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Requirements Specification 

1. Forced Outage Detection

The primary purpose of Forced Outage Detection (FOD) is to detect and alarm unplanned status changes of transmission elements and resources in real time, which are not planned. The existing ERCOT system can generate alarms for status changes of breakers and switches. The proposed system shall use the logic equations related to topological data to detect status changes of transmission elements like lines, transformers and generators.

Please refer to Protocols Section 2 for the definition of terms and acronyms.
1.1. Proposed System Scope

ERCOT plans to implement a new Nodal Market in 2009. Section 3, 6 and 8 of the Nodal Protocols describe the various requirements for Forced Outage Detection. The Nodal Protocols will guide this project.

This document defines the requirements for Forced Outage Detection. The requirements in scope for this document include:

· Detect unplanned outage of transmission elements and resources.

· Alarm the operator when there is a change of status of certain transmission network elements or resources as detailed later in the functional requirement section. 

The custom displays shall be provided to exhaustively cover the business processes for all new requirements.

1.1.1. Business processes impacted:

· Operations 

· Outage Coordination
1.2. As Is and To Be Sub processes

1.2.2. As Is Process for Forced Outage Detection

This is new functionality for ERCOT. There is not comparable As Is process.
1.2.3. To Be Sub Process for Forced Outage Detection

There is no perceived need to develop further breakdown of To Be Sub Process  for this function. 
In general and in compliance with Nodal Protocols, the Forced Outage Detection function will:

· Detect transmission element status changes

· Detect unplanned transmission element outages

· Detect Resource connectivity status changes

· Detect unplanned Resource outages

1.2.4. Differences between the As Is and To Be Process

Forced Outage Detection is a new functionality in the ERCOT Nodal project.

1.3. Assumptions and Dependencies

These requirements were developed based on the following assumptions:

· The same Network Operational Model used by other real time sequence applications will be available to the Forced Outage Detector.

· The process of updating the FOD with the latest Network Operational Model will be covered by the EMS system level requirements document.

· Outage Scheduler database is populated with up-to-date planned schedules and an interface using unique reference key will be made available to extract the outages.

· Telemetered Resource Statuses are communicated using the status codes as defined in Nodal Protocols Section 3.9 Current Operating Plan (COP).

· The EMS SCADA application detects and provides alarms for breaker and switch status changes. The manual status overrides by ERCOT Operators shall also be available to the FOD as inputs from SCADA.

· The failure scenarios including and not limited to that of application and server shall be handled the same way as the current system failover and disaster recovery process.
2. Definitions and Acronyms

2.1. Definitions

Advisory - The second of four possible levels of communication issued by ERCOT in anticipation of a possible Emergency Condition, detailed in Section 6.5.9, Emergency Operations.

Alert - The third of four possible levels of communication issued by ERCOT in anticipation of a possible Emergency Condition, detailed in Section 6.5.9, Emergency Operations.

Ancillary Service - A service necessary to support the transmission of energy to Loads while maintaining reliable operation of the Transmission Service Provider’s transmission system using Good Utility Practice. 

Ancillary Service Capacity Monitor - A set of processes described in Section 8.1.2.3, QSE Ancillary Service Capacity Compliance Monitoring Criteria, to determine the real-time capability of Resources to provide Ancillary Service.

Ancillary Service Obligation - For each Ancillary Service, a QSE’s ERCOT-allocated share of total ERCOT System needs for that Ancillary Service.

Ancillary Service Schedule - The MW of each Ancillary Service that each Resource is providing in Real-Time and the MW of each Ancillary Service for each Resource for each hour in the Current Operating Plan. 

Area Control Error (ACE) - A calculation of the MW correction needed to control the actual system frequency to the scheduled system frequency.

Base Point - The MW output level for a Resource produced by the SCED process.

Black Start Resource - A Generation Resource under contract with ERCOT to provide Black Start Service.

Black Start Service - An Ancillary Service provided by a Resource able to start without support of the ERCOT Transmission Grid.

