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Market Operations Bulletin # 16 – June 28, 2004
Implementation of PRR 373 – OOME as Instructed Deviation

Background

This document describes the system implementation of PRR 373 – OOME as Instructed Deviation as it relates to the Balancing Energy Service (BES) Market.  The Protocol references are cited below:

6.7.7.2  Deployment of Resource-Specific OOME Before Market Clearing

When ERCOT issues a Resource-specific OOME Dispatch Instruction before the Balancing Energy Service market clears, the instructed deviation resulting from the OOME Dispatch Instruction will be defined as the difference between the instructed output level in the Dispatch Instruction and the Resource Plan output level at the close of the Adjustment Period for the target service interval except: 1) A Resource is instructed to operate at or above an instructed output level and the 

planned output level of that Resource is above the instructed output level, or 2) A Resource is instructed to operate at or below an instructed output level and the planned output level of that Resource is below the instructed output level.  The instructed deviation will be balanced using the Balancing Energy Service Bid Stack.  ERCOT will send OOME Dispatch Instructions to QSEs concurrent with Balancing Energy Service Dispatch Instructions for the target interval.  The Balancing Energy Service deployment will be limited by the constraints imposed by the OOME Dispatch Instructions.  The instructed deviations for these OOME Dispatch Instructions will be included in the Balancing Energy Service Dispatch Instructions for that QSE for the target interval.  ERCOT must honor the unit ramp rates set forth in the QSE’s Resource Plan for the applicable Generation Resource.

6.7.7.3  Deployment of Resource-Specific OOME After Market Clearing

Resource-specific OOME Dispatch Instructions issued after the Balancing Energy Service market clears will not be instructed deviations.  ERCOT will use its best efforts to minimize Resource-specific OOME issued after the Balancing Energy Service market has cleared.

A.  Balancing Energy Service Clearing with OOME Dispatch Instructions

When entering an OOME Dispatch Instruction for a specific interval, the ERCOT System Operator includes the desired instructed output level and assigns a category (2, 3, or 4) to the instruction.  A Category 2 designation signifies that the Resource is instructed to operate “at or below” the instructed output level; Category 3 indicates the Resource must operate “at or above” the instructed output level; and a Category 4 signifies that the Resource must operate at the instructed output level.  

If the ERCOT System Operator enters an OOME Dispatch Instruction into the Market Operating System before the Balancing Energy Service (BES) market clears for the target interval, the Balancing Energy Market Clearing Engine validates the instructed output level and calculates the instructed deviation for each OOME Dispatch Instruction. The OOME Dispatch Instruction(s) and portfolio BES Dispatch Instruction, which includes the total instructed deviation by zone, are sent to the corresponding QSE as part of the BES deployment.

STEP 1

In the first step of the Balancing Energy Service clearing, the Balancing Energy Market Clearing Engine ensures that the instructed output level included in the OOME Dispatch Instruction respects the Resource-specific ramp rate, as submitted by the QSE in the Resource Plan. Using the current MW loading from the real-time data in the Power Operations System, if the data quality is good, the system calculates the maximum and minimum levels at which the Resource can operate.  If the quality of the real-time SCADA data is bad, the planned output level as submitted in the Resource Plan is used as the Resource’s current MW loading.
 The instructed output level will be the operator-entered MW level if it falls within the calculated maximum and minimum levels, or an adjusted level that honors the Resource ramp rate.

Once the instructed output level is determined, the system calculates the instructed deviation according to Protocol Section 6.7.7.2. For Generation Resources, the total instructed deviation within a zone is used to adjust both the QSE’s zonal energy schedule
 and the QSE’s portfolio BES bid in that zone.  For Load Resources, the total instructed deviation within a zone is used to adjust the zonal Load forecast and the corresponding QSE’s portfolio LAARBES bid for that zone.  In addition, the output level of generation Resources issued OOME Dispatch Instructions contributes to the QSE’s submitted energy schedule, but will not be adjusted within STEP 1 to meet the energy schedule.  Finally, the available capacity for Resources issued OOME Dispatch Instructions is not counted towards the QSE’s available capacity for Balancing Energy Service.

Respecting the calculated instructed output levels for all the OOME Dispatch Instructions, STEP 1 then simultaneously solves for power balance and Zonal Congestion and produces an estimated Balancing Energy deployment.

