Protocols Revision Request


	PRR Number
	601
	PRR Title
	15 Minute Ramping for BES and Base Power Schedule

	Protocol Section(s) Requiring Revision (include Section No. and Title)
	6.5.2, Balancing Energy Service
6.8.1.15.3, Uninstructed Charge Methodology and Equation
6.10.4.2, Base Power Schedule Calculation

	Requested Resolution (Normal or Urgent)
	Normal

	Revision Description
	The ramping period for BES deployment and for Base Power Schedule changes is changed from 10 minute to 15 minute

	Reason for Revision
	Potomac Economics recommendation number 9 recommended elimination of the “plateau” during the interval.

	Credit Implications (Yes or No, and summary of impact)
	No

	

	Timeline

	Date Posted
	5/4/05

	Please see the Master List on the ERCOT website for current timeline information.


	Sponsor

	Name
	Larry Gurley (on behalf of QSE Managers WG)

	E-mail Address
	lgurley@tnsk.com

	Company
	Tenaska Power Services

	Company Address
	1701 E. Lamar Blvd. Suite 100, Arlington, TX  76006

	Phone Number
	(817) 303-3601

	Fax Number
	(817) 303-1104


	ERCOT/Market Segment Impacts and Benefits


Instructions:  To allow for comprehensive PRR consideration, please fill out each block below completely, even if your response is “none,” “not known,” or “not applicable.”  Wherever possible, please include reasons, explanations, and cost/benefit analyses pertaining to the PRR.

	
	Impact
	Benefit

	
	Business
	Computer Systems
	

	ERCOT
	A 15 minute ramp will change the characteristics of the BES market.
	Systems will need to be modified to implement 15 minute ramping for base power schedules and BES.
	Ramping for the entire 15 minute interval will allow more BES to be deployed and may tend to reduce RGS deployment.

	MARKET SEGMENT                      
	
	
	

	Consumer
	None
	None
	

	LSE:
General, Including NOIE
	None
	None
	

	LSE:
CR & REP
	None
	None
	

	QSE
	A 15 minute ramp will change the characteristics of the BES market.
	Systems will need to be modified to implement 15 minute ramping for base power schedules and BES.
	Ramping for the entire 15 minute interval will allow more BES to be deployed and may tend to reduce RGS deployment.

	Resource
	See above
	See above.
	See above.

	TDSP
	None
	None
	none


	Proposed Protocol Language Revision


QSE Managers Working Group has reviewed this PRR for technical merit but is not in the position to evaluate the cost benefit of the PRR.

6.5.2
Balancing Energy Service

The Balancing Energy Service bids shall consist of Balancing Energy Service Up, Balancing Energy Service Down, and Balancing Up Load bids.  All Balancing Energy Service provider bids must be entered by the close of the Adjustment Period for the effective Operating Hour and shall become an Obligation at the close of the Adjustment Period.  However, Balancing Energy Service provider bids may be withdrawn at any time prior to the close of the Adjustment Period.

Balancing Energy Service bids shall not exceed $1,000 per MWh for all Resources.
	[PRR414:  Upon implementation of required system changes, the following sentence will be added above to 6.5.2, Balancing Energy Service:]

Any Balancing Energy Service bids in excess of $1,000 per MWh will be rejected by ERCOT.


(1)
Balancing Energy Service bids must specify Congestion Zone, the type of bid, either a Resource or a BUL used to deploy the service, a ramp rate, and service time period.

(a)
For Balancing Energy Service Up and Balancing Energy Service down, the bid curve consists of monotonically increasing ordered pairs of dollars per megawatt hour and cumulative megawatts ($/MWh, MW).

(b)
For Balancing Up Load, the bids consist of blocks in dollars per megawatt hour and megawatts ($/MWh, MW).  If the full block cannot be deployed the bid will be bypassed.