Combined-Cycle Configuration - Any combination in which a combined-cycle power block can be operated as a separate Resource. Each possible configuration operated as a separate Resource has a distinct set of operating parameters, physical constraints, and Energy Offer Curve.

Current Operating Plan (COP) - A plan by a QSE reflecting anticipated operating conditions for each of the Resources that it represents for each hour in the next seven Operating Days, including Resource operational data, Resource Status, and Ancillary Service Schedule. 

Data Archive - An integrated normalized data structure of all the target source systems' transactions. The population of the data archive is an extraction of data from the transaction systems without altering the data. The Data Archive is used to populate the Data Warehouse.

DC Tie Load- A Load used to represent the withdrawal of power from the ERCOT System to a DC Tie.

DC Tie Resource - A Resource used to represent the injection of power into the ERCOT System from a DC Tie. 

DC Tie Schedule - The information for a physical transaction between a buyer and a seller, one of which is in ERCOT and the other of which is in a Non-ERCOT Control Area, for energy at a Settlement Point that is a DC Tie.

Direct Current Tie (DC Tie)  - Any non-synchronous transmission interconnections between ERCOT and non-ERCOT electric power systems.

Dispatch - The act of issuing Dispatch Instructions.

Dispatch Instruction - A specific command issued by ERCOT to a QSE, TSP or DSP in the operation of the ERCOT System.

DSR Loads - A Load that a QSE designates to be followed by a Dynamically Scheduled Resource. 

Dynamically Scheduled Resource (DSR) - A Resource that has been designated by the QSE, and approved by ERCOT, as a DSR status-type and follows a DSR Load.

Electric Reliability Council of Texas, Inc. (ERCOT) - A Texas nonprofit corporation that has been certified by the PUCT as the Independent Organization, as defined in §39.151 of PURA, for the ERCOT Region.

Emergency Base Point - The target MW output level for a Resource that is selected by ERCOT during an Emergency Condition.

Emergency Condition:


An operating condition in which the safety or reliability of the ERCOT System is compromised or threatened, as determined by ERCOT; or



The failure of the SCED process.

Emergency Electric Curtailment Plan (EECP) - A plan that provides an orderly, predetermined procedure for maximizing use of available Resources and, only if necessary, curtailing load during an Emergency Condition while providing for the maximum possible continuity of service and maintaining the integrity of the ERCOT System.

Emergency Ramp Rate - The maximum rate of change in MW per minute of a Resource to provide Responsive Reserve that is deployed by ERCOT and that is provided to ERCOT in up to ten segments, each represented by a single MW per minute value (across the capacity of the Resource), which describes the available rate of change in output for the given range (between HSL and LSL) of the output of a Resource.

Emergency Rating (see Ratings)

Energy Offer Curve - A proposal to sell energy at a Settlement Point at a monotonically increasing price with increasing quantity.

ERCOT Operator - An employee of ERCOT responsible for operating the ERCOT Transmission Grid

ERCOT Region - The power region represented by the ERCOT Control Area. 

ERCOT System - The interconnected power system that is under the jurisdiction of the PUCT and that is not synchronously interconnected with either the Eastern Interconnection or the Western Electricity Coordinating Council.  

Generation Resource (See Resource)

High Ancillary Service Limit (HASL) - A dynamically calculated MW upper limit on a Resource to reserve the part of the Resource’s capacity committed for Ancillary Service, calculated as described in Section 6.5.7.2, Resource Limit Calculator. 

High Emergency Limit (HEL) - Limit established by the QSE describing the maximum temporary unsustainable energy production capability of the Resource. This limit must be achievable for a time stated by the QSE, but not less than 30 minutes.

High Sustained Limit (HSL for a Generation Resource) - Limit established by the QSE, continuously updated in Real Time, that describes the maximum sustained energy production capability of the Resource.  

High Sustained Limit (HSL for a Load Resource) - Limit calculated by ERCOT, using the QSE-established Low Power Consumption.

