PRS Report

	NPRR Number
	706
	NPRR Title
	Restore the ability to use Physical Responsive Reserve Capability as an Indicator of Available Frequency-Responsive Capacity

	Date of Decision
	June 11, 2015

	Action
	Recommended Approval

	Timeline 
	Normal

	Proposed Effective Date
	To be determined.

	Priority and Rank Assigned
	To be determined.

	Nodal Protocol Sections Requiring Revision 
	2.1, Definitions

6.5.7.5, Ancillary Services Capacity Monitor

	Related Documents/Revision Requests
	None.

	Revision Description
	This Nodal Protocol Revision Request (NPRR) revises the calculation of Physical Responsive Capability (PRC) to more accurately indicate the amount of capacity that is available to respond to a frequency disturbance, as discussed during the Energy Emergency Alert (EEA) Workshop.  Accurate monitoring of the level of frequency-responsive reserves is important during all conditions and especially during Emergency Conditions where capacity providing Responsive Reserve Service is released to Security-Constrained Economic Dispatch (SCED), so that operators know how much remaining capacity is available on the system to respond to disturbances and can take appropriate actions.

	Reason for Revision
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  Addresses current operational issues.
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  Meets Strategic goals (tied to the ERCOT Strategic Plan or directed by the ERCOT Board).
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  Market efficiencies or enhancements
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  Administrative
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  Regulatory requirements

[image: image6.wmf]

  Other:  (explain)

(please select all that apply)

	Credit Work Group Review
	To be determined.

	PRS Decision
	On 6/11/15, PRS unanimously voted to recommend approval of NPRR706 as amended by the 6/4/15 WMS comments.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 6/11/15, participants discussed the 6/4/15 WMS comments. 


	Business Case

	Qualitative Benefits
	· The improvement will be to use available Non-Frequency Responsive Capacity (NFRC) telemetry to adjust the PRC and remove the non-responsive reserves from the PRC calculation.  The proposed changes will allow ERCOT to accurately count the available PRC reserves during all conditions and especially during EEAs when Responsive Reserve (RRS) capacity is released to SCED. 

	Quantitative Benefits
	· None

	Impact to Market Segments
	· None

	Credit Implications
	· None  

	Other
	


	Sponsor

	Name
	Bill Blevins

	E-mail Address
	bblevins@ercot.com

	Company
	ERCOT

	Phone Number
	512-248-6691

	Cell Number
	

	Market Segment
	Not applicable. 


	Market Rules Staff Contact

	Name
	Lindsay Butterfield

	E-Mail Address
	Lindsay.Butterfield@ercot.com

	Phone Number
	512-248-6521


	Comments Received

	Comment Author
	Comment Summary

	WMS 060415
	Proposed revisions to the definition of PRC.


	ERCOT Market Rules Notes


Please note that NPRR667, Ancillary Service Redesign, also proposes revisions to Section 6.5.7.5.
	Proposed Protocol Language Revision


2.1
DEFINITIONS

Non-Frequency Responsive Capacity (NFRC)

The telemetered portion of a Combined Cycle Generation Resource’s HSL that represents the sustainable non-Dispatched power augmentation capability from duct firing, inlet air cooling, auxiliary boilers, or other methods which does not immediately respond, arrest, or stabilize frequency excursions during the first minutes following a disturbance without secondary frequency response or instructions from ERCOT.   

Physical Responsive Capability (PRC)

A representation of the total amount of frequency responsive Resource capability On-Line in Real-Time.
6.5.7.5

Ancillary Services Capacity Monitor

(1)
ERCOT shall calculate the following every ten seconds and provide Real-Time summaries to ERCOT Operators and all Market Participants using ICCP, giving updates of calculations every ten seconds, and posting on the MIS Public Area, giving updates of calculations every five minutes, which show the Real-Time total system amount of:

(a)
RRS capacity from Generation Resources;

(b)
RRS capacity from Load Resources excluding Controllable Load Resources;

(c)
RRS capacity from Controllable Load Resources;

(d)
Non-Spin available from On-Line Generation Resources with Energy Offer Curves;

