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1 INTRODUCTION 

1.1 Purpose and Organization of Document 

 

The goal of the Automated Reliability Reports (ARR) project is to research and prototype a software 

application that can run on standard personal computers to track the historical reliability performance of each 

interconnection. The ARR will provide a summary of key reliability metrics and statistical analysis, 

including, for example, the large and small high and low frequency events resulting from load-generation 

imbalances. The ARR will be designed to produce reports for different time periods e.g. daily, monthly, 

seasonal, and annual for each of the interconnections. The ARR will provide a starting point for 

understanding and analyzing reliability performance of each interconnection, comparative performance 

assessment of interconnections, performance relative to targets and thresholds, identify performance trends to 

identify areas that require corrective action for reliability management, and provide data and information to 

facilitate evaluation for reliability standards adequacy.  

 

The purpose of this document is to define the functional, data and client requirements for the ARR project. 

Section 2 provides an overview of data sources, data communications and report types; Section 3 provides an 

overview of the hardware-software architecture requirements; section 4 describes the user-interface to login, 

create and view in PDF-format the last 24-hours reports, and to search and view archived reports. The data to 

be used for the ARR will be from the historical data from the portfolio of CERTS developed NERC Wide-

Area Monitoring applications archived data. Sections 5 to 8 describe the daily, monthly, seasonal and annual 

reports including graphics. Section 9 presents the implementation plan. 

1.2 Background 

 

The portfolio of real time wide area monitoring applications developed by CERTS/EPG for use by NERC 

reliability coordinators, reliability subcommittees and reliability managers are listed below: 

 

1. Resource Adequacy (ACE-Frequency) 

2. Area Interchange Error 

3. Inadvertent 

4. CPS-BAAL 

5. Intelligent Alarms 

6. Frequency Monitoring and Analysis (FMA) Using Phasor Data 

 

The metrics and data archived in these applications provide the ability to create management reports to 

provide key date and information to reliability managers and policy makers regarding the reliability 

performance of different interconnections. CERTS/EPG provided a briefing on the concept of ARR to staff 

and management of DOE, FERC and NERC. There was consensus on the need and value for ARR, and 

FERC and DOE agreed to fund the necessary research and prototype development. The goal of this project is 

to research, develop, and test a prototype tool that will automate the creation and delivery of wide-area 

reliability reports that will be generated daily, monthly, seasonal, and yearly and present data for the three 

reliability states – normal, alert, and emergency. The reports will provide an assessment of wide-area 

reliability performance, identify abnormal events, provide a snapshot of reliability performance trends and 

will be useful in assessing the effectiveness, adequacy of current reliability standards and the need for new 

standards. 

1.3 Intended Users 

 

The ARR reports are designed for use by FERC Management and personnel at their Monitoring Center, 

DOE, and by NERC Management and Benchmarking Group. 
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2 2. DATA SOURCES, DATA COMMUNICATIONS, AND REPORT TYPES 

 
The key building blocks for the ARR are data access to historical archived data from the CERTS/EPG NERC 

applications, transfer of the data to the ARR, and processing and analysis of the data to produce the reports. 

Figure-1 shows the data flow and functional schematic. Users will have access to the ARR from their 

personal computers. From the ARR Home page, users will be able to search, select, display and print in PDF-

format the reports using authorized username and password. The ARR will provide users access to five years 

of archived reports. The ARR will be designed with customized distribution lists for automatic email 

distribution of the reports, and the capability to add new input databases for expanded reports in the future. 
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Figure 2.1 – ARR Data Sources and Data Communications Overview 

The ARR reports will:  

 

– Utilize NERC wide area reliability applications information and historical data sources 

– Distribution via automated emails and interactive search, selection and view  

– Report overview of reliability performance by interconnection 

– Enable analysis of reliability trends – number of abnormal events of different types 

– Identify and report load-generation inadequacy events and metrics performance during event 

– Reports reliability metrics comparative data and charts to identify standards adequacy, by 

correlating abnormal events with standards metrics performance.   