Integration and Design Authority (IDA) – The ERCOT Integration and Design Authority (IDA) is responsible for:

· Defining overall business and technical architecture 

· Developing design standards 

· Ensuring compliance to standards and architecture as set forth in the nodal protocols

JOU – Jointly owned unit (Physical generating unit represented by multiple QSEs).

Load - The amount of energy in MWh delivered at any specified point or points on a system.
Load Frequency Control (LFC) - Deployment of those Generation Resources that are providing Regulation Service to ensure that system frequency is maintained within predetermined limits and deployment of those Generation Resources that are providing Responsive Reserve Service when necessary as backup regulation. LFC does not include the deployment of Responsive Reserve by Load Resources when deployed as a block under Emergency Electric Curtailment Plan (EECP) procedures.
Load Resource (See Resource)

Load Serving Entity - An Entity that sells energy to Customers or Wholesale Customers and that has registered as an LSE with ERCOT. Load Serving Entities include Competitive Retailers (which includes Retail Electric Providers) and Non-Opt-In Entities that serve Load.

Locational Marginal Price (LMP) - The offer-based marginal cost of serving the next increment of Load at an Electrical Bus, which marginal cost is produced by the DAM process or by the SCED process. 

Low Ancillary Service Limit (LASL)  - A dynamically calculated MW lower limit on a Resource to maintain the ability of the Resource to provide committed Ancillary Service. 

Low Emergency Limit (LEL)  - Limit established by the QSE describing the minimum temporary unsustainable energy production capability of the Resource. This limit must be achievable for a period of time indicated by the QSE but not less than 30 minutes. 

Low Power Consumption (LPC for a Load Resource) - Limit established by the QSE, continuously updated in Real-Time, that describes the minimum sustained power consumption of the Load Resource. 

Low Sustained Limit (LSL for a Load Resource) - Limit calculated by ERCOT, using the QSE-established Maximum Power Consumption.    

Low Sustained Limit (LSL for a Generation Resource) - Limit established by the QSE, continuously updatable in Real-Time, that describes the minimum sustained energy production capability of the Resource.  

Market Information System (MIS) - An electronic communications interface established and maintained by ERCOT that provides a communications link to the public and to Market Participants, as a group or individually. 

MIS Public Area - The portion of the MIS that is available to the public.


MIS Secure Area - The portion of the MIS that is available only to registered users.



MIS Certified Area - The portion of the MIS that is available only to a specific Market Participant. 

Market Participant - An Entity that engages in any activity that is in whole or in part the subject of these Protocols, regardless of whether that Entity has signed an Agreement with ERCOT. 

Maximum Power Consumption (MPC for a Load Resource) - Limit established by the QSE, continuously updated in Real-Time, that describes the maximum sustained power consumption of the Load Resource.  

Messaging System - The ERCOT-to-QSE communications system used to send Real-Time notices and Dispatch Instructions to QSEs.
Non-Spinning Reserve (Non-Spin)  - An Ancillary Service that is provided through use of the part of Off-Line Generation Resources that can be synchronized and ramped to a specified output level within 30 minutes (or Load Resources that can be interrupted within 30 minutes) and that can operate (or Load Resources that can be interrupted) at a specified output level for at least one hour. Non-Spinning Reserve Service (Non-Spin) may also be provided from unloaded On-Line capacity that meets the 30-minute response requirements and that is reserved exclusively for use for this service. 

Normal Ramp Rate - The rate of change in megawatts (MW) per minute of a Resource, which is specified by the QSE to ERCOT by up to ten segments; each segment represents a single MW per minute value (across the capacity of the Resource) that describe the available rate of change in output for the given range (between HSL and LSL) of output of a Resource.

Normal Rating (see Ratings)

Off-Line - The status of a Resource that is not synchronously interconnected to the ERCOT System.

On-Line - The status of a Resource that is synchronously interconnected to the ERCOT System.

Operating Guides - Guidelines approved by the ERCOT Board describing the reliability standards for ERCOT.

Output Schedule - The self-scheduled output for every five-minute interval of a Resource provided by a QSE before the execution of SCED.

Qualified Scheduling Entity (QSE) - A Market Participant that is qualified by ERCOT in accordance with Section 16, Registration and Qualification of Market Participants, for communication with ERCOT for Resource Entities and Load Serving Entities and for settling payments and charges with ERCOT. 

Ratings:


Emergency Rating - Two-hour MVA rating of a Transmission Element.

15-Minute Rating - The 15-Minute MVA rating of a Transmission Element.  

Normal Rating - The rating at which a Transmission Element can operate without reducing its normal life expectancy.  

Real-Time - The current instant in time.

Regulation Down Service (Reg-Down)  -An Ancillary Service that provides capacity that can respond to signals from ERCOT within three to five seconds to respond to changes in system frequency.  Such capacity is the amount available below any Base Point but above the Low Sustained Limit of a Generation Resource and may be called on to change output as necessary throughout the range of capacity available to maintain proper system frequency. A Load Resource providing Reg-Down must be able to increase and decrease Load as deployed within its Ancillary Service Schedule for Reg-Down below the Load Resource’s Maximum Power Consumption limit.

Regulation Service - Consists of Regulation Up Service and Regulation Down Service. 

Regulation Up Service (Reg-Up) - An Ancillary Service that provides capacity that can respond to signals from ERCOT within three to five seconds to respond to changes in system frequency.  Such capacity is the amount available above any Base Point but below the High Sustained Limit of a Generation Resource and may be called on to change output as necessary throughout the range of capacity available to maintain proper system frequency.  A Load Resource providing Reg-Up must be able to increase and decrease Load as deployed within its Ancillary Service Schedule for Reg-Up above the Low Power Consumption limit.

Reliability Must-Run (RMR) Service - An Ancillary Service provided from a Reliability Must-Run Unit under an Agreement with ERCOT.

Reliability Must-Run (RMR) Unit - A Generation Resource operated under the terms of an Agreement with ERCOT that would not otherwise be operated except that it is necessary to provide voltage support, stability or management of localized transmission constraints under first contingency criteria where market solutions do not exist.

Resource - A term used to refer to both a Generation Resource and a Load Resource. “Resource” used by itself in these Protocols does not include a Non-Modeled Generator.

· Generation Resource - A generator that is capable of providing energy or Ancillary Service to the ERCOT System and is registered with ERCOT as a Generation Resource. “Generation Resource” used by itself in these Protocols does not include a Non-Modeled Generator.
· Load Resource - A load that is capable of providing Ancillary Service to the ERCOT System and is registered with ERCOT as a Load Resource.

Resource Entity - An Entity that owns or controls an All-Inclusive Resource and is registered with ERCOT as a Resource Entity.

Resource ID (RID) - A unique identifier assigned to each Resource used in the registration and settlements systems managed by ERCOT.

Resource Node  - The Electrical Bus defined in the Network Operations Model at which a Resource's measured output is settled. For a Generation Resource that is connected to the ERCOT Transmission Grid only by one or more radial transmission lines that all originate at the Generation Resource and terminate in a single substation switchyard, the Resource Node is an Electrical Bus in that substation. For all other Generation Resources, the Resource Node is the Generation Resource's side of the Electrical Bus at which the Generation Resource is connected to the ERCOT Transmission Grid

Resource Status - The operational state of a Resource as provided in Section 3.9, Current Operating Plan (COP). 

Responsive Reserve - An Ancillary Service that provides operating reserves that is intended to: 

(1) Arrest frequency decay within the first few seconds of a significant frequency deviation on the ERCOT Transmission Grid using governor response and interruptible Load; 

(2) After the first few seconds of a significant frequency deviation, help restore frequency to its scheduled value to return the system to normal; 

(3) Provide energy or continued Load interruption during the implementation of the Emergency Electric Curtailment Plan (EECP); and 

(4) Provide backup regulation.

