Pricing Issues with Fixed Quantity Block Offers and Bids in the

Day-Ahead Market (DAM)
Objective

Describe the Locational Marginal Price (LMP) issue in the Day-Ahead-Market (DAM) in the presence of fixed quantity block offers/bids from

i) DAM only energy offers 
ii) DAM Ancillary Service offers from load resources

iii) DAM energy bids

Specifically, this document presents ERCOT’s response to TPTF comments quoted below on Section 2.3 (Preconditions and Dependencies) of the DAM and SASM requirements specification:
“In certain cases LMPs produced by the DAM clearing process could be lower than cleared fixed quantity offer prices and/or higher than cleared quantity bid prices”

Requirements derived from Nodal Protocols

As stated in Nodal Protocol (Section 4.5.1 (4), the objective of the DAM clearing is to maximize the price weighted market value of the bids/offers, subject to various operational and network security constraints. Due to the nature of fixed-quantity block bids/offers, certain cases exist where their corresponding LMPs or settlement point prices may be higher/lower than the bid/offer prices of the fixed-quantity block bids/offers. As long as this solution leads to the maximum objective value, the bid/offer awards, including the fixed-quantity block bids/offers are consistent with the Protocol descriptions.
The Nodal Protocol references in Section 2 (Definitions and Acronyms) for Locational Marginal Pricing, Settlement Point Price, and Shadow Price describe that the DAM settlement point prices are computed based on the electrical bus LMPs. The LMPs are by-products of the DAM optimization problem as described in Nodal Protocol (Section 4.5.1 (4) ). As such, the bids/offer awards as well as the by-product LMPs are consistent with the Protocol requirements.

Relevant Protocol and Requirements References
Nodal Protocols requires that Locational Marginal Prices (LMP) be computed in accordance with the marginal price principle as evidenced in the following Protocol languages:

1. Nodal Protocol Section 4 (Day-Ahead Operations) 4.5.1 (4):

The DAM uses a multi-hour mixed integer programming algorithm to maximize bid-based revenues minus the offer-based costs over the Operating Day, subject to security and other constraints, and ERCOT Ancillary Service procurement requirements

2. Nodal Protocol Section 2 (Definitions and Acronyms) provide the following relevant definitions

· 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.

· Settlement Point Price: A price calculated for a Settlement Point for each Settlement Interval using LMP data and the formulas detailed in Sections 4.6, DAM Settlement and 6.6, Settlement Calculations for the Real-Time Energy Operations

· Shadow Price: A price for a commodity that measures the marginal value of this commodity, that is, the rate at which system costs could be decreased or increased by slightly increasing or decreasing, respectively, the amount of the commodity being made available.

Table 1-1 provides Nodal Protocol and DAM/SASM requirements document references for the fixed quantity block offers/bids. The fixed quantity block offer/bid referenced in Table 1-1 is characterized by the requirement that the block offer/bid is either cleared at its full MW quantity (100%) or 0 MW (0%).
	
	Protocol Section Reference (May 2006)
	DAM/SASM Requirements Document Reference

	1
	4.4.7.2.1
	VA8: DAM Fixed quantity block Ancillary Service offer by load resources

	2
	4.4.9.5.1
	VA11: Fixed quantity block DAM energy-only offer

	3
	4.4.9.6.1
	VA12: Fixed quantity block DAM energy bid


Table 1-1
Summary of TPTF Comments and ERCOT response

	TPTF Reviewer
	DAM/SASM Requirement Document Section
	TPTF Comment
	ERCOT Response

	Reliant
	2.3 Preconditions and Dependencies
	Reliant expressed its inquiry of further understanding of the issue by highlighting the sentence of this section.
	This document shall provide additional clarity to Section 2.3 of the Requirements Specification.

	LCRA
	2.3 Preconditions and Dependencies
	Does this imply that block bids and offers could lose money?
	With the LMPs (and MCPCs for Ancillary Services) determined in accordance with the Nodal Protocols, it is possible that fixed quantity block offers/bids could lose money in certain cases.