2.1 Types of Reports 

 

The reports will generate the following types of information: 
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• Interconnection wide, short and long term reliability performance assessment – normal and 

post event 

• Provide data and information for assessment of reliability performance adequacy and need 

for standards modifications or new standards 

• Provide charts on reliability trends 

• Provide key performance metrics for different operation conditions -  normal,  alert, 

emergency 

• Reliability performance comparison of different interconnections 

2.2 Daily Report  

 

The Daily Report will address the following functional objectives: 

 

• Management Briefings – What Happened, Where and Impacts 

• Under Normal State Does System Remain Within Acceptable Limits 

• Does System Performs Acceptable After Credible Contingencies 

• Interconnections Performance During and After Events, i.e. Frequency Events 

• Closeness to Performance Standard Magnitude Thresholds 

• Closeness to Performance Standard Rate Thresholds Sensitivities 

• Comparison between performance metrics defined by industry and equivalent metrics 

defined base on statistics 

2.3   Monthly, Seasonal and Annual Reports Objectives 

 

The Monthly, Seasonal and Annual Reports will address the following functional objectives: 

 

• Summary of large and small high-low frequency events  

• Summary of reliability performance metrics and trends 

• Assess Effectiveness of Current Reliability Performance Relative to Targets and Thresholds 

• The monthly report will also include the daily report tables and performance charts 

 

The ARR data and information could be used for: 

 

• Analysis and Assessment for Improvements to Current Reliability Standards  

• Assess New Reliability Performance Standards Field Trial Results 

• Analysis and Evaluation of New Metrics for New Performance Standards 

 

Table-1 shows a summary of the uses and content for the Reports: 
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Table 2.1 - ARR Reports Content and Utilization Description 

 

 

3 ARR HARDWARE-SOFTWARE ARCHITECTURE OVERVIEW 
 

3.1  Data Sources 

 

Figure-2 shows the hardware-software architecture starting with flow of data from the NERC applications to 

the ARR data server. The reports are distributed over the network to authorized users for access from their 

PC’s. There are three required historical data sources: NERC 1-minute Resources Adequacy historical data, 

NERC- Frequency Monitoring and Analysis (FMA) 1-second event Phasor historical data, and NERC 

Intelligent Alarms historical data. The 1-minute historical data will include all three interconnections 

frequency and Area Control Error (ACE), reliability performance metrics, and Frequency Response event 

analyzer data. The 1-second phasor historical data will include Frequency Response events data and 

corresponding frequency vs. time plots. The intelligent Alarms historical data will include FTL, FAL, and 

FRL alarms.  The system will be designed to accept grid and relay type data in the future. 

 

3.2 Hardware Requirements 

 

The ARR requires a data server to collect input historical data, create, distribute and archive in PDF-format 

all reports types up to five years. Not data will be archived in the ARR server. This is a standard server class 

computer. Users (clients) will need any desktop or notebook computer running Microsoft windows to access 

the reports archived in the ARR server.  

 

3.3  Data Flow, Data Communications and Data Collection and Dissemination Software Overview 

 

Figure-2 shows that acquiring the required input data from NERC applications historical archived data to the 

ARR server will be done via a secure internet base network, using a data collection service and a data 

processor that will feed the ARR server to create and archive the reports. The distribution of reliability 

reports to the clients will be done automatically using a report generator service and a secure internet 

network via emails and on demand to user desktops and notebooks using pre-approved usernames and 

passwords.  
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Figure 3.1 – ARR Hardware-Software Architecture Overview 
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4 USER INTERFACE 

 
The user interface is made of two web displays: one for login and getting access to the ARR database, and a 

second display to create and view last 24-hours reports, and to search, select and view in PDF-format 

available and archived reports. 

4.1  Login Display 

 

This display will be use only by authorized users to get access to the ARR database using their assigned 

username and password. See Figure 3. To access the login display users will click the ARR icon that will be 

located on the users PC desktops by the ARR installation process. After entering username and password and 

clicking the Login bottom, users will gain access to the ARR database and will be presented with the second 

user interface display. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1 – Login Display 

4.2  Create - View Last 24-Hour Reports, and Search, Select and View Archived Reports 

 

The display shown in Figure 4 will present users with the following capabilities: 

 

• Clicking on any of the four rectangles for either report-type will set the right-panel to the 

correct setup to show the available reports for the report-type selected 

• A daily report selection will set the right-panel to get and view the last 24-hour report 