(e)
Non-Spin available from undeployed Load Resources; 

(f)
Non-Spin available from Off-Line Generation Resources; 

(g)
Non-Spin available from Resources with Output Schedules;

(h)
Undeployed Reg-Up and undeployed Reg-Down;

(i)
Available capacity from Controllable Load Resources in the ERCOT System that can be used to decrease Base Points (energy consumption) in SCED; 

(j)
Available capacity from Controllable Load Resources in the ERCOT System that can be used to increase Base Points (energy consumption) in SCED;

(k)
Available capacity with Energy Offer Curves in the ERCOT System that can be used to increase Generation Resource Base Points in SCED;

(l)
Available capacity with Energy Offer Curves in the ERCOT System that can be used to decrease Generation Resource Base Points in SCED; 

(m)
Available capacity without Energy Offer Curves in the ERCOT System that can be used to increase Generation Resource Base Points in SCED;

(n)
Available capacity without Energy Offer Curves in the ERCOT System that can be used to decrease Generation Resource Base Points in SCED; and

(o)
The ERCOT-wide Physical Responsive Capability (PRC) calculated as follows:
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PRC1 =
Min(Max((RDF*(HSL-NFRC) – Actual Net Telemetered Output)i , 0.0) , 0.2*RDF*(HSL –NFRC)i),

where the included On-Line Generation Resources do not include WGRs, nuclear Generation Resources, or Generation Resources with an output less than or equal to 95% of telemetered LSL or with a telemetered status of ONTEST, STARTUP, or SHUTDOWN.
[image: image8.emf]å


=


resources


generation


online


All


resource


generation


online


i








resources

generation

online

All

resource

generation

online i


PRC2 =
((Hydro-synchronous condenser output)i as qualified by item (9) of Operating Guide Section 2.3.1.2, Additional Operational Details for Responsive Reserve Providers))
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PRC3 =


(RRS MW supplied from Load Resources controlled by high-set under-frequency relay)i 
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PRC4 =
Min(Max((LRDF_1*Actual Net Telemetered Consumption – LPC)i, 0.0), (0.2 * LRDF_1 * Actual Net Telemetered Consumption)) from all Controllable Load Resources active in SCED and carrying Ancillary Service Resource Responsibility
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PRC5 =
Min(Max((LRDF_2 * Actual Net Telemetered Consumption – LPC)i, 0.0), (0.2 * LRDF_2 * Actual Net Telemetered Consumption)) from all Controllable Load Resources active in SCED and not carrying Ancillary Service Resource Responsibility
PRC =
PRC1 + PRC2 + PRC3 + PRC4 + PRC5
The above variables are defined as follows:

	Variable
	Unit
	Description

	PRC1
	MW
	Generation On-Line greater than 0 MW

	PRC2
	MW
	Hydro-synchronous condenser output

	PRC3
	MW
	RRS supplied from Load Resources controlled by high-set under-frequency relay

	PRC4
	MW
	Capacity from Controllable Load Resources active in SCED and carrying Ancillary Service Resource Responsibility

	PRC5
	MW
	Capacity from Controllable Load Resources active in SCED and not carrying Ancillary Service Resource Responsibility

	PRC
	MW
	Physical Responsive Capability

	RDF
	
	The currently approved Reserve Discount Factor

	LRDF_1
	
	The currently approved Load Resource Reserve Discount Factor for Controllable Load Resources carrying Ancillary Service Resource Responsibility

	LRDF_2
	
	The currently approved Load Resource Reserve Discount Factor for Controllable Load Resources not carrying Ancillary Service Resource Responsibility

	NFRC
	MW
	Non-Frequency Responsive Capacity


	[NPRR495 & NPRR573:  Replace applicable portions of paragraph (1) above with the following upon system implementation:]
(1)
ERCOT shall calculate the following every ten seconds and provide Real-Time summaries to ERCOT Operators and all Market Participants using ICCP, giving updates of calculations every ten seconds, and posting on the MIS Public Area, giving updates of calculations every five minutes, which show the Real-Time total system amount of:

