveness. 

 NERC  Response:  Specific concerns are explained in the previous section, entitled 

“Criteria for Maintenance and Testing of Protection Systems” of the primary issues identified in 

this chapter.  These issues will be included in the ongoing review and improvement activities for 

these standards. 

Transmission Operations (TOP) 

Commission Staff Comments on the TOP group of standards. An examination of the 

requirements has identified five standards that have significant technical issues because they may 

be incomplete and therefore might not adequately protect the reliable operation of the bulk power 

system.  They do not address the lessons learned from past operating incidents; might not contain 

a technically sound means to achieve the specified reliability goal; or may not be clear and 

unambiguous regarding compliance requirements.  In addition, the reliability goal of one of the 

standards may be too narrow in scope to adequately protect bulk power system reliability.  
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Implementation of the Blackout Report Recommendations regarding reliability involves standard 

TOP-006 in this group. 

Commission Staff Comments on Reliability Responsibilities and Authorities (TOP-

002-0):  Commission Staff notes that this standard specifies that capacity and energy reserves to 

local areas must be deliverable.  Other standards require the system be operated in a manner that 

allows it to be returned to a stable state within 30 minutes after a contingency occurs and to be 

able to withstand another contingency without cascading.  However, this standard does not 

require that the system be assessed in the next day planning analysis to identify control actions, 

which can be implemented in 30 minutes, that are needed to bring the system back to a stable 

state and can withstand the next contingency without cascading. 

NERC Response:  This standard does require next-day studies. Requirement R11 states 

in part: “The Transmission Operator shall perform seasonal, next-day, and current-day Bulk 

Electric System studies to determine System Operating Limits.” 

 In its comments, the Commission Staff implies that next-day analyses are necessary “to 

identify the control actions which can be implemented in 30 minutes, that are needed to bring the 

system back to a stable state and can withstand the next contingency without cascading.”  Next-

day analysis may or may not identify control actions; rather, it provides a look into the next day 

so that the transmission operator can then develop operating strategies.  The control actions 

available for mitigating SOL and IROL violations change through time, and may be very 

different in real time than they were in the transmission operator’s plans from its previous day 

studies. 

 Commission Staff Comment:  The reference to “single contingency” is defined as the 

loss of a transformer, transmission circuit, single DC pole, or generator, but does not include the 
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assessment of outages of multiple elements as a result of a single component failure.47  This 

might leave a potential gap in the analysis of and planning for contingencies, as the loss of a 

single relay, breaker, control system component, transmission tower, etc., can affect multiple 

system elements. 

NERC Response:  If we assume the phrase “outages of multiple elements as a result of a 

single component failure” in the Staff’s comment as an SOL or IROL violation, next-day studies 

should identify these limits, and other NERC standards require that the transmission operator or 

reliability coordinator mitigate these as soon as possible but within 30 minutes. 

 If, on the other hand, the Commission Staff is suggesting that NERC Standard TOP-002-

0 limits next-day studies to single rather than multiple contingencies, we note that Requirement 

R6 states that “Each Balancing Authority and Transmission Operator shall plan to meet 

unscheduled changes in system configuration and generation dispatch (at a minimum N-1 

Contingency planning) in accordance with NERC, regional reliability organization, subregional, 

and local reliability requirements” and therefore recognizes that some situations require 

operating to protect against the failure of multiple facilities.  In either case, NERC should review 

Requirement R7, which is intended to ensure that contingency reserves can be deployed to meet 

NERC’s Disturbance Control Standards in BAL-002.   

 Commission Staff Comment:  The standard recognizes the need to communicate 

changes in generator “real and reactive capability as well as the status of automatic voltage 

regulators.”48  However, the standard does not include a requirement to communicate a change in 

                                                 
47 Failure of an electrical component includes relay and control system failures, which may 

remove more than one element.   
48 North American Electric Reliability Council, Reliability Standards for the Bulk Electric 

Systems of North America, Standard TOP-002-0(R14). 
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the status of equally important power system stabilizers.  These stabilizers are critical 

components for stability performance.   

NERC Response:  NERC agrees that power system stabilizers are important, and this is 

covered in Standard VAR-001-0 — “Voltage and Reactive Control” Requirement R9:  Each 

Generator Operator shall provide information to its transmission operator on the status of all 

generation reactive power resources, including the status of voltage regulators and power system 

stabilizers.  And, from the transmission operator’s perspective in Requirement R4: “The 

Transmission Operator shall know the status of all transmission reactive power resources, 

including the status of voltage regulators and power system stabilizers.” 

Commission Staff Comments on Planned Outage Coordination (TOP-003-0):  The 

standard requires outage information on transmission lines and transformers greater than 100 kV.  

These requirements – which do not include a requirement for setting threshold levels – are 

inconsistent with the stated purpose, as they assume that only systems greater than 100 kV or 

generators above 50 MW will affect the reliability of interconnected operations.  Although this 

may be true in most instances, either justification should be provided for the threshold of 100 kV 

for transmission and 50 MW for generation outages on a case-by-case basis, or else the standard 

could be expanded to cover all facilities that have an impact on reliability.  The loss of less than 

100 kV transmission lines or transformers and less than 50 MW generator units may affect 

system stability in load pockets or remote sections of the grid depending upon system conditions.   