STEP 2

If the Balancing Energy Market Clearing Engine detects Local Congestion, STEP 2 will execute.  A Security Constrained Economic Dispatch algorithm is used to increase or decrease the Resource operating output level to resolve the Local Congestion.  Resources issued OOME Dispatch Instructions will not be moved in this step.
STEP 3

STEP 3 respects the instructed output level for each Resource issued an OOME Dispatch Instruction calculated in STEP 1.  Again, for Generation Resources, the total instructed deviation within the zone is used to adjust both the QSE’s zonal energy schedule and the QSE’s portfolio BES bid for the zone.  For Load Resources, the total instructed deviation within the zone is used to adjust the zonal Load forecast and the QSE’s portfolio LAARBES bid for the zone.  In addition, the output level of Generation Resources issued OOME Dispatch Instructions contributes to the QSE’s submitted energy schedule, but will not be adjusted within this step to meet the energy schedule.  Finally, the available capacity for Resources issued OOME Dispatch Instructions is not counted towards the QSE’s available capacity for Balancing Energy Service.

The system then resolves power balance and Zonal Congestion while respecting both the OOME Dispatch Instructions and the Resource-specific Dispatch Instructions generated in STEP 2.  

After the completion of STEP 3, or in the case that only STEP 1 executes because there is no local congestion detected, the system will deploy the OOME Dispatch Instructions and the Category 1 portfolio BES Dispatch Instructions.  Because the final portfolio based Dispatch Instruction equals the net result of the STEP 3 portfolio-based Balancing Energy awards, any instructed deviation calculated in STEP 2, and any instructed deviation calculated for OOME Dispatch Instructions, the corresponding bid price of the portfolio deployment in the QSE’s bid curve may not match the MCPE determined in STEP 3. This may cause the appearance of being incorrectly “struck.” Whenever a QSE receives Resource-specific deployments with a calculated instructed deviation, except the OOME Dispatch Instructions issued after Balancing Energy Service Market Clearing, it will also receive a Category 1 portfolio-based deployment. ERCOT expects that the portfolio-based instruction will be followed.

B. Examples of Market Clearing with OOME Dispatch Instructions

For this example, we assume there are two Market Participants in the market, QSE A in the North zone and QSE B in the South zone. Both QSEs have Generation Resources and Load.  For simplicity, assume that the minimum capacity for each unit is 0 MW and the maximum capacity is 1000 MW.

Table 1, below, shows the assumptions used for this example.  The System Operator enters manual OOME Dispatch Instructions for Unit A_1, A_2, B_1 and B_3 for the target interval 14:30 prior to the start of the market clearing for this interval.  In addition, assume the real-time loading value from SCADA is of good quality and the ramping duration is 10 minutes.

TABLE 1: EXAMPLE ASSUMPTIONS

	Generation Schedule : 1500 MW

Load Forecast : 1700 MW

	QSE A – NORTH Zone
	QSE B – SOUTH Zone

	Energy Schedule = 500 MW

Load Schedule = 500 MW

UBES Bid = 100 MW at $30, Ramp Rate = 20

DBES Bid = 200 MW at $-10, Ramp Rate = 20
	Energy Schedule = 1000 MW

Load Schedule = 1000 MW

UBES Bid = 300 MW at $20, Ramp Rate = 20

DBES Bid = 200 MW at $-10, Ramp Rate = 20

	Unit
	Resource  Plan MW
	Real-Time Loading
	Resource Ramp Rate
	Operator-Entered OOME MW
	Category
	Unit
	Resource  Plan MW
	Real-Time Loading
	Resource Ramp Rate
	Operator-Entered OOME MW
	Category

	A_1
	200
	205
	5
	300
	3
	B_1
	500
	525
	10
	510
	2

	A_2
	200
	195
	5
	180
	2
	B_2
	300
	300
	10
	--
	--

	A_3
	100
	100
	5
	--
	--
	B_3
	200
	175
	10
	150
	4


STEP 1

In STEP 1, the Balancing Energy Market Clearing Engine will verify that the operator-entered MW level respects the Resources’ ramp rates and will calculate the instructed deviation for each OOME Dispatch Instruction.