• Any report-type selection different from daily, will set the right panel to allow users to enter 

a start and end date to reduce the search for reports to view, and 

• Clicking in the name of one of the available reports will bring the selected report to view in 

PDF-format 
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Figure 2.2 – Create-View Last 24-Hour Reports, and Select and View Archived Reports 

 

5 DAILY REPORT (LAST 24-HOURS)  

 
The objective of this report is to provide a summary of historical load-generation resource adequacy and 

control performance for the three NERC interconnections known as the Eastern, Western and ERCOT. This 

report will be automatically distributed after midnight via email distribution lists. Users can call the daily 

report anytime of the day, and the system will collect the last 24-hours of data, create and make available in 

PDF format the daily report including the following daily performance metrics: 

 

• Number of hours during the 24-hour period each interconnection was in the normal, alert, 

and emergency states and the performance metrics during each state. 

• Load-generation resource adequacy represented by the performance of CPS1-2, BAAL and 

DCS reliability metrics compared to recommended limits and considering each 

interconnection as only one Balancing Authority. 

• The interconnections reliability performance during alert state compared to ACE-frequency 

standards. 

• 24-Hour circular plots showing load-generation adequacy represented by key reliability 

performance metrics all aligned by hour. 

• 24-Hour Xbar-R control plot for Epsilon RMS to compare with industry define performance 

metrics 

• For the largest event for each interconnection, frequency response, frequency time graph, 

and the most probable root cause of the event. 
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5.1 Daily Report (Last 24-Hours) – Criteria to Define Report Content 

 

The criteria to define the daily report content was based on equivalent criteria to the one defined and in trial 

by NERC Reliability Coordinators for load-generation adequacy alert levels shown at the bottom of Figure 5. 

 

The mapping between ARR normal, alert and emergency states and NERC Reliability Coordinators Alert 

Level definitions is as follows: 

 

· ARR Normal Corresponds to Reliability Coordinators Normal Level  

· ARR Alert Corresponds to Reliability Coordinators Alert Level  1  

· ARR Emergency Corresponds to Reliability Coordinators Alert Level  2 and 3  

 

The report shows the number of hours each interconnection stayed in each state, the performance metrics 

during each state, and for the Alert state shows the frequency response and frequency-time graph for events 

identified from FTL alarms or from the largest load-generation unbalance during the alert state. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Figure 3.1 - Daily Report Content Definition Criteria 

 
5.2 Daily Report Components Summary 

 

Figure 6 shows the three components of the daily report. 

 

· Load-generation reliability state tables comparing the three interconnections 

· Load-generation performance metrics defined by industry and by load-generation process control 

statistics for each interconnection 

· Abnormal Frequency events identified from FTL alarms or from largest the largest load-generation 

unbalance for each interconnection. The report shows the frequency response and a frequency-time 

graph for the event.   
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Figure 5.2 – Daily Report Components Summary 

 
5.3 Daily Report Layout Sample Template Using Data for December 1

st
, 2008 

 

See Figure 7 for a sample template of the 2-column format for the daily report using real 2008 data. Each of 

the report tables and graphs will be organized using a maximum number of 2-column pages with four 

sections organized in a pre-defined sequence, and including brief textual descriptions for each table and chart 

component. All reports will be created and archived in indexed PDF format. The daily report will be similar 

in format to the current reports attached and broadcasted with the current NERC Intelligent Alarms. The 

Report contains four sections: 

 

• Introduction 

• Summary Section 

• Each Interconnection Resources Adequacy and Control Performance Section 

• Each Interconnection Event from FTL alarms or Largest Load-Generation Event Section 

 

The daily report shown in Figure 7 uses real data for December 1, 2008 for the summary tables from section 

2, and to create the plots shown in sections 3 and 4. For the FTL or largest load-generation events 

calculations and plots from section 4, data from the following date/time was used: Eastern 3/4/2009 7:02 

AM, Western 7/28/2008 9:55AM, ERCOT 3/13/2008 9:15AM. 