Security-Constrained Economic Dispatch (SCED) - The determination of desirable Generation Resource output levels using Energy Offer Curves while considering State Estimator output for Load at transmission-level Electrical Buses, Generation Resource limits, and transmission limits to provide the least offer-based cost dispatch of the ERCOT System.

Settlement - The process used to resolve financial obligations between a Market Participant and ERCOT. 

Settlement Interval - The time period for which markets are settled. 

System Operator - An Entity supervising the collective Transmission Facilities of a power region, which Entity is charged with coordination of market transactions, system-wide transmission planning, and network reliability?

Technical Advisory Committee (TAC) -A subcommittee in the ERCOT governance structure reporting to the Board of Directors as defined by the ERCOT Bylaws.

Three-Part Supply Offer  - An offer made by a QSE for a Generation Resource that it represents containing three components: a Startup Offer, a Minimum-Energy Offer, and an Energy Offer Curve.

Transmission and/or Distribution Service Provider (TDSP) - An Entity that is either a Transmission Service Provider or a Distribution Service Provider.

Transmission Service Provider (TSP) - An Entity under the jurisdiction of the PUCT that owns or operates Transmission Facilities used for the transmission of electricity and provides Transmission Service in the ERCOT Transmission Grid.

Weather Zone - A geographic region designated by ERCOT in which climatological characteristics are similar for all areas within such region.  
2.2. Acronyms and Abbreviations

ACE
Area Control Error

COP
Current Operating Plan

DC Tie
Direct Current Tie

DSR
Dynamically Scheduled Resource

EECP
Emergency Electric Curtailment Plan

ERCOT
Electric Reliability Council of Texas, Inc.
FOD
Forced Outage Detector

HASL
High Ancillary Service Limit

HDL
High Dispatch Limit

HEL
High Emergency Limit

HSL
High Sustained Limit

Hz
Hertz

IDA
Integration and Design Authority

JOU
Jointly Owned Unit

LAAR
Load acting as a Resource

LASL
Low Ancillary Service Limit

LDL
Low Dispatch Limit

LEL
Low Emergency Limit

LFC
Load Frequency Control

LMP
Locational Marginal Price

LPC
Low Power Consumption

LSL
Low Sustained Limit

MPC
Maximum Power Consumption

MW
Megawatt

MWh
Megawatt Hour

NERC
North American Electric Reliability Council

NMMS
Network Model Management System

Non-Spin
Non-Spinning Reserve 

QSE
Qualified Scheduling Entity

Reg-Down
Regulation Down 

Reg-Up
Regulation Up

RMR
Reliability Must-Run

RRS
Responsive Reserve 

RTU
Remote Terminal Unit

SCED
Security-Constrained Economic Dispatch

SE
State Estimator
SME
Subject matter expert

TAC
Technical Advisory Committee

TDSP
Transmission and/or Distribution Service Provider 

TSP
Transmission Service Provider

3. Functional Requirements

These requirements are primarily derived from the following protocol sections:

· 6.5.7.1.6 
Breaker/Switch Status Alarm Processor and Forced Outage Detection Processor

· 6.4.5 
Resource Status

	Requirement ID
	FOD-FR1

	Requirement Name
	Forced Outage Input

	Protocol Reference
	Section(s) 3.1.4.5; 6.4.7

	Coverage of Protocol
	Partial

	Traceability to Sub-Process
	None

	Sub-Process Element Coverage
	None

	Description:  The Forced Outage Detection shall use the following data from the following upstream functions:

· Real Time Telemetry equipment status points 
· Outage Scheduler planned resource and transmission equipment outages
· Current Operating Plan with resource status



	Requirement ID
	FOD-FR2

	Requirement Name
	Force Outage Cycle

	Protocol Reference
	Section(s) 6.5.7.1.6; 3.1.4.5

	Coverage of Protocol
	Partial

	Traceability to Sub-Process
	None

	Sub-Process Element Coverage
	None

	Description:  Forced Outage Detection (FOD) shall run on configurable time period, initially set to every 10 seconds.