(2)
QSEs shall provide Balancing Energy Down Service bids prior to the close of the Adjustment Period equal to or greater than the requirement according to the amounts set forth for the QSE in Section 4.5.2, Receipt of QSE’s Balancing Energy Bid Curves.

(3)
ERCOT shall order all bids received for Balancing Energy Service Up and Balancing Up Load together from lowest bid price to highest bid price.  This combination shall be the Balancing Energy Service Up Bid Stack.  ERCOT will determine the total amount of energy bid in the stack available in sixty (60) minutes.

(4)
ERCOT will determine the required amount of Balancing Energy Service such that Regulation Service Up energy and Regulation Service Down energy is provided in each Settlement Interval.

(5)
ERCOT will plan to deploy Balancing Energy Service in each Settlement Interval in a manner that will minimize total net energy from Regulation Service.

(6)
The Balancing Energy Service deployment will be in megawatts.  The Balancing Energy Obligation shall be the power requested integrated over the interval.

(7)
Balancing Energy Service may only be deployed in the Operating Period.  ERCOT’s selection of energy from Ancillary Service Resources for deployment shall be based on the price Merit Order of bids received and bid ramp rate and not on the expected MCPE.  The ERCOT System Operator making Balancing Energy Service decisions shall not have access to the individual Balancing Energy Service bid prices or the expected MCPE.

(8)
If the Balancing Energy Service Up Bid Stack does not overlap with the Balancing Energy Service Down Bid Stack, and ERCOT is using Balancing Energy Service Up and needs a lesser amount of Balancing Energy, ERCOT must first recall any Balancing Energy Service Up prior to deploying any Balancing Energy Service Down, unless resolving Local Congestion.

(9)
If the Balancing Energy Up bid prices are lower than Balancing Energy Down bid prices, also known as overlap, and deployment required of Balancing Energy Service would result in an MCPE within the overlap then, the Balancing Energy Up and Balancing Energy Down or a portion of each are deployed, unless resolving Local Congestion.

(10)
If ERCOT is using Balancing Energy Service Down and needs a greater amount of Balancing Energy, ERCOT must first recall any Balancing Energy Service Down prior to deploying any Balancing Energy Service Up, subject to this subsection.

(11)
If ERCOT is using Balancing Energy Service Up and needs a lesser amount of Balancing Energy, ERCOT must first recall any Balancing Energy Service Up prior to deploying any Balancing Energy Service Down, subject to this subsection.

(12)
Balancing Energy Service Up and Down shall not be deployed in the same Settlement Interval in the same Congestion Zone, unless clearing an overlap in the Balancing Energy Service Up and Balancing Energy Down bid prices, or solving Local Congestion.

(13)
ERCOT shall provide five (5) minutes notice prior to the start of the ramp to the QSEs providing Balancing Energy Service Up or Balancing Energy Service Down to change deployment via the Messaging System.

(14)
ERCOT shall provide Notice electronically via the Messaging System to each QSE with the number of megawatts expected to be delivered as a result of Balancing Energy Service Dispatch Instructions.  The Messaging System will identify requests for Balancing Up Load.

(15)
Loads acting as a Resource and providing Balancing Energy Service must be capable of responding to ERCOT Dispatch Instructions in a similar manner to Generation Resources.  BUL is not considered to be a Load acting as a Resource.

(16)
The deployment of power shall be constrained by the bidders’ specified ramp rate except during EECP Operations.

(17)
With the exception of Balancing Up Load and Load acting as Resources providing Balancing Energy Service Up, QSEs are expected to comply with Balancing Energy Service Dispatch Instructions by ramping at a constant ramp rate, as calculated in 6.5.2(18), during a fixed ramp period starting seven and-a-half (7.5) minutes prior to the start of the target service interval and ending seven and-a-half (7.5) minutes after the start of the target service interval.