 

The final production daily reports will look very similar in format and content to the template shown in 

Figure 7. 
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Figure 5.3.1 - Daily Report Template – Page 1 
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Figure 5.3.2 - Daily Report Template – Page 2 
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Figure 5.3.4 - Daily Report Template – Page 3 
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Figure 5.3.4 - Daily Report Template – Page 4 
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6. MONTHLY REPORTS  

 
6.1 Monthly Report – Contents and Uses  

 

Equivalent to Figure-3 from secton-4.1 of the daily report, the monthly report will summarize each 

interconnection reliability state, its corresponding performance metrics and the Frequency Response 

events and most probable root-causes and recommendations for the month requested. Table-2 shows the 

summary of the uses and content for the Monthly Reports. 

 

Table 6.1 - ARR Monthly Reports Uses and Contents Summary 

 

 

 

 

 

 

 

 

 

 
Each of the 12 Monthly Reports of a year will be automatically distributed after midnight of the last day 

of each month via email distribution lists. Users can also call any day/time any of the past archived 

monthly reports using the ARR home-page. The system will display the requested PDF-formatted 

monthly report including the following monthly performance metrics: 

 

• Number of days during the month each interconnection was in the normal, alert, and 

emergency states. 

• Number of exceeds and violations during the requested month of the thresholds for each 

of the following performance metrics: : Control Performance Standard 1 (CPS1), : 

Control Performance Standard 2 (CPS2), Balancing Area ACE Limit (BAAL), and 

Disturbance Control Standard (DCS) 

• Frequency Response events for each interconnection, and statistical base performance 

metrics indicating most possible root-causes 

 

6.2 Monthly Report Layout Template 

 

Similar to Figure 7. 

 

7. SEASONAL REPORTS  
 

7.1  Seasonal Report – Content and Uses 

 

7.2 Seasonal Report Layout Template 

 

Similar to Figure 7. 

 

 
 

8. ANNUAL REPORTS  
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8.1 Annual Report – Objectives, Content and Uses 

 

The objective of this report is to provide a summary of historical reliability performance for load-

generation resource adequacy for the three NERC interconnections known as Eastern, Western and 

ERCOT. 

 

The Annual Reports will address the following functional objectives: 

 

• Annual summary for each interconnection 

• Comparison of performance for the three interconnections for different performance 

metrics such as frequency bias and frequency response in terms of number and type of 

abnormal load-generation events 

• Load-generation events statistics for each interconnection for frequency related metrics, 

including actual frequency, frequency deviation, frequency response and the number of 

large and small low and high frequency 

• Yearly performance of key reliability metrics relative to targets and thresholds  

• Hour-type, day-of-week and monthly reliability performance using key statistics of load-

generation process control 

• Correlation between load-generation abnormal events  and reliability metrics 

performance 

 

Table-3 shows the summary of the uses and content for the Annual Reports 

 

Table 8.1 - ARR Annual Reports Uses and Contents Summary 

 

 

 

 

 

 

 

 

 

 
 

 

 

Annual Reports will be automatically distributed after midnight of each December 31 via email 

distribution lists. Users can also call any day/time any of the past archived annual reports using the ARR 

home-page. The system will display the requested PDF formatted annual report. 

 

8.2 Annual Report Components 

 

Figure 8 shows the components of the annual report. 

 

· Load-generation events comparing the three interconnections 

· Industry defined metrics comparing the three interconnections 

· Load-generation events for each interconnection 

· Industry defined metrics for each interconnection 

· Statistical defined metrics for each interconnection 

 

 

ARR 

Reports 
Report Contents 

Description of Use of Content 

(Illustration) 

Annual 

 Count and duration for 

frequency low/high events 

 Summary of Key 

Performance Metrics 

 Performance Adequacy 

Relative to Targets and 

Thresholds 

 Interconnections 

Performance 

 Evaluate Standards 

Effectiveness 

 Identify Systemic Issues 

 Evaluate New Standards 

—Metrics, Thresholds 

and Field Trial 

Performance 
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Figure 4.1 – Annual Report Components 

 

8.3 Annual Report Layout Sample Template Using 2008 Data 

 

See Figure 9 for a sample template of the 2-column format for the yearly report using 2008 data for the 

three interconnections. Each of the report tables and graphs will be organized using 2-column pages in a 

pre-defined sequence, and including detail textual descriptions for the major observations, conclusions 

and recommendations from each yearly table and chart component. See Figure 9 for a sample of an 

equivalent layout. All reports will be created and archived in indexed PDF format. The annual report 

contains the following six sections: 

 