	Requirement ID
	FOD-FR3

	Requirement Name
	Status Change Alarm

	Protocol Reference
	3.1.4.5, 6.5.7.1.6, 6.4.7

	Coverage of Protocol
	Partial

	Traceability to Sub-Process
	None

	Sub-Process Element Coverage
	None

	Description: Forced Outage Detection shall detect and generate alarms for each of the following conditions:

i. Breaker/Switch status change

ii. Resource status change

iii. Transmission Line status change

iv. Transformer status change

v. Load disconnected

The alarm shall be generated only if the change is unplanned.
 In case of alarms for unplanned breaker/switch status change, the text for the alarm shall indicate this unplanned change . These alarms shall also be color coded, configurable by the user to indicate the unplanned change.


	Requirement ID
	FOD-FR4

	Requirement Name
	Forced Outage Detection

	Protocol Reference
	3.1.4.5, 6.5.7.1.6

	Coverage of Protocol
	Partial

	Traceability to Sub-Process
	None

	Sub-Process Element Coverage
	None

	Description:  Forced Outage Detection shall detect the change of status of transmission lines, transformers and loads.  For all equipment where a status change was detected, Forced Outage Detection shall be able to discriminate whether the equipment outage is a planned or forced outage by checking the Outage Scheduler Database for any scheduled outage for the equipment. The outage shall be deemed forced if the actual outage occurs more than a configurable amount of time (T1) prior to a planned outage start time.  The outage shall also be deemed forced if the actual outage lasts for more than a configurable amount of time (T2, which may be different from T1) after the planned outage end time.

Forced Outage Detection process shall perform the following tasks:

1.Translate the breaker/switch statuses into network element statuses in order to identify network elements (lines, transformers, generators) that are outaged;

2. Analyze all breaker/switch and equipment statuses;

3. Verify that the occurred equipment outage is not a scheduled planned outage already entered in the Outage Scheduler database. The outage shall be deemed forced if the actual outage occurs outside a pre-set threshold time prior to the planned start time.  This threshold shall be a configurable parameter. Similarly, the outage shall also be deemed forced if the actual outage lasts for beyond a pre-set threshold time after the planned outage end time. This threshold shall also be a configurable parameter..

4. Designate the outage as a forced outage to be able to distinguish it from planned outages,

5. Generate a list of all forced outages for user review.

6. FOD shall be capable of discerning between a forced outage trip of a generator and a normal shutting down the generator. This will be done by comparing the scheduled “Off-time” and applying a configurable time delay (T3) to determine forced outage.



	Requirement ID
	FOD-FR5

	Requirement Name
	Resource Status Deviation

	Protocol Reference
	6.5.7.1.6

	Coverage of Protocol
	Partial

	Traceability to Sub-Process
	None

	Sub-Process Element Coverage
	None

	Description:  Forced Outage Detection shall identify all conflicts in real time Resource Status by comparing the following data sources for each resource:

i. Telemetered Resource Status point from SCADA

ii. Expected Resource Status reported by the resource COP

iii. Outage Scheduler Database for any scheduled planned outage for the resource

The Forced Outage Detection comparison logic shall determine when the Resource Status is in conflict and if the resource is actually disconnected from the network. . 

For each detected discrepancy Forced Outage Detection shall: 

i. Generate an alarm for the Operator

ii. Update the operator display 

The Forced Outage Detection shall generate a Resource Connectivity Status that shall be maintained as an additional data point in SCADA so that LFC can identify the status of the resource accurately before its execution.



	Requirement ID
	FOD-FR6

	Requirement Name
	Forced Outage  Display

	Protocol Reference
	Section(s) 6.5.7.1.6; 3.1.4.5

	Coverage of Protocol
	Partial

	Traceability to Sub-Process
	None

	Sub-Process Element Coverage
	None

	Description:  The Forced Outage Detection shall display the list of all forced outages for Transmission/Operation Engineer to review. The Forced Outage Display shall have a list of forced outages, which shall be sorted based on voltage level. Within each voltage level the outaged equipments shall be initially ordered as follows:

i. Resources

ii. Transmission lines
iii. Transformers

iv. Loads
The Forced Outage Display shall provide additional sorting and filtering capabilities to allow the user to change the sorting and filtering by equipment voltage and by equipment type.

