
Real -Time Overview



Topic Outline

I. Description and timeline for Real-time activities

II. Overview of System Implementation
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Presentation Objective

Using the information in this presentationé

éyou will be able to understand 

ÅTimeline and processes of the Operating Period

ÅInputs and outputs related to Real-Time Operations

ÅLoad Frequency Control process

ÅAncillary Service deployments
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I. Description and Timeline for Real -

Time Activities



Real -Time Operations

The Operating Period Activity Timeline
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Real -Time Operations

Energy Dispatch

Real-Time Operations balances reliability and economics. 

During Real-Time Operations, ERCOT will simultaneously:

ÅAchieve power 

balance (minimizing the use of 

Regulation Service).

ÅManage congestion while 

operating within the constraints 

of the system at least-cost 

dispatch.
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Energy Dispatch

Energy Dispatch
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Å Output Schedule - QSEôs desired MW level for a 

Resource for every five-minute interval (MW) 

ÅIncremental / Decremental Curve

Offers available to SCEDé

ÅEnergy Offer Curve represents the QSEôs offer to sell 

energy at or above a certain price and at a certain 

quantity for an On-Line Resource ($) (MW)

Telemetryé

Å Resource Status is communicated via 

real-time telemetry
Å Resource Limits are calculated using the real-

time telemetered MW consumption and Ancillary 

Service schedules

Security Constraint Economic Dispatch Inputs



QSE Data to ERCOT

Telemetered Data includes:

ÅGeneration Resource 

ÅReal net and reactive power output 

ÅHigh and Low Sustained Limits

ÅLoad Resource 

ÅReal power consumption 

ÅLow and Maximum Power Consumption limits

Energy Dispatch Inputs
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QSE Data to ERCOT

Telemetered Data (continued):

ÅResource breaker switch status

ÅAncillary Service Resource 
Responsibility

ÅAncillary Service Schedule

ÅCurrent configuration of 
combined-cycle Resources

Energy Dispatch Inputs



Energy Offer Curve

Proxy Curve -Extension to LSL and HSL

LSL MW HSL

 

$/MW

 

ɭ MW

$-249.99/MW

$-250/MW

$2999.99/MW
$3000/MW

 
Proxy Curve Extension Proxy Curve Extension

 

ɭ MW

Slide 11



Output Schedule (for non -Wind Resources)

Proxy Curve -Extension to LSL and HSL

LSL OS MW HSL

 

$/MW

$-249.99/MW

$-250/MW

$2999.99/MW
$3000/MW

 

Proxy Curve Extension Proxy Curve Extension

 

ɭ MW
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Energy Dispatch Inputs

Reminder of COP importance

ERCOT uses telemetry to automatically gather important QSE 

resource information. However, QSEs are still responsible for 

updating their Current Operating Plan (COP).

ÅThe COP must also be updated for any 

affected intervals or operating periods.
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Energy Dispatch Inputs

Requesting Resource Decommitments

For self-committed units:

To start the process, the QSE verbally/COP requests          

that ERCOT decommit a Resource.

ÅRequest can be made for any Interval that is not 

RUC-committed.

Slide 14



Energy Dispatch Inputs

Requesting Resource Decommitments (continued)

ERCOT then performs HRUC study to determine if ERCOT 

will remain reliable at n-1 with that Resource Off-Line. 

ERCOT grants request if analysis 

indicates the Resource Outage 

contingency results in no additional 

active constraints for SCED

ERCOT denies requests 

that impact reliability

- becomes RUC_committed
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Energy Dispatch Inputs

Communicating Forced Outages

In the event of an outage, the telemetered status 

of the Resource automatically notifies ERCOT 

of a Forced Outage. Additionally, the QSE provides 

ERCOT with:

ÅTime of expected change in Resource Status 
or rating

ÅThe nature of the Forced Outage or de-rating 

ÅExpected minimum and maximum duration of the 
Forced Outage or de-rating
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Real -Time Operations

Energy Dispatch Overview

Real-Time Network 

Security Analysis

Security 

Constrained 

Economic 

Dispatch (SCED)
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Real-Time Network Security Analysis

ÅMonitors Transmission Elements for limit violations

Outputs:

ÅList of security violations 

Impact:

ÅSCED will determine Resource 

dispatch based on security 

violations.

Real -Time Network Security Analysis
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Real -Time Network Security Analysis

Contingencies

Contingencies are 

assessed and then 

compiled for input 

into the Network 

Security Analysis.
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Real -Time Network Security Analysis

Contingencies

ERCOT posts to MIS Secure:

Å Contingencies that are 

removed from the standard 

Contingency List 

Å Reason for their removal
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Real -Time Network Security Analysis

Real-Time Network Security Analysis Summary

Finalized contingencies are 

submitted to SCED
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SCED

Balancing Reliability and Economics

SCED

Energy

Offer

Curves

Network

Security

Analysis
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Nodal SCED vs Zonal SPD (Real -Time Markets)

SPD (zonal) SCED (nodal)

Bids (Offer) UBES, DBES Energy Offer Curves, 

Output Schedules

Interval 15 min Approx. 5 min

Load Forecast? Yes No (GTBD)

No. of Steps 3 2

Solution Zonal MCPEs, QSE 

Balancing Energy Awards

LMP, Base Points

Dispatch Portfolio UBES, DBES Resource Specific

Congestion 

Management

Zonal (Directly Assigned) 

and Local (Uplifted)

Locational (Directly 

assigned)



SCED

Two Steps in SCED

Step One:

ÅUses the Energy Offer Curves for all On-Line Generation 
Resources

ÅObserves the line limits of the Competitive Constraints only

ÅNon-Competitive Constraints are ignored

ÅDetermines ñReference LMPsò
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SCED

Step Two:

ÅObserves limits of both Competitive  Constraints and Non-Competitive 

Constraints

ÅOffer curves are capped at the greater of the Reference LMP or the 

Mitigated Offer Cap and                                                                  

bounded at the lesser of the                                                                       

Reference LMP or the                                                             

Mitigated offer floor

 

Quantity (MW) 

 ($/MWh) 

 Price 

Mitigated Offer 

Cap curve 

 0 

Original Energy Offer 

Curve 

Reference LMP 

Mitigated Offer 

Floor 

Capped Offer 

Curve 



SCED

The SCED Process

SCED must know the total 

megawatts of 

Generation to be Dispatched 



SCED Timeline

SCED is executed:

ÅAt minimum, every five minutes (not on clock time)

ÅMay be initiated more often by an ERCOT operator or 
other ERCOT systems.

SCED

SCED executed by schedule

SCED executed by schedule

SCED executed by schedule

Operator Initiated
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SCED

LMPS and Resource Specific Base Points

SCED will produce:

LMPs

ÅOffer-based marginal cost of serving the next increment of 
Load at an Electrical Bus

Resource-Specific Base Points

ÅThe MW output level for a Resource produced by the 
SCED process.
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Resource Specific Base Points

When SCED issues Energy Dispatch instructions to QSEs, 

the information will include:

ÅResource Name

ÅMW level of energy for Generation Resources

ÅIncludes energy as well as AS dispatch

SCED
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Energy Dispatch Outputs

Energy Dispatch Outputs Overview

Real-Time Network 

Security Analysis

Security 

Constrained 

Economic 

Dispatch (SCED)
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Energy Dispatch Outputs

MIS Postings After SCED

Upon completion of an execution of SCED, ERCOT posts:

ÅLMPs for each Electrical Bus

ÅSCED Shadow Prices

ÅSettlement Point Prices for each Settlement Point immediately 

following the end of each Settlement Interval 

ÅActive Binding Transmission Constraint by Transmission Element 

name

ÅNodal MIS is active https://mis.ercot.com/pps/tibco/mis/
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Energy Dispatch Outputs

MIS Hourly Postings

At the beginning of each hour, ERCOT will post:

ÅChanges in ERCOT system conditions

ÅUpdated system load forecasts and distribution factors

ÅTotal ERCOT System Demand for each Settlement Interval

Slide 32



Load Frequency Control

Load Frequency Control Overview

ÅMaintains system frequency

ÅProvides a control signal to each QSE

ÅEvery 4 seconds

ÅRegulation

ÅResponsive Reserve



Load Frequency Control

Load Frequency Control Overview

In a 15-minute Interval, SCED is executed 3 times.

In a 15-minute Interval, LFC is executed at least 225 times.

SCED executed by schedule

LFC
SCED executed by schedule

SCED executed by schedule
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Load Frequency Control

Load Frequency Control Outputs

LFC produces several critical outputs.

ÅThe MW correction needed to return system frequency to 

scheduled frequency

ÅDeployment of Resources that provide:

ÅUp Regulation (Reg-Up)

ÅDown Regulation (Reg-Down)

ÅUpdated Desired Base Point
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Load Frequency Control Outputs

Posted on MIS Secure Area:.

ÅTotal amount of deployed Reg-Up and Reg-Down energy 
in each Settlement Interval from the previous day.

Settlement:

ÅNet energy for a 15-min settlement interval is captured in 
the Resourceôs metered generation.

ÅNet Energy paid at the Real-Time Settlement Point Price.

Load Frequency Control
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Ancillary Services

Voltage Support

Regulation

Responsive Reserve

Non Spin
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Voltage Support Service

What is Voltage Support Service Dispatch?

ÅMaintains transmission and distribution voltages within

acceptable limits.

ÅRequired by any on-line resource above 20 MVA
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Voltage Support Service

Voltage Support Service Dispatch

Unpaid Service

ÅOnline Resource provides VSS up to Unit Reactive Limit.

Paid Services

ÅOnline Resource provides VSS beyond Unit Reactive Limit.

ÅOnline Resources reduce real power output to provide 

additional reactive power.
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Regulation Service Deployment

Regulation Service Communications

QSEs to ERCOT:

ÅAS Resource Responsibility

ÅStatus indicators for Regulation Up and 

Regulation Down

ÅParticipation Factor of each Resource 

providing Regulation

ERCOT to QSEs providing Regulation:

ÅControl Signals

ÅEvery 4 seconds

ÅOver ICCP data link or SCADA
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Regulation Service Deployment

ÅIt does not change the SCED base point signal. LFC base 

point is separate from SCED base point.

ÅLFC updates Regulation deployment based on calculated 

ACE and previous Regulation deployment.

ÅLFC requires participation factors for each resource to 

calculate and monitor base point deviation.



Responsive Reserve Service Deployment 

Responsive Reserve Overview

ERCOT may deploy Responsive Reserve:

ÅWhen the goal of restoring frequency to normal within 10 
minutes exceeds the Reg-Up ramping capability

ÅWhen there is insufficient capacity                            
available for SCED to dispatch
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Responsive Reserve Deployment

Responsive Reserve Communications

QSEs to ERCOT:

ÅAS Resource Responsibility 

ÅAS Schedule by Resource

ERCOT to QSEs providing Responsive Reserve:

ÅControl Signals

ÅEvery 4 seconds

ÅOver ICCP data link or SCADA for 

Generation and Controllable Load Resources 

ÅXML for non-Controllable Load Resources

For Responsive Reserve:

AS Schedule = AS Resource Responsibility ïAS Deployment
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Responsive Reserve Deployment 

Responsive Reserve Deployment 

ERCOT allocates deployment proportionally among 

QSEs providing Responsive Reserve through LFC.

QSE adjusts each Resourceôs AS 

Schedule to reflect the Responsive 

Reserve deployment.

SCED is triggered and 

energy from Resource 

is dispatched by SCED.
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