• Introduction 

• Summary Section 

• Comparative Performance of Interconnections Load-Generation Adequacy Section 

• Performance for Each Interconnection Load-Generation Adequacy Section 

• Resources Adequacy Performance Metrics Section 

• Interconnections Reliability Performance Using Key Statistics from the Load-Generation 

Process Control Section 

 

The annual report shown in Figure 9 uses real data for 2008 from the three interconnections to produce 

the charts from sections 3 to 6. The final production yearly reports will look very similar in format and 

content to the template shown in Figure 9. 
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Figure 8.3.1 - Annual Report Template – Page 1 
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Figure 8.3.2 - Annual Report Template – Page 2 
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Figure 8.3.3 - Annual Report Template – Page 3 
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Figure 8.3.4 – Annual Report Template – Page 4 
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Figure 8.3.5 – Annual Report Template – Page 5 
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Figure 8.3.6 – Annual Report Template– Page 6 



FERC Automated Reliability Reports (ARR) Project – Functional Specification  

CONFIDENTIAL:  Do Not Distribute Without Written Authorization from FERC, NERC, DOE and CERTS 

26 

 

Figure 8.3.7 – Annual Report Template – Page 7 
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Figure 8.3.8 – Annual Report Template – Page 8 



FERC Automated Reliability Reports (ARR) Project – Functional Specification  

CONFIDENTIAL:  Do Not Distribute Without Written Authorization from FERC, NERC, DOE and CERTS 

28 

 

Figure 8.3.9 – Annual Report Template – Page 9 
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Figure 8.3.10 – Annual Report Template – Page 10 
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Figure 8.3.11 – Annual Report Template – Page 11 
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Figure 8.3.12 – Annual Report Template – Page 12 
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Figure 8.3.13 – Annual Report Template – Page 13 
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Figure 8.3.14 – Annual Report Template – Page 14 
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Figure 8.3.15 – Annual Report Template – Page 15
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9. IMPLEMENTATION PLAN AND SCHEDULE 

 
9.1 Time-Table 

 

The following table lists all the major development activities and provides an estimated completion date 

given that major development will begin March 27, 2009. 

 

For prototype testing and field testing of ARR at FERC, data will be accessed from the NERC data base 

and CERTS/EPG applications as is being done at present. 

 

Table 9.1 - ARR Development Time Table 

 

 

No. Development Activity Est. Comp. Date 

1 Functional Specification Approved 3/27/2009 

2 Database Schema 3/27/2009 

3 Data Collection Service  4/10/2009 

 

4 Daily Report and Framework 4/24/2009 

5 Monthly Report 5/15/2009 

6 Seasonal Report 5/22/2009 

7 Yearly Report 5/22/2009 

8      Email Service 4/17/2009 

9      Web Site 4/24/2009 

 

10 Install Services at NERC TBD by NERC 

11 FAT Daily Reports 5/01/2009 

12 FAT All Reports  

13 Client Installation at Users Site TBD by FERC 

14 Delivery, Field Test, Training  at FERC 6/12/2009 

   

15  Production Server at NERC TBD by NERC 

16 Future Support and Maintenance for production 

version. To be defined by FERC-NERC 

8/29/09 
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ATTACHMENT-A  

 SOFTWARE SYSTEM COMPONENTS 

 
1. Overview 

 

The Automated Reliability Reports (ARR) system is a series of software components that are designed to 

gather data from various locations, store the data in a local database, compile the analysis of the data into 

a PDF report, and send the report to users via email.  There will also be a website to allow the users to 

request historical reports as well as generate a report for the current day.  The main software components 

of this system are a) the Database that will house the all data. b) The Data Collection service that will 

download all the data from the various sources on a daily bases. c) The Report Generator which contains 

the logic and intelligence for producing the report and storing it in PDF form. d) The Email service that 

will send the report to each user.  e) The new website that will allow users to request the reports directly. 

 

2.  ARR Database 

 

2.1  The database will be created using Microsoft SQL Server 2005.  It will store up to 5 years  of data.  

The design of the database will be centered on the data components necessary to create the daily 

reports.  These data components include SCADA Data from NERC, Intelligent Alarms, and 

Frequency Events data from the FMA system. 