(a)
RRS capacity from: 

(i)
Generation Resources;

(ii)
Load Resources excluding Controllable Load Resources; and

(iii)
Controllable Load Resources;

(b)
Ancillary Service Resource Responsibility for RRS from: 
(i)
Generation Resources;

(ii)
Load Resources excluding Controllable Load Resources; and
(iii)
Controllable Load Resources;
(c)
RRS deployed to Generation and Controllable Load Resources; 

(d)
Non-Spin available from: 

(i)
On-Line Generation Resources with Energy Offer Curves;

(ii)
Undeployed Load Resources; 

(iii)
Off-Line Generation Resources; and

(iv)
Resources with Output Schedules;

(e)
Ancillary Service Resource Responsibility for Non-Spin from:

(i)
On-Line Generation Resources with Energy Offer Curves;

(ii)
On-Line Generation Resources with Output Schedules;

(iii)
Load Resources; 

(iv)
Off-Line Generation Resources excluding Quick Start Generation Resources (QSGRs); and
(v)
QSGRs;
(f)
Undeployed Reg-Up and Reg-Down;

(g)
Ancillary Service Resource Responsibility for Reg-Up and Reg-Down;
(h)
Deployed Reg-Up and Reg-Down;
(i)
Available capacity:

(i)
With Energy Offer Curves in the ERCOT System that can be used to increase Generation Resource Base Points in SCED;

(ii)
With Energy Offer Curves in the ERCOT System that can be used to decrease Generation Resource Base Points in SCED; 

(iii)
Without Energy Offer Curves in the ERCOT System that can be used to increase Generation Resource Base Points in SCED; 

(iv)
Without Energy Offer Curves in the ERCOT System that can be used to decrease Generation Resource Base Points in SCED; 

(v)
With RTM Energy Bid curves from available Controllable Load Resources in the ERCOT System that can be used to decrease Base Points (energy consumption) in SCED; and

(vi)
With RTM Energy Bid curves from available Controllable Load Resources in the ERCOT System that can be used to increase Base Points (energy consumption) in SCED; 

(j)
The ERCOT-wide Physical Responsive Capability (PRC) calculated as follows:

PRC1 =


Min(Max((RDF*(HSL-NFRC) – Actual Net Telemetered Output)i , 0.0) , 0.2*RDF*(HSL-    NFRC)i),

where the included On-Line Generation Resources do not include WGRs, nuclear Generation

Resources, or Generation Resources with an output less than or equal to 95% of telemetered LSL or 

with a telemetered status of ONTEST, STARTUP, or SHUTDOWN.


PRC2 =


Min(Max((RDFW*HSL – Actual Net Telemetered Output)i , 0.0) , 0.2*RDFW*HSLi),

where the included On-Line WGRs only include WGRs that are Primary Frequency Response-capable.

PRC3 =
((Hydro-synchronous condenser output)i as qualified by item (9) of Operating Guide Section 2.3.1.2, Additional Operational Details for Responsive Reserve Providers))


PRC4 =


(RRS MW supplied from Load Resources controlled by high-set under-frequency relay)i 

PRC5 =
Min(Max((LRDF_1*Actual Net Telemetered Consumption – LPC)i, 0.0), (0.2 * LRDF_1 * Actual Net Telemetered Consumption)) from all Controllable Load Resources active in SCED and carrying Ancillary Service Resource Responsibility

PRC6 =
Min(Max((LRDF_2 * Actual Net Telemetered Consumption – LPC)i, 0.0), (0.2 * LRDF_2 * Actual Net Telemetered Consumption)) from all Controllable Load Resources active in SCED and not carrying Ancillary Service Resource Responsibility

PRC =
PRC1 + PRC2 + PRC3+ PRC4 + PRC5 + PRC6
The above variables are defined as follows:

Variable

Unit
Description
PRC1
MW
Generation On-Line greater than 0 MW
PRC2
MW
WGRs On-Line greater than 0 MW
PRC3
MW
Hydro-synchronous condenser output
PRC4
MW

RRS supplied from Load Resources controