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TAPMR Project Presentation Overview 



 August, 2008 – DOE, FERC and NERC Staff and Management consensus on the need 
and value for Load-Generation Adequacy Automated Reliability Reports (ARR) 
presented by CERTS/EPG  

 January, 2009 – DOE and FERC agreed to fund research and prototype 
development of ARR, and NERC agreed to budget for ARR support and 
maintenance effective Jan 1, 2010  

 October, 2009 – ARR production version delivered to NERC, FERC and DOE. 
Currently there are 37 authorized users 

 October, 2009 – DOE agreed to fund CERTS research on transmission adequacy 
performance metrics. University of Illinois and EPG research results confirmed 
feasibility of creating a transmission adequacy report based on four pre-
contingency metrics to complement ARR 

  August, 2010 - Research results targeted for presentation to NERC, FERC and DOE 

 September, 2010 – Complete research for transmission adequacy performance 
metrics and start TAPMR prototype project with DOE-FERC funding for research 
validation and prototype development. Implementation will require NERC support 
and maintenance contract as was the case with ARR  

TAPMR Prototype Project Background 
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Overview of Load-Generation Adequacy (ARR) 
and Transmission Adequacy (TAPMR) Reports 

CONTROLS/METRICS REPORTS USERS 
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Primary Control 
Performance 

(Frequency Response) 

Secondary Control 
Performance (AGC) 

Tertiary Control 
Performance 

(Reserves Mgmt.) 

Phase-Angle Stability 
Power Transfer Limit 

Voltage Stability 
Power Transfer Limit 

Thermal Power 
Transfer Limit 

Data Confidence 
Bands for Each Metric 

ARR Reports 
 Daily 
 Monthly 
 Seasonal 
 Annual 

 In production since 
2009 
 Currently 37 users 

including NERC, 
FERC, DOE Staff, 
Subcommittees and 
Management 

TAPMR 
 Daily 
 Monthly 
 Seasonal 
 Annual 

Targeted for 
Prototype 

Deployment in 
4Q 2011 
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INTERCONNECTIONS 
RELIABILITY 

ADEQUACY AND 
PERFORMANCE 
MONITORING 

Load  
Generation 

 
 Transmission 



TAPMR Prototype Objective and Value 
Objective – Develop and implement TAPMR to provide periodic automated 
reports (daily, monthly etc) for pre-contingency transmission adequacy 
including performance metrics on grid stress, use and adequacy: phase angle 
stability limits, voltage stability limits and thermal limits  
 
Value - The TAPMR reports will provide: 
 Comparative performance assessment of transmission  performance of the  

three NERC Interconnections 
 Identify key trends on interconnections grid adequacy performance 
 Identify, track and quantify current or emerging grid reliability issues such 

as power transfer limits and impact on Total Transfer Capability (TTC) 
 Assess grid reliability performance relative to industry established 

standards and statistical base control thresholds where applicable 
 Assess current grid reliability performance standards adequacy and need 

for re-tuning or new standards 
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Pre-Contingency Transmission Adequacy Metrics 

 Phase Angle Stability (TAM1) – Hourly metric calculated as the minimum 1-
second differential between flows calculated using phasor actual phase 
angle minus the estimate static maximum power transfer limit. 

 Voltage Drop Limits (TAM2) – Hourly RMS of the difference between the 
pre-determine allow voltage drop (rated voltage plus 5%) and the phasor 
measure actual voltage  magnitude. 

 Thermal Limits (TAM3) – Hourly metric calculated as the minimum 1-
second differential between the flows based on measured phasor current 
and thermal maximum allow limit defined as 3 times the Source Impedance 
Loading (SIL) 

 Composite Transmission Adequacy Metric (CTAM) – (still being researched) 

Three Deterministic Transmission Adequacy Performance Metrics.  
For each Interconnection and Reliability Region Develop Transmission 
Adequacy Performance Metrics Using: 
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TAPMR Data Sources & Data Communications 

 Load-Generation 

 Transmission 

• Daily 
• Monthly 
• Seasonal 
• Annual 

NASPI/TVA  
Phasor Data  
Concentrator 

                           
NERC-NASPI/TVA 
DATA SOURCES 
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TAPMR Prototype Target – Eastern 
Interconnection Reliability Regions 
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TAPMR Daily Report 
Reports Typical Summary Tables 
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Daily Report Summary Table Components 
Interconnections Transmission Adequacy Margins 

Interconnections Transmission Adequacy Margins 

Interconnection 
Angle 

Margin % 
Voltage 

Margin % 
Thermal 
Margin % Observations 

Eastern 30 80 25 Pre-Contingency 

Illustrative 



10 

Daily Report Components - Reliability 
Coordinators Transmission Adequacy Margins 

Interconnections Transmission Adequacy Margins 

Interconnection 
Angle 

Margin % 
Voltage 

Margin % 
Thermal 
Margin % Observations 

ONT (IESO)  30 80 25 Pre-Contingency 

ISONE 42 60 38 Pre-Contingency 

NBSO 53 85 45 Pre-Contingency 

NYISO  30 80 25 Pre-Contingency 

PJM 42 60 38 Pre-Contingency 

MISO 53 85 45 Pre-Contingency 

SPRC 30 80 25 Pre-Contingency 

VACAR 42 60 38 Pre-Contingency 

TVA 53 85 45 Pre-Contingency 

SOCO 30 80 25 Pre-Contingency 

FRCC 42 60 38 Pre-Contingency 

SPP 53 85 45 Pre-Contingency 

ICTE 30 80 25 Pre-Contingency 

Illustrative 
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TAPMR Daily Report 
Samples of Typical Performance Charts 
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Daily Report - Chart-Types for 24-Hour 
Transmission Adequacy Performance - Illustrative 
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Chart-Type for Overlapping Performance Metrics Chart-Type to Show Hourly Metrics Performance 

Chart-Type to Show 5-Minute Metrics Performance Chart-Type to Show Metrics Statistical Assessment 
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TAPMR Daily Report 
Similar Structure as Production 

Load-Generation Adequacy ARR Report 
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Daily Report Layout - Introduction and Summary 
Illustrative 
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TAPMR User Interface for Searching 
5-Year Archives, Access and Review 
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User Interface to Collect and View Reports 
For Last 24-Hours and 5-Year Archive 

FERC Automated Reliability Reports (ARR),  Release 1.0

Grid 3P. U.S. Patent 7.233.483
Electric Power Group, All Rights Reserved 

FERC Automated Reliability Reports (ARR),  Release 1.0

Grid 3P. U.S. Patent 7.233.483
Electric Power Group, All Rights Reserved 

ARR Settings HelpARR Settings

Create and View Last 24-Hour Report

Available From: MM/DD/YY  HH To: MM/DD/YY  HH

Create and View Last 24-Hour Report

Daily Reports Available, Selection and View

Reports Available:
Daily From: MM/DD/YY HH To: MM/DD/YY HH

Select Range:

Reports Selected: (Click to View in PDF Format)

Get Reports for Selected Range:

Click Report Icon to Set Right Selection Panel for Search, Select and View Reports

FERC Automated Reliability Reports (ARR),  Release 1.0

Grid 3P. U.S. Patent 7.233.483
Electric Power Group, All Rights Reserved 

FERC Automated Reliability Reports (ARR),  Release 1.0

Grid 3P. U.S. Patent 7.233.483
Electric Power Group, All Rights Reserved 

ARR Settings HelpARR Settings

Create and View Last 24-Hour Report

Available From: MM/DD/YY  HH To: MM/DD/YY  HH

Create and View Last 24-Hour Report

Create and View Last 24-Hour Report

Available From: MM/DD/YY  HH To: MM/DD/YY  HH

Create and View Last 24-Hour Report

Daily Reports Available, Selection and View

Reports Available:
Daily From: MM/DD/YY HH To: MM/DD/YY HH

Select Range:

Reports Selected: (Click to View in PDF Format)

Get Reports for Selected Range:

Daily Reports Available, Selection and View

Reports Available:
Daily From: MM/DD/YY HH To: MM/DD/YY HH

Select Range:

Reports Selected: (Click to View in PDF Format)

Get Reports for Selected Range:

Click Report Icon to Set Right Selection Panel for Search, Select and View Reports



TAPMR Project Schedule 
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October 
2010 

December 
2010 

March 
2011 

August 
2011 

September 
2011 Future 

Project Start Research 
Validation 

For 
Prototype 

Pre-Contingency 
Metrics  

Refinement for 
Prototype 

Prototype  
Demonstration   

for NERC, 
 FERC, DOE 

Deliver 
Eastern 
Inter- 

connection 
Prototype 

Scoping and  
Development for 

POST-Contingency 
Transmission Metrics  

(if approved)  

TAPMR FY 2011 Project Schedule 
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