Table 2 illustrates the calculated data for QSE A.  For Unit A_1, the operator-entered MW level is 300.  With the current MW loading of 205, the system calculates that the maximum level to which the Resource can ramp in the target interval is 255 (205 + (5 MW/min * 10 min) = 255).  Similarly, the minimum level to which the Resource can ramp in the target interval is 155 (205 – (5 MW/min * 10 min) = 155).  Because the operator-entered MW level of 300 is greater than the calculated maximum level of 255, the system sets the instructed output level for the unit to 255 MW.  For a Category 3 instruction, the instructed deviation is calculated by subtracting the planned output level submitted in the Resource Plan from the instructed output level, when the planned level is less than the instructed level.  In this case, the instructed deviation is 55 MW (255 – 200 = 55).

The same logic applies to Unit A_2, which received a Category 2 OOME Dispatch Instruction.  In this case, there is no need to adjust the OOME MW level to adhere to the Resource ramp rate.  The minimum level that this Resource can ramp to is 145.  The operator-entered MW level is 180.  Therefore, the instructed output level is 180.  For a Category 2 instruction, the instructed deviation is calculated by subtracting the planned output level from the instructed output level, when the planned level is greater than the instructed level.  In this case, the instructed deviation is – 20 (180 – 200 = -20).

The total instructed deviation for QSE A in the North zone is 35 MW (55 + -20 = 35). Within the Balancing Energy Market Clearing Engine, QSE A’s zonal energy schedule will be adjusted by the instructed deviation; therefore, the adjusted energy schedule used within the system is 535 MW (vs. 500 MW, initially).  The system estimates that Unit A_3 will remain at its current MW loading of 100 in the target interval with Unit A_1 and Unit A_2 operating in the target interval at 255 and 180 respectively. The total generation for QSE A in the North zone, based on the output levels for the units, would equal its adjusted energy schedule (255 + 180 + 100 = 535). 

TABLE 2:  STEP 1 CALCULATIONS FOR QSE A

	QSE A – NORTH Zone

	Energy Schedule = 500 MW

Load Schedule = 500 MW

UBES Bid = 100 MW at $30, Ramp Rate = 20

DBES Bid = 200 MW at $-10, Ramp Rate = 20

	Unit
	Resource  Plan MW
	Real-Time Loading
	Resource Ramp Rate
	Operator-Entered OOME

MW
	Category
	Maximum Level based on Ramp Rate
	Minimum Level based on Ramp Rate
	Instructed Output Level
	Instructed Deviation

	A_1
	200
	205
	5
	300
	3
	255
	155
	255
	55

	A_2
	200
	195
	5
	180
	2
	245
	145
	180
	-20

	A_3
	100
	100
	5
	--
	--
	--
	--
	--
	--


Table 3 displays the calculated data for QSE B.  For both Unit B_1 and Unit B_2, the operator-entered MW level is within the Resource’s ramping capability.  Therefore, the instructed output levels for each unit will be set to the respective operator-entered OOME MW instructed output level.  In the case of Unit B_1, the instructed deviation is calculated to be 0.  The Resource is issued a Category 2 Dispatch Instruction to be at or below the instructed output level of 510 MW.  Based on the Resource Plan, its planned output level is less than its instructed output level.  By adhering to its planned output level, Unit B_1 follows the OOME Dispatch Instruction.  Therefore, the unit is not instructed to deviate from its Resource Plan, and the instructed deviation is 0.  For Unit B_3, which is issued a Category 4 OOME Instruction, the instructed deviation is calculated by subtracting the Resource Plan level from the instructed output level.  The calculation produces an instructed deviation of -50 (150 – 200).

QSE B’s total instructed deviation in the South zone is -50 MW (0 + -50 = -50).   Within the Balancing Energy Market Clearing Engine, QSE B’s zonal energy schedule will be adjusted by the instructed deviation; therefore, its adjusted energy schedule in the South zone is 950.  In order for QSE B to meet its adjusted energy schedule, the system estimates that QSE B will move Unit B_2 from 300 MW to 290 MW.  The output level of Unit B_1 is set at 510 MW; the level of Unit B_3 is set at 150.  Therefore, in order to meet the adjusted schedule of 950, the output level of Unit B_2 is estimated by the system to be 290, (510 + 150 + 290 = 950).  