 

3. ARR Data Collection 

 

3.1  The Data Collection service is a Windows Service that is designed to run autonomously once per 

day to do the following: 

3.2  It will connect to NERC via a Web Service to download the necessary SCADA data for each 

Interconnection.   

3.3   It will connect to the Intelligent Alarm database via a Web Service to download any BAAL 

 alarms that may have occurred in the last 24 hours. 

3.4     For each BAAL alarm, this service will connect to the FMA database and download the 

 Frequency Event data. 

3.5  The daily data will server as a base for calculating data for the Monthly, Seasonal, and Yearly 

reports.  This service will be designed with an automatic recovery system to help contend with data 

being unavailable.  This recovery system will include logging each failure to the Event manager, 

emailing the failure to the System Administrator, and trying to download the again within an hour 

or so. 

 

4. ARR Report Generator 

 

4.1  The Report Generator is a Windows Service that will on a daily basis extract the data stored in the 

ARR Database and generates the Daily Report by adding in the required intelligent text, tables, 

graphs, and analysis.  The Service will also create the Monthly, Seasonal, and Yearly reports at a 

predetermined time. It will store the report in “Portable Document Format” (PDF) and save it on the 

server.  This service will log its progress in the Event manager where it can be monitored by the 

System Administrator. 

 

5. ARR Email Service 

 

5.1 The Email Service is a Windows Service designed to work with the Microsoft SMTP service 

available on the server.  This service will on a daily basis, download a list of pre-authorized users 
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email addresses from the ARR Database, generate the email message with the appropriate text in 

the subject and body, attach the PDF report, place, and email it to all the users individually. 

5.2 This service will be configured with a valid domain name and return email address to avoid issues 

such as “SPAM”. 

 

6. ARR Website 

6.1 The website will be a secure portal for pre-authorized users to request archived reports as well as 

generate new reports for the current date and time.  To access the website, each user will be 

assigned a username and password.  Users will be able to browse and print past reports (Daily, 

Monthly, Seasonal, and Yearly) and/or download them in PDF form. 

 

6.2   The website will also contain an administrative component whereby a few users can update the email 

list of users receiving automatic reports. 
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ATTACHMENT-B 

REQUIRED INPUT DATA SOURCES AND CALCULATIONS 

 

 
1. Data Sources and Calculations for Daily Report 

 

1.1 Data Sources, Calculations and thresholds to define number of hours for  Error! Reference 

source not found.: (SONG/FRANK TO DEFINE SPECIFIC TABLES AND UPDATE 

CONSTANTS FOR 2009) 

 

Data Sources for Table-3 : NERC database Under_Freq_Load_Drop table 

 

Thresholds: CERTS-EPG have defined the following resource adequacy four alarm-areas for load-

generation unbalance following both industry traditional system security concepts and the NERC 

work and definitions for their new Balancing Authority ACE Limit (BAAL) performance metric:  

Normal Area – Load-generation unbalance does not force interconnections frequency to violate 

any of the three BAAL frequency performance thresholds, and system can tolerate generation or 

load contingency without violating any BAAL frequency limit.  

Alert Area – Load-generation unbalance is violating the first BAAL frequency threshold (FTL) 

and the risk and impact of a second contingency become greater than acceptable. Reliability 

Coordinators required to take remedial action.  

Emergency Area – Load-generation unbalance is violating the second BAAL frequency threshold 

(FAL) and the system is exposed to unacceptable level of risk. Customers load maybe be dropped, 

restoration procedures in place.  

Load Drop Area – System frequency violates the third BAAL frequency threshold (FRL) and 

frequency relays have triggered and load has already being dropped, restoration procedures in 

place.  

 

1.2  Data Sources and Calculation for Table-3: (SONG/FRANK TO DEFINE SPECIFIC TABLES 

AND UPDATE CONSTANTS FOR 2009) 

 

CPS1 Daily Calculation   

 

 





















BA,utemin1utemin1

2

int

utemin1

utemin1int,utemin1

ACENetACE

%100
)FreqBias(abs10

equencySchedualFrFrequency
NetACE21CPS  

 

ε: a system constant. 
  

 Eastern Western Ercot Hydro-Qubec 

ε 0.018 0.0228 0.030 0.021 

2008 FreqBias 

Change every 

year 

6779 2106 430 651 

Daily CPS1int is average of all 1-minute CPS1int in the day. 

