TAC Recommendation Report


	PRR Number
	448PRR
	PRR Title
	Changes to Implement Balancing Up Loads (BULs)

	Recommended Action
	Approve

	Protocol Section Requiring Revision
	6.8.1.14, Payments for Capacity for Balancing Energy Up Load Deployed

6.8.1.15.3, Uninstructed Charge Methodology and Equation

	Proposed Effective Date
	Upon system implementation

	Priority & Rank Assigned
	Same as PIP 112 (Balancing Up Load)

	Summary of Impact Analysis
	Impacts ERCOT computer systems, business practices, and staffing.

	Revision Description
	Clarification of Balancing Up Load (BUL) calculations and inclusion of BUL capacity payment calculations in Section 6.8.



	Benefit
	ERCOT-wide calculations of BUL payments rely on distinguishing whether Loads are statically or dynamically scheduled.  This PRR clarifies how the BUL formulas treat each type of scheduled Load.  This PRR also clarifies the BUL capacity payment calculations. 

	PRS Recommendation
	PRS recommends approval of PRR448 as amended by PRS.

	TAC Recommendation
	TAC recommends approval of PRR448 as recommended by PRS.


	Proposed Protocol Language Revision


6.8.1.14   Payments for Capacity for Balancing Energy Up Load Deployed
[PIP112, PRR311, & PRR448: Implement entire new section 6.8.1.14 when BUL is implemented.]

A QSE that is instructed to deploy Balancing Up Load (BUL) shall be paid a capacity payment for the 15-minute interval the instruction is issued and the three subsequent intervals according to the following formulas.  A QSE that is instructed to continue to deploy Balancing Up Load after the first four 15 minute intervals will be paid a capacity payment for each subsequent interval instruction it is given to deploy Balancing Up Load.  The Balancing Up Load capacity payment is calculated as follows: 

PCBULiq
=
-1 *(( MBULiq * MCPCNSi )/ 4)

MBULiq
 =
 MAX(BULiq-0, BULiq-1, BULiq-2, BULiq-3)
BULPMiq 
=
BULETRiq –
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(BMRDiq + BMRSiq)

BULETRiq
=
[((BRATDiq * AIMLDiq) + (BRATSiq * AIMLSiq)) – ((∑FSBULizq)z + (∑DSBULizq)z)]

Given:

IF Small Customer Load Management THEN


BULiq 
= 
AIMLLMiq – BMRLMiq
ELSE:




 BULiq = MIN[MIN(MAX(0,(∑DIBULizq)z),MAX(0,((BRATDiq*AIMLDiq)-BMRDiq))) + MAX(0,((BRATSiq*AIMLSiq)-BMRSiq)), (∑DQiqz)z]

DIBULizq  =  
MAX[0, (∑(MRizq – 
(DSLizq + INSizq + INSewiq + SRSizq))z)] 
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Where:

i:
Settlement Interval being calculated

q:
QSE
x:
count of proxy days

z:
zone
AIMLDiq       
Representative average interval metered BUL during the last ten (10) proxy days (in the case of weekdays) or six (6) proxy days (if deployment is on a weekend or holiday) for BUL meters that represent dynamic load.  Proxy days cannot be days when BUL was deployed during any interval.

AIMLLMiq 
QSE aggregate baseline load for small customers who participate in load management program assuming the program is not in operation from the appropriate load profile.

AIMLSiq        Representative average interval metered BUL during the last ten (10) proxy days (in the case of weekdays) or six (6) proxy days (if deployment is on a weekend or holiday) for BUL meters that represent static load.  Proxy days cannot be days when BUL was deployed during any interval.
AMLPBDiq    Average interval metered BUL from the prior ten (10) proxy days (in the case of weekday deployment) or six (6) proxy days (for weekend or holiday deployment) for the two (2) hours prior to first BUL instruction for BUL meters that represent dynamic load.  Proxy days can not be days when BUL was deployed during any interval.
AMLPBSiq     Average interval metered BUL from the prior ten (10) proxy days (in the case of weekday deployment) or six (6) proxy days (for weekend or holiday deployment) for the two (2) hours prior to first BUL instruction for BUL meters that represent static load.  Proxy days cannot be days when BUL was deployed during any interval.
AMLPDiqn
Average interval metered BUL during the two (2) hours prior to the hour of BUL notice in the nth prior day for BUL meters that represent dynamic load.  Note, that n=0 refers to day of notice.

AMLPSiqn
Average interval metered BUL during the two (2) hours prior to the hour of BUL notice in the nth prior day for BUL meters that represent static load.  Note, that n=0 refers to day of notice.

BMRDiq  
Aggregate of all actual qualified BUL meter readings per QSE per Settlement Interval per zone for BUL meters that represent dynamic load

BMRDqimn     Aggregate of all qualified dynamic BUL meter readings per QSE q during the mth 15-minute time interval after the Settlement Interval i on the nth day prior to the day of settlement, where the n prior days shall be only weekdays excluding ERCOT-defined holidays if the day of settlement is a weekday, and shall be only weekends and ERCOT-defined holidays if the day of settlement is a weekend.  Days in which BUL instructions occurred are excluded.  