While standard TOP-002-0 requires coordination of planned outages on a current-day, next day 

and seasonal basis for normal operations planning, this standard only requires next day reporting 

for planned outages and does not include longer range planning.  This gap may affect the 

reliability of the system because proper assessment of the system and coordination between 
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generation and transmission outages may not occur. This lack of information may also have an 

impact on TTC/ATC calculations. 

NERC Response:  NERC agrees that these thresholds may need to be reviewed over 

time, but believes that the proposed standard should be approved.  In keeping with our discussion 

of the definitions of “bulk electric system” and “bulk-power system” (Issue 1), transmission 

operators, balancing authorities, and reliability coordinators need to decide which transmission 

and generation facilities to include in their operations planning assessments. 

Commission Staff Comments on Transmission Operations (TOP-004-0):  The FERC 

Commission Staff notes that an assessment on a regional basis of the potential impact of multiple 

outages in day-ahead operations planning is included in the Requirements.  However, the 

conditions under which multiple outages can occur are undefined in the Regional Differences 

section.  Only those Requirements that are included in the accepted standards are enforceable.   

The standard requires the operation of the system within IROL and SOL. When the system enters 

an unknown state (i.e., any state for which operating limits have not been determined), 

Requirement R4 of Standard TOP-004-0 requires the operator to “restore operations to respect 

proven reliable power system limits within 30 minutes.”49  The phrase “within 30 minutes” could 

be interpreted as a grace period.  However, such an interpretation may not be consistent with the 

intent that while 30 minutes is deemed a reasonable time period, it is expected that actions will 

be taken as soon as possible and without delay. 

NERC Response:  The 30-minute requirement is addressed in the discussion of Key 

Issue 6, above. 

                                                 
49 Standard TOP-004-0 (R4). 
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Commission Staff Comments on Operational Reliability Information (TOP-005-1):  

Attachment 1 of TOP-005-1, entitled “Electric System Reliability Data,” specifies the data 

required but it does not include the operational status of special protection systems and power 

system stabilizers.  The absence of this information can lead to erroneous assessments of system 

capability that can in turn expose the system to unreliability risk. 

NERC Response:  NERC agrees with the Commission Staff’s suggestion to propose the 

addition of special protection systems and power system stabilizers to the list in Attachment 1 of 

TOP-005 through the standards development process. 

Commission Staff Comments on Monitoring System Conditions (TOP-006-0):  

While the requirements identify the data to be gathered, they fail to describe the tools necessary 

to turn that data into critical reliability parameters, e.g., system capability or contingency 

analysis, which are required to achieve situational awareness.  Reliability coordinators, 

transmission operators, and balancing authorities must be aware of the status of their respective 

systems, and such situational awareness can not be obtained by viewing massive amounts of raw 

data.  

NERC Response:  NERC agrees that situation awareness is a key ingredient to reliable 

interconnected systems operation.  NERC has undertaken three initiatives to improve the system 

operator’s situation awareness: 

1. NERC formed a Situation Awareness and Infrastructure Security program, that 

“Maintains real-time situation awareness of conditions on the bulk power system and 

communicates information to industry and government; provides critical operational tools 

and other reliability support services for the benefit of reliability coordinators and other 

system operators; and promotes critical infrastructure protection of the bulk power 
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system so as to reduce vulnerability and improve the protection of the electricity sector’s 

critical infrastructure.” 

2. NERC conducted an extensive survey with the help of Lawrence-Berkeley Laboratories 

to determine situation awareness “best practices” throughout the industry. 

3. NERC established a close relationship with the Consortium for Electricity Reliability 

Technology Solutions that is developing several state-of-the art visualization tools for 

system operators in general, and reliability coordinators in particular. 

4. Finally, NERC has worked closely with the Electric Power Research Institute (EPRI) for 

many years.  EPRI has developed many excellent visualization tools for reliability 

coordinators that allow them view interchange transactions (E-tags) and other real-time 

operating parameters. 

 NERC agrees that collecting data is only one component of a successful situational 

awareness strategy.  However, whether NERC standards should specify how that data should be 

analyzed and presented to the system operator or reliability coordinator needs further discussion, 

including discussions with vendors who provide situation awareness analysis and visualization 

tools, and perhaps other technical groups. 

Commission Staff Comments on Reporting SOL and IROL Violations (TOP-007-0):  

Requirement R2 states “Following a Contingency or other event that results in an IROL 

violation, the transmission operator shall return its transmission system to within IROL as soon 

as possible, but not longer than 30 minutes.”50  However, the use of the words “other events” in 

Requirement R2 opens it up to interpretation.  One interpretation is that it allows IROLs to be 

exceeded under normal pre-contingency conditions, provided the system can be returned to a 

                                                 
50 Standard TOP-007-0. 
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secure state within 30 minutes.  A more conservative interpretation is that the Requirement does 

not allow IROLs to be exceeded under normal pre-contingency conditions, and that after a 

contingency occurs the system must be returned to a secure condition as soon as possible and no 

later than 30 minutes. 

NERC Response:  NERC agrees that its standards that refer to SOL and IROL need 

further work to better define these terms.  An SOL or IROL violation does not require a 

“triggering” event as the standard implies. 
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CONCLUSION 

 These comments, along with the Petition for Approval, clearly justify approval of the 

proposed reliability standards.  To the extent identified in these comments, the Commission 

should conditionally approve certain standards on an interim basis. 
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