Threshold: 100%.  

If CPS1≥100%, Control Compliance Rating=Pass 

If CPS<100%, Control Compliance Rating=Fail 
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      CPS2 Daily Calculation 

 

Violation definition: For each 10 minute period,  

 











ercint
BA,utemin1utemin1

utemin1Avg,utemin10

int10Avg,utemin10

ACENetACE

)NetACE(AvgNetACE

)FreqBias(abs1065.1)NetACE(abs
 

 Eastern Western Ercot Hydro-Qubec 

ε10 0.0057 0.0073 0.0073 0.0249 

 

If )FreqBias(abs1065.1)NetACE(abs
int10Avg,utemin10




 violation=0 

If )FreqBias(abs1065.1)NetACE(abs
int10Avg,utemin10




 violation=1 

Daily CPS2= [1-(# violaton in the day/# available 10 minute periods in the day)]×100% 

Threshold: 90%.  

If CPS1≥90%, Control Compliance Rating=Pass 

If CPS<90%, Control Compliance Rating=Fail 

 

BAAL 30-Minute Calculation 
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BAAL Low violation: if Frequency< SchedualFrequency, it is a violation when ACE <BAALLow 

BAAL High violation: if Frequency> SchedualFrequency, it is a violation when ACE>BAALHigh 

Threshold: 30 minutes. If Balancing Authority has exceeded BAAL for 30 minutes. It is BAAL 30-

Minute Violation. 

 

BAAL limit also can be written in CPS1. 
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    For eastern, FTLLow=59.95,FTLHigh=60.05 and ε=0.018 , BAAL limit in CPS1=-572% 

    For western, FTLLow=59.93,FTLHigh=60.07 and ε=0.0228 , BAAL limit in CPS1=-742% 

    For ercot, FTLLow=59.932,FTLHigh=60.068 and ε=0.030 , BAAL limit in CPS1=-314% 

    For Hydro Quebec, FTLLow=59.932,FTLHigh=60.068 and ε=0.021, BAAL limit in CPS1= 

    849% 

 

DCS Minutes to Return to Normal Calculation 
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When there is a frequency drop, 1-minute frequency change>=35mHz, the minutes for frequency 

return to its pre-disturbance value or schedule frequency.  

Threshold: 15 minutes. 

 

1.3  Data sources and calculations for Table-4: (SONG/FRANK TO DEFINE SPECIFIC TABLES 

AND UPDATE CONSTANTS FOR 2009) 

 

FTL Calculation  

 

 Eastern Western Ercot Hydro-Quebec 

FTL Low 59.95 59.93 59.932  

FTL High 60.05 60.07 60.068  

Threshold: 5 minutes 

 

FAL Calculation 

 

 Eastern Western Ercot Hydro-Quebec 

FAL Low 59.908 59.8 59.622  

FAL High 60.092 60.2 60.378  

Threshold: 1 minute 

 

FRL Calculation 

 

 Eastern Western Ercot Hydro-Quebec 

FRL Low 59.820 59.5 59.300  

FRL High 60.180 60.5 60.700  

Threshold: 1 minute 

 

 

1.4   Data Sources and Calculations for Frequency Response Events: (SONG/FRANK TO DEFINE 

SPECIFIC TABLES AND UPDATE CONSTANTS FOR 2009) 
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For 2006 Eastern Interconnection, Freqbias=6756MW/0.1Hz 

NetACEbias=10×abs(freqbias) × (freq-schedfreq) 

NetACETies=NetACE- NetACEbias 

 

 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

1.5    Summary statistics showing those Balancing Authorities that are the most probable root causes for 

an event 

Method: NERC Store procedure - CorrelationData 

 

 

 

 

 

Point Freq(Hz) NetACE NetACEbias NetACETies 

A 60.001 37 63 -25 

B 59.888 -3249 -7567 4318 

Step 1: Net ACE ties at point A -25 

Step 2: Net ACE ties at point B 4318 

Step 3: step 2-step 1 4343 

Step 4: NetACE FreqBias component at point A - 
NetACE FreqBias component at point B 

7629 
 

Step 5: step 3-step 4 -3286 

Step 6: frequency B-frequency A -0.113 

Step 7: step 5/(10*step 6) (MW/0.1Hz) 2910 