BMRLMiq 
QSE aggregate participating customer load during operation of load management program from the appropriate load profile.


BMRSiq  
Aggregate of all actual qualified BUL meter readings per QSE per Settlement Interval per zone for BUL meters that represent static load
BMRSqimn      Aggregate of all qualified static BUL meter readings per QSE q during the mth 15-minute time interval after the Settlement Interval i on the nth day prior to the day of settlement, where the n prior days shall be only weekdays excluding ERCOT-defined holidays if the day of settlement is a weekday, and shall be only weekends and ERCOT-defined holidays if the day of settlement is a weekend.  Days in which BUL instructions occurred are excluded.  
BRATDiq
Ratio of average metered dynamic load for 2 hours prior to BUL instruction to the average interval metered BUL from the prior ten (10) days (in the case of weekday deployment) or six (6) days (for weekend or holiday deployment) for the two (2) hours prior to first BUL instruction.
BRATSiq
Ratio of average metered static load for two (2) hours prior to BUL instruction to the average interval metered BUL from the prior ten (10) days (in the case of weekday deployment) or six (6) days (for weekend or holiday deployment) for the two (2) hours prior to first BUL instruction.

BULiq
Quantity in MWhs of BUL deployed per Settlement Interval per QSE

MBULiq
Maximum quantity in MWhs of BUL deployed per Settlement Interval per QSE

BULETRiq
Total BUL expected reduction by QSE per interval ERCOT-wide
BULPMiq
Calculated to determine whether a QSE performed the BUL deployment and should receive a capacity payment
DQiqz
Deployed  BUL quantity in MWs per zone.
DIBULizq
For QSEs with dynamically scheduled Loads, the average power delivered to ERCOT per interval per zone as a result of deploying BUL.
DSBULizq  
For QSEs with dynamically scheduled Loads, the integrated signal for the interval that is an estimate in real-time representing the real power interrupted in response to the deployment of BUL.  DSBULizq = zero (0) if Load is not dynamically scheduled.
DSLizq
The integral of the dynamically scheduled Load telemetered to ERCOT for that QSE per interval per zone

FSBULizq
Integrated signal for the interval sent by static scheduling QSEs to ERCOT and is an estimate in real-time representing the real power interrupted in response to the deployment of BUL
INSizq
Zonal Balancing Energy instructions given to that QSE per zone per interval

INSewiq
ERCOT-wide instructions for that QSE per interval

PCBULiq
Capacity payment for instructed deployment of BUL per Settlement Interval per QSE

MCPCNSi
Highest Non-Spinning Reserve Service Market Clearing Price of Capacity costs ($/MW) for the hour of all procurement processes
MRizq
Metered Resource value for that QSE per interval per zone

SRSizq
Static Resource schedule per interval per zone of that QSE

6.8.1.15.3   Uninstructed Charge Methodology and Equation

[PIP112: Although the formula did not change, the “BUL” language incorporates Load Resources into one of the variables (MR). The current design does not have that capability. Once reworked, the following words in this comment box could be added to the protocols.]

The QSE’s Metered Resource Value will include both Generation and Load Resources. The amount of energy provided by a Load Resource will be obtained from the information submitted on the Resource Plan and the settlement meter of the Load Resource.  Energy from a Load Resource is calculated for each Load Resource that is indicated available on the Resource Plan according to the following formula:

Energy from Load Resource =  MAX (0, MIN ((the integral of the upper operating limit –Load settlement meter), (integral of the upper operating limit -  integral of the lower operating limit))) 

At the request of the QSE as specified by Section 6.10.6, ERCOT will disregard energy from a Load Resource for the four consecutive settlement intervals following the time of the request by the QSE as it relates to the following formula.



If the QSE’s Total Uninstructed Deviation is zero, then the zonal uninstructed deviation for every zone is zero.

    ZUDizq = 0

If the QSE’s Total Uninstructed Deviation is positive, then the total Uninstructed Deviation will be allocated to those zones in which the value of adding the QSE’s Resource Schedule in that zone and zonal instructions in that zone, and subtracting from the Metered Resource Value in that zone is positive.
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[PRR448:  The above equation will be replaced with the following upon the implementation of BUL:]
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If the QSE’s Total Uninstructed Deviation is negative, then the total Uninstructed Deviation will be allocated to those zones in which the value of adding the QSE’s Resource Schedule in that zone and zonal instructions in that zone, and subtracting from the Metered Resource Value in that zone is negative.
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[PRR448:  The above equation will be replaced with the following upon the implementation of BUL:]
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Where:

i
interval

q
QSE

z
Congestion Zone

TUDiq
Total ERCOT wide uninstructed deviation for that QSE per interval

ZUDizq
Zonal uninstructed deviation for that QSE per interval for that zone

MRizq
Metered Resource Value for that QSE per interval per zone

RSizq
Resource Schedule per interval per zone of that QSE

INSizq
Zonal Balancing Energy instructions given to that QSE per zone per interval