(18)
With the exception of Balancing Up Load and Load acting as Resources providing Balancing Energy Service Up, Balancing Energy Service deployment instructions, inclusive of recall instructions, by ERCOT to any QSE are constrained by the amount of energy that can be deployed by the QSE within the fifteen (15) minute ramp period at the ramp rates that are communicated to ERCOT in the QSE’s bid.  Expressed in MW/Min, the ramp rates serve as the basis for calculating the maximum change in the amount of energy that can be deployed by the QSE from one fifteen (15) minute Settlement Interval to the next.  In calculating these energy amounts, ERCOT will calculate the upper and lower limits of the Balancing Energy Service deployment instruction of the target Settlement Interval as follows:

	Direction of Deployment in Prior Settlement Interval
	Limits to P1

	P0 > 0
	P0 + 15 x RRU

	P0 > 0
	P0 – Min ( P0 / RRU, 15 ) x RRU

– [ 15 – Min ( P0 / RRU, 15 ) ] x RRD

	P0 < 0
	P0 + Min ( -P0 / RRD, 15 ) x RRD

+ [ 15 – Min ( -P0 / RRD, 15 ) ] x RRU

	P0 < 0
	P0 – 15 x RRD


Where:

P0
MW amount of Balancing Energy Service deployed by ERCOT in the previous Settlement Interval.

P1
MW amount of Balancing Energy Service deployed by ERCOT in the target Settlement Interval.

RRU 
bid ramp rate (always positive) in MW/min associated with the QSE’s Balancing Up bid for the target interval.  If RRU is not available for the target interval, ERCOT will use the most recent value of the QSE’s RRU.

RRD 
bid ramp rate (always positive) in MW/min associated with the QSE’s Balancing Down bid for the target interval.  If RRD is not available for the target interval, ERCOT will use the most recent value of the QSE’s RRD.

P1 > P0
indicates a deployment of more energy in the up direction and/or less energy in the down direction from the previous Settlement Interval to the target Settlement Interval.

P1 < P0
indicates a deployment of less energy in the up direction and/or more energy in the down direction from the previous Settlement Interval to the target Settlement Interval.

ERCOT will honor the Limits to P1, as calculated above, in determining P1.

ERCOT will calculate the constant ramp rate for the P1 deployment as [P1-P0]/15.

For settlement and instructed deviation purposes, the P1 instruction along with the constant ramp rate will be used in determining the energy deployed during the ramp period and corresponding previous and target Settlement Intervals.

(19)
The QSE’s Instructed Deviation will include the expected energy calculated using the constant ramp rate, as calculated in Section 6.5.2, Balancing Energy Service, item (18), during the fifteen (15) minute ramp period when complying with an ERCOT Balancing Energy Service Dispatch Instruction.

(20)
Loads acting as Resources qualified to provide Regulation, Responsive Reserve, Non-Spinning Reserve, or Replacement Reserve Services may also be used by ERCOT to provide Balancing Energy under the OOME instructions and pricing structure.  ERCOT shall not use Loads qualified to provide only Balancing Up Load Service under the OOME instructions and pricing structure.

(21)
The minimum number of megawatts of Balancing Energy Service that may be offered to ERCOT is one (1) MW.

(22)
In the event that there is no Zonal Congestion and all available Balancing Energy Service Up bids are deployed for an interval, ERCOT shall adjust the MCPE as described in Section 6.9.5.1, Balancing Energy Clearing Price, item (2).

(23)
Should the Bid Stack for Balancing Energy Down Service be exhausted, ERCOT may select units to OOME Off-line.

6.8.1.15.3
Uninstructed Charge Methodology and Equation

Once the Uninstructed Factor is determined on a system-wide basis for the interval, it is possible to determine the ‘price’ to apply to QSE uninstructions.  The Uninstructed Resource Charge would be determined by QSE for each zone in which they had actual metered Resources.

The first step is to determine the QSE’s Total Uninstructed Deviation.  Each QSE’s Total Uninstructed Deviation is calculated by adding the QSE Resource Schedule and all zonal and ERCOT wide instructions, and subtracting from the Metered Resource Value.  A dead band will be set according to each QSE’s schedule plus instructions.  If the QSE’s Metered Resource Value is within this dead band percentage of  +/- 1.5% but not less than +/-5 MWh of the Schedule plus instructions for a Settlement Interval, then the QSE will not be susceptible to the Uninstructed Resource Charge.