	LCRA
	2.3 Preconditions and Dependencies
	Can the system reject bids/offers that are not supported by final LMPs and MCPCs?
	The Day-Ahead Market (DAM) problem is formulated as a Mixed Integer Programming (MIP) optimization problem and the marginal pricing principle is followed for LMPs (and MCPCs for Ancillary Services), the DAM clearing process, as stated in the DAM/SASM Requirement Specification, cannot reject offers/bids that are not supported by final LMPs and MCPCs.

	LCRA
	3.8.4 (11e) CE4 DAM Clearing Engine
	Fixed Block AS Offers: Fixed Block Ancillary Service Offers for a Load Resource – blocks shall not be cleared unless the entire quantity block can be awarded and the resulting MCPC is greater than the block offer price and, for linked AS Offers, all of the awarded AS shall be assigned to a single service. (Emphasis on LCRA addition)
	As stated above , with MCPCs for Ancillary Service determined in accordance with the Nodal Protocols, it is possible for certain cleared fixed quantity block AS offers , the MCPC could be lower than the block offer price.


Analysis of modeling fixed quantity block offers/bids
ERCOT recognized Market Participants desire that fixed-quantity block bids/offers be able to cover their bid/offer values when settled at their corresponding settlement point prices. In the mean time, ERCOT realizes that the MIP based DAM clearing method and the marginal pricing principle does not guarantee the recovery of bid/offer costs for the fixed-quantity block bids/offers.

ERCOT explored an alternative model for fixed-quantity block bids/offers suggested by members of the TPTF that is hoped to allow for the recovery of bid/offer costs by the fixed-quantity block bids/offers. However, the alternative does not provide satisfactory results, nor is it in explicit accordance with the Protocols. Implementation of any model for the fixed-quantity block bids/offers other than the one described in the Requirements Specification for DAM and SASM will not be compliant with the Nodal Protocols.
In the following, two approaches are compared using two examples:

· Current approach, as specified in the DAM and SASM Requirements Specification, and,

· Alternative approach

The intention is to illustrate the pricing issue related to fixed-quantity block bids/offers. The two examples involve energy offers although the conclusions drawn can be extended to energy bids and fixed quantity block AS offers from load resources.
Current approach - Protocol specified solution in the DAM and SASM Requirement Specification

Fixed-quantity block is a price taker when cleared and will not be able to set the LMP or MCPC. The Mixed LP programming will produce the LMP and MCPC, unit commitment, and the MW dispatch for each resource. LMP and MCPC prices are consistent with the protocol LMP definition. However, the Fixed-quantity block could be paid under its offer price or be charged above its bid price.  

Alternative approach
Fixed-quantity block is allowed to set the LMP or MCPC, proposed by some Market Participants during TPTF discussion.  While this option does have the advantage that no cleared offer (bid) is under paid (over charged), there are non-trivial disadvantages of this method stemming from the fact that dispatch and prices do not match.

This alternative approach requires a two-step solution process for the DAM clearing.

Step1:
Run the mixed integer LP to get unit commitment and MW awards;

Step2:
Relax the fixed-quantity block (modeled as variable block) and re-run LP to calculate the LMP (MCPC).

The disadvantage of this alternative approach is that the LMPs (MCPCs) from step 2 and the MW awards from step 1 are NOT consistent. Constraints’ shadow prices do not reflect true congestion situation.  CRR settlement and the congestion are not consistent. The protocol language change for the definition of LMP is needed.  

Two examples are used to illustrate the differences of the above two approaches:

Example 1: Two energy offer case without transmission congestion.
Example 2: Two energy offer case with transmission congestion and the related CRR settlement issue.