TABLE 3:  STEP 1 CALCULATIONS FOR QSE B

	QSE B – SOUTH Zone

	Energy Schedule = 1000 MW

Load Schedule = 1000 MW

UBES Bid = 300 MW at $20, Ramp Rate = 20

DBES Bid = 200 MW at $-10, Ramp Rate = 20

	Unit
	Resource  Plan MW
	Real-Time Loading
	Resource Ramp Rate
	Operator-Entered OOME MW
	Category
	Maximum Level based on Ramp Rate
	Minimum Level based on Ramp Rate
	Instructed Output Level
	Instructed Deviation

	B_1
	500
	525
	10
	510
	2
	625
	425
	510
	0

	B_2
	300
	300
	10
	--
	--
	--
	--
	--
	--

	B_3
	200
	175
	10
	150
	4
	275
	75
	150
	-50


Due to the adjustment of the energy schedules, the total generation schedule across both QSEs is 1485 MW (535 + 950 = 1485).  215 MW of UBES must be cleared in order to achieve power balance, as the forecasted Load is 1700 MW.   QSE B will be cleared 215 MW UBES at the $20 bid.  In its portfolio allocation estimation, the system will allocate the entire amount of UBES to Unit B_2, as the available capacity of units B_1 and B_3 cannot be used. Units receiving an OOM Dispatch Instruction are considered “fixed” at the OOM level for the interval and, hence, they are not moved to accommodate a portfolio BES Dispatch Instruction.
Assuming that there is no Local Congestion detected, STEP 1 will be the final step executed as part of the market clearing.

The final deployments for QSE A and QSE B for this example appear in Table 4, below.  Note that for QSE A, the Category 1 Dispatch Instruction represents the 35 MW of calculated instructed deviation.  For QSE B, the Category 1 MW amount includes both the 215 MW UBES cleared and the calculated instructed deviation of -50, (215 MW – 50 MW = 165 MW).

TABLE 4:  FINAL DEPLOYMENTS

	QSE
	Portfolio
	Unit Specific

	
	TYPE
	MW
	CAT
	CONG
	RESC
	MW
	CAT
	TYPE

	A
	UBES
	35
	1
	F
	

	
	A_1
	255
	3
	OOME

	
	A_2
	180
	2
	OOME

	B
	UBES
	165
	1
	F
	

	
	B_1
	510
	2
	OOME

	
	B_3
	150
	4
	OOME


C. Examples of Settlement of Market Clearing with OOME Dispatch Instructions

This portion of the market bulletin shows the settlement results of the examples of market clearing with OOME Dispatch Instructions detailed in the previous section.  This example assumes that the instructed Resources followed their instructions and assumes a value of 0.2 for the Uninstructed Factor used in the URC calculation.  
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A 500 35 0 535 20 -175 0 -725

A_1 255 200 255 3 60 -550

A_2 180 200 180 2 60 0

A_3 N/A 100 100 N/A

B 1000 165 0 1165 20 -825 0 -925

B_1 510 500 510 2 60 -100

B_2 N/A 300 505 N/A 60 N/A

B_3 150 200 150 4 60 0


D. OOME Dispatch Instructions after Market Clearing

If the ERCOT System Operator issues an OOME Dispatch Instruction after the BES market clearing for the target interval, the OOME Dispatch Instruction will be sent to the QSE immediately.  No instructed deviation will be calculated and the system will not generate a corresponding Category 1 deployment.  In addition, the MW level entered by the System Operator will not be adjusted for the Resource ramp rate.  

� In instances where SCADA quality is bad and SFT is executed, the system uses the MW loading from SFT.


� This energy schedule adjustment is only used in balancing energy market clearing and the original schedule submitted by the participant is used in Schedule Control Error (SCE) calculation and financial settlement.
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				QSE		Unit		Zonal Schedule		Final Portfolio UBES		Final Portfolio DBES		OOME Instructed Output Level		Planned MW in Resource Plan		Actual Meter Data		Category		MCPE		RCGFC		Resource Imbalance Payment/Charge		OOME Payment		URC		Settlement

				A				500		35		0						535				20				-175				0		-725

						A_1								255		200		255		3				60				-550

						A_2								180		200		180		2				60				0

						A_3								N/A		100		100										N/A

				B				1000		165		0						1165				20				-825				0		-925

						B_1								510		500		510		2				60				-100

						B_2								N/A		300		505		N/A				60				N/A

						B_3								150		200		150		4				60				0
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