	[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.
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Where:

TUDiq
Total ERCOT wide Uninstructed Deviation for that QSE per interval

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

INSewiq
ERCOT-wide Instructions for that QSE per interval

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 TUD formula and variables above with formulas and variables below upon system implementation and Notice to the market.]
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Where:

TUDiq
Total ERCOT wide Uninstructed Deviation for that QSE per interval

MRizq
Metered Resource Value for that QSE per interval per zone

SRURCizq
The Resource Schedule (with out any DC Tie import schedules) smoothed for a fifteen (15)-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

INSewiq
ERCOT-wide Instructions for that QSE per interval

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.


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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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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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

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 & PRR448:  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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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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Where:

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

MRizq
Metered Resource Value for that QSE per interval per zone.

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

SRSURCizq
=
SRSNDCCURRizq + ((SRSNDCPREVizq - SRSNDCCURRizq) / 12)+((SRSNDCNEXTizq - SRSNDCCURRizq) / 12)
Where:

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

MRizq
Metered Resource Value for that QSE per interval per zone.

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

SRSURCizq = SRSNDCCURRizq + ((SRSNDCPREVizq - SRSNDCCURRizq) / 12)+((SRSNDCNEXTizq - SRSNDCCURRizq) / 12)
Where:

DC Tie import schedulesizq
The DC Tie imports scheduled per interval per zone of 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.

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

SRSNDCNEXTizq
The scheduled Resource static minus any DC Tie import schedules for the next 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, and per QSE.

SRSURCizq
The scheduled Resource static (without any DC Tie import schedules) smoothed for a fifteen (15) minute ramp, per interval per zone of that QSE.

SRURCRSizq
The Resource Schedule (without any DC Tie import schedules) smoothed for a fifteen (15) 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.

TUDiq
Total ERCOT wide Uninstructed Deviation for that QSE per interval.

ZUDizq
Zonal Uninstructed Deviation for that QSE per interval for that zone.

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.


The second step is to compare the market-clearing price of an interval to a benchmark in each zone and calculate the Uninstructed Resource Charge for each QSE in each zone.  If the MCPE for the zone is negative, a QSE would be subject to the Uninstructed Resource Charge for under-generation.  If the MCPE is positive, then a QSE is subject to the Uninstructed Resource Charge for over-generation.

The Uninstructed Resource Charge for that zone will be the product of the zonal uninstructed quantity, the MCPE for that interval for that zone, and the previously determined Uninstructed Factor for that interval.

This activity would be performed for every Congestion Zone for each QSE.

CASE: PRICE CHASING

IF MCPEiz ( 0 and QSE outside deadband, then:
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CASE: COST OPTIMIZING

ELSE MCPEiz < 0 and QSE outside deadband Then:
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Where:

URCiz
Uninstructed Resource Charge for that QSE per zone per interval

ZUDizq
Zonal Uninstructed Deviation for that QSE per zone per interval

MCPEiz
Market Clearing Price for Energy in that zone of that interval

UFi
Uninstructed Factor determined in accordance to deployed regulation

6.10.4.2
Base Power Schedule Calculation.

For performance measurement purposes, ERCOT shall calculate for each QSE every two (2) seconds the expected power resulting from the QSE’s Resource schedule less any other QSEs scheduled as a Resource.  The expected power function will be calculated such that schedule changes between intervals will be ramped during a fifteen (15) minute fixed ramp period starting seven and-a-half (7.5) minutes prior to the start of an interval.  Energy provided outside of the Resource schedule in the Settlement Interval as a result of ramping will be considered an instructed deviation.






� In this case, only QSE’s that overgenerate would be subject to the uninstructed charge when the price is greater than the benchmarked costs.
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