[PIP112 & PRR448: DSBUL will not be factored into the formula until system is reworked to support BUL. Once supported, the definition of variable should be modified above with the following:]

DSBULizq
For QSEs with dynamically scheduled Loads, the integrated signal for the interval that is an estimate in real-time representing the real power interrupted in response to the deployment of BUL.  DSBULizq = zero (0) if Load is not dynamically scheduled.
[PRR403: Replace ZUD formulas and variables above with formulas and variables below upon system implementation and notice to the market.]
If the QSE’s Total Uninstructed Deviation is zero, then the zonal uninstructed deviation for every zone is zero.


    ZUDizq = 0

If the QSE’s Total Uninstructed Deviation is positive, then the total Uninstructed Deviation will be allocated to those zones in which the value of adding the QSE’s Resource Schedule in that zone and zonal instructions in that zone, and subtracting from the Metered Resource Value in that zone is positive.
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[PRR448:  The above equation will be replaced with the following upon the implementation of BUL:]
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If the QSE’s Total Uninstructed Deviation is negative, then the total Uninstructed Deviation will be allocated to those zones in which the value of adding the QSE’s Resource Schedule in that zone and zonal instructions in that zone, and subtracting from the Metered Resource Value in that zone is negative.
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[PRR448:  The above equation will be replaced with the following upon the implementation of BUL:]
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Where:

TUDiq
Total ERCOT wide uninstructed deviation for that QSE per interval

ZUDizq
Zonal uninstructed deviation for that QSE per interval for that zone

MRizq
Metered Resource Value for that QSE per interval per zone

SRURCRSizq
The Resource Schedule (without any DC tie import schedules) smoothed for a 10-minute ramp per interval per zone of that QSE, plus the dynamic schedule per interval per zone of that QSE, plus the DC tie import schedules per interval per zone of that QSE.

INSizq
Zonal Balancing Energy instructions given to that QSE per zone per interval

SRURCizq  =  SRSURCizq + (SRAizq or SRDizq) + DC tie import schedulesizq

SRSURCizq = SRSNDCCURRizq + ((SRSNDCPREVizq - SRSNDCCURRizq) / 12)+((SRSNDCNEXTizq - SRSNDCCURRizq) / 12)
SRSURCizq
The scheduled resource static (without any DC tie import schedules) smoothed for a 10 minute ramp, per interval per zone of the that QSE,

(SRAizq or SRDizq)
The scheduled resource (actual or dynamic, which ever is selected based on the dynamic scheduling logic) per interval per zone of that QSE

DCtie import schedulesizq
The DC tie imports scheduled per interval per zone of that QSE

Where:

SRSURCizq
The scheduled resource static (without any DC tie import schedules) smoothed for a 10 minute ramp, per interval per zone of that QSE.

SRSNDCCURRizq
The scheduled resource static minus any DC tie import schedules, for the current interval, per interval per zone per QSE.

SRSNDCPREVizq
The scheduled resource static minus any DC tie import schedules for the previous interval, per interval per zone perQSE.

SRSNDCNEXTizq
The scheduled resource static minus any DC tie import schedules for the next interval, per interval per zone perQSE.

[PIP112 & PRR448: DSBUL will not be factored into the formula until system is reworked to support BUL. Once supported, the definition of variable should be modified above with the following:]

DSBULizq
For QSEs with dynamically scheduled Loads, the integrated signal for the interval that is an estimate in real-time representing the real power interrupted in response to the deployment of BUL.  DSBULizq = zero (0) if Load is not dynamically scheduled.

	PRR Evaluation

	Non-ERCOT Market Comparison
	No Comparison conducted.

	

	Comments Author
	Comments Summary

	
	None submitted


	Sponsor

	Name
	Mark Patterson

	E-mail Address
	mpatterson@ercot.com

	Company
	ERCOT

	Company Address
	2705 West Lake Drive, Taylor, TX 76574

	Phone Number
	(512) 248-3912

	Fax Number
	(512) 248-6565

	


	Sponsor's Revision Description
	Clarification of Balancing Up Load (BUL) calculations, removal of BUL Resource Plan language, and inclusion of BUL capacity payment calculations in Section 6.8.



	Sponsor's Reason for Revision
	ERCOT-wide calculations of BUL payments rely on distinguishing whether Loads are statically or dynamically scheduled.  This PRR clarifies how the BUL formulas treat each type of scheduled Load.  This PRR also clarifies the BUL capacity payment calculations and removes Resource Plan language since BUL is not a Resource.   
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�BUL is not part of a QSE’s Resource plan  and therefore ERCOT recommends removing this language from the Protocols
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