Example 1: Two energy offer case without transmission congestion 

Load = 60 MW

Energy Offer 1:
Energy Offer 2: (Fixed-quantity block offer)

Results of DAM clearing solution for Example 1
Current Approach:

· Awarded MW quantity from Offer 1 = 10 MW

· Awarded MW quantity from Offer 2 = 50 MW

· LMP = 5 $/MWh

Settlement amount to Market Participant submitting Offer 1 = 10MW*5$/MWh = $50

Settlement amount to Market Participant submitting Offer 2 = 50MW*5$/MWh = $250

Market Participant submitting Offer 2 is paid less than the offered cost of $500 for 50 MW

Alternative approach:

Step1: To determine MW awards (same results as current approach – in terms of MW awards)
· Cleared/Awarded MW quantity from Offer 1 = 10 MW used as awarded amount
· Cleared/Awarded MW quantity from Offer 2 = 50 MW used as awarded amount
Step2: To determine LMPs
· LMP = 10 $/MWH

· Cleared/Awarded MW quantity from Offer 1 = 20 MW not used as awarded amount
· Cleared/Awarded MW quantity from Offer 2 = 40 MW not used as awarded amount
Settlement amount to Market Participant submitting Offer 1 = 10MW*10$/MWh = $100

With LMP = $10/MWh, MP submitting Offer 1 perception would be to expect 20 MW offer clearing, but would be awarded just 10MW (and thus loss of revenues of $100)
Settlement amount to Market Participant submitting Offer 2 = 50MW*10$/MWh = $500

Example 2: Two energy offer case with transmission congestion and the related CRR settlement issue.

[image: image1]
Load = 120 MW

Energy Offer 1 at Bus A is described in the diagram above.

Energy Offer 2 at Bus B is described in the diagram above.

Load at Bus B owns an 80MW CRR with source point at Bus A and sink point at Bus B
Results of DAM clearing solution for Example 2
Current Approach:

· Awarded MW quantity from Offer 1 = 20 MW

· Awarded MW quantity from Offer 2 = 100 MW

· LMP at Bus A = LMP at Bus B = 20 $/MWh

· No congestion and no CRR payment.

Settlement amount to Market Participant submitting Offer 1 = 20MW*20$/MWh = $400

Settlement amount to Market Participant submitting Offer 2 = 100MW*20$/MWh = $2000

Market Participant submitting Offer 2 is paid less than the offered cost of $3000 for 100 MW (and thus loss of revenue of $1000)
Alternative approach:

Step1: To determine MW awards (same results as current approach – in terms of MW awards)
· Cleared/Awarded MW quantity from Offer 1 = 20 MW used as awarded amount
· Cleared/Awarded MW quantity from Offer 2 = 100 MW used as awarded amount
Step2: To determine LMPs

· LMP at Bus A = 20 $/MWh
· LMP at Bus B = 30 $/MWh

· Cleared/Awarded MW quantity from Offer 1 = 80 MW not used as awarded amount
· Cleared/Awarded MW quantity from Offer 2 = 40 MW not used as awarded amount
Settlement amount to Market Participant submitting Offer 1 = 20MW*20$/MWh = $400

Settlement amount to Market Participant submitting Offer 2 = 100MW*30$/MWh = $3000

Total Payment to Market Participants (Offer 1 + Offer 2) = $400 + $3000 = $3400

Load Pays 120 MW*30$/MWh = $3600

Congestion Rent = $3600 - $3400 = $200

CRR Payment to the 80 MWCRR owner
= (LMPBus B – LMPBus A) * CRR

= (30$/Mwh-20$MWh)*80MW

= $800

There is no congestion in this case, but CRR payment to CRR holder is 800 $/h and the collected congestion rent is only $200/h. Therefore, the market can not collect enough money to cover the generation and CRR payment.
Transmission Limit: 80 MW
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100 MW (Variable block)


20$/MWh
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100 MW (Fixed-quantity block)


30$/MWh





Load:


120 MW





Offer 2 - Block Offer (or "Lumpy" Resource)
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Offer 1 - Energy Offer Curve
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