The Forced Outage database shall display all forced outages resulting from manual changes through use of data code. The Transmission/Operation Engineer shall also be able to acknowledge an outage in the list after reviewing data in SCADA.

A business process shall be developed by ERCOT to be used to reflect a forced outage in the Outage Scheduler.


	Requirement ID
	FOD-FR7

	Requirement Name
	Forced Outage Continued Alarming

	Protocol Reference
	Section(s) 6.5.9.3.3; 3.1.4.6

	Coverage of Protocol
	Full

	Traceability to Sub-Process
	None

	Sub-Process Element Coverage
	None

	Description: If automatically detected, forced outages which remain an outage without TSP approval for longer than two hours, an alarm shall be raised to the Transmission / Operation Engineer. If the TSP hasn’t entered the forced outage in the Outage Scheduler for more than 2 hours the Forced Outage Detector shall continue to generate a new alarm every 15 minutes until the forced outage is entered in the Outage Scheduler.




	Requirement ID
	FOD-FR8

	Requirement Name
	Forced Outage and QSE Performance Reporting Input

	Protocol Reference
	Section(s) 8.1.2.4.1

	Coverage of Protocol
	Partial

	Traceability to Sub-Process
	None

	Sub-Process Element Coverage
	None

	Description: The Forced Outage Detector outputs shall be archived and made available to the Regulation Service Energy Deployment performance process. 




4. Supplementary Requirements

	Requirement ID
	FOD-SR1

	Requirement Name
	No degradation in performance

	Requirement Type
	Performance

	Description:  There shall be no degradation in the performance of ERCOT systems as a result of the FOD functions execution under full volume processing.
· The FOD shall finish processing each cycle less than the cycle time itself (less than 10 seconds). Each cycle is 10 seconds as mentioned in functional requirement section above. 
· If FOD fails to finish the processing of one cycle for a configurable amount of time, it shall be aborted and restarted automatically.



	Requirement ID
	FOD-SR2

	Requirement Name
	Software Interfaces

	Requirement Type
	System and Communication

	Description:  The necessary software interfaces to applications and data sources including but not limited to SCADA, COP, Outage Scheduler and alarm shall be modified to support the expected impacts to the FOD from other ERCOT components and from the FOD to other ERCOT systems components.  



	Requirement ID
	FOD-SR3

	Requirement Name
	User Interface

	Requirement Type
	Usability

	Description:  The FOD supplier will be responsible for the development of the FOD displays as well as the any changes to the base product displays. ERCOT shall have review and approval right for all FOD displays 



5. Protocol Coverage

The following table summarizes the coverage extent (Full/Partial) of all relevant Nodal Protocols that are mentioned in this requirements document.

	Protocol Sub-Section # (To the lowest level of granularity as possible)
	Section Title
	Coverage by Requirements

(Full/Partial)

	3.1.4.5
	Management of Resource or Transmission Forced Outages or Maintenance Outages.
	Partial

	3.1.4.6
	Notice of Forced Outage or Unavoidable Extension of Planned or Maintenance Outage Due to Unforeseen Events.
	Partial

	6.4.7
	Notification of forced outage via telemetered status point and QSE.
	Partial

	6.5.7.1.6
	Breakers/Switch Status Alarm Processor and Forced Outage Detection Processor
	Full

	6.5.9.3.3 (d)
	Alert
	Full

	8.1.2.4.1 
	Regulation Service Energy Deployment Criteria
	Partial


6. Sub-Process Coverage

None. To Be Sub Processes maps were not developed for this function.

7. Appendix A – Forced Outage Detector Activity Map
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