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  Locational Marginal Pricing (LMP 101)
Introduction:  

This course offers a basic introduction to LMP calculations. It also shows how LMPs represent the price of power at any settlement point on the ERCOT Grid. The course introduces attendees to security constrained economic dispatch, which determines prices and base points for all resources. The course uses scenario based training to explain various generic transmission system models. The scenarios show how changes in network topology affect LMPs given examples of bids and offers for energy at generator injection points. The course also shows how the marginal generation unit is determined in the presence of congestion and what the price outcomes for generation resources may look like based on their location relative to the congested elements.

Modules:

· Course introduction

· ERCOT Grid

· LMP Basics

· SCED

· Four Bus Scenarios
· Congestion Scenarios
· Outages Scenarios
· Conclusions

Objectives:  
Protocol references in parenthesis.

By the end of the ERCOT Grid module, course attendees will be able to: 
· Explain the difference between a congestion management zone (CMZ) and a node.

· Describe a settlement node. (3.4-3.5)
· Describe a load zone. (3.4)
· Identify the types of load zones. (3.4.1 – 3.4.5)
· Describe a settlement hub. (3.5)
· Identify the hubs in the ERCOT grid. (3.5.2)
By the end of the LMP Basics module, course attendees will be able to:

· Define a demand curve.

· Define a supply curve. (4.4.9.3)
· Describe marginal pricing. (4.5.1)
· Identify the LMP in a Two-Bus Example

· Identify the LMP in a constrained Two-Bus Example

By the end of the Security-constrained economic dispatch module, course attendees will be able to:

· Explain the meaning of the acronym SCED.( 6.5.7.3)
· Identify the key inputs into SCED. (6.5.7.1.13)
· Identify the steps in SCED.( 6.5.7.3)
· Describe a Mitigated Offer Cap. (4.4.9.4.1)
· Describe a Mitigated Offer Floor. (4.4.9.4.2)
· Explain how SCED determines a LMP. 
· Explain what will happen if SCED fails.(6.5.9.2)
By the end of the Four Bus Scenarios module, course attendees will be able to:

· Explain how the marginal generation unit is determined. 
· Identify what the LMP would be in a simple example.

· Solve a simple Four-bus example with no congestion.

By the end of the Congestion Scenarios module, course attendees will be able to:

· Identify how the marginal generation unit is determined in a constrained example.

· Identify what the LMP would be in a constrained example.

· Solve a Four-bus example with congestion.

By the end of the Outage Scenarios module, course attendees will be able to:

· Describe how the marginal generation unit is determined in an outage example.

· Identify what the LMP would be in an outage example.

· Solve a Four-bus example with an outage.

Competencies Required:

None.

Prerequisites: 

None.  Note: Class assumes familiarity with the existing Texas Market.
Related Curriculum:  
None.
Nodal Requirements:

	Intended Audiences
	Knowledge Requirement
	Readiness Assessment Method

	QSE Managers
	Highly Recommended
	Quiz at end of class

	QSE Gen Operators  
	Highly Recommended
	Quiz at end of class

	QSE RT Trade mangers
	Highly Recommended
	Quiz at end of class

	NOIE Manager
	Mandatory
	Quiz at end of class

	NOIE Gen/QSE System  Operator
	Recommended
	Quiz at end of class

	NOIE Gen/QSE Shift Supervisor
	Mandatory
	Quiz at end of class

	NOIE Trading
	Recommended
	Quiz at end of class

	NOIE Accounting
	Highly Recommended
	Quiz at end of class

	NOIE EMS/IT
	Mandatory
	Quiz at end of class

	LSE Supply Coordinators
	Mandatory
	Quiz at end of class

	LSE Schedulers
	Highly Recommended
	Quiz at end of class

	LSE Municipality/Co-Op Managers
	Highly Recommended
	Quiz at end of class

	Energy Marketers
	Recommended
	Quiz at end of class

	T&D Manager
	Mandatory
	Quiz at end of class

	Transmission Shift Supervisor
	Mandatory
	Quiz at end of class

	Transmission Shift Operations
	Mandatory
	Quiz at end of class

	T&D IT
	Mandatory
	Quiz at end of class

	PM/Trader
	Highly Recommended
	Quiz at end of class

	ERCOT Market Operations
	Highly Recommended
	Quiz at end of class

	ERCOT Wholesale Settlements
	Recommended
	Quiz at end of class

	ERCOT Operators
	Recommended
	Quiz at end of class

	ERCOT General Staff
	Highly Recommended
	Quiz at end of class

	ERCOT IT
	Highly Recommended
	Quiz at end of class


Offerings:
	Delivery Options
	Class Size Limitations

	Instructor-led
	50

	Web Self-directed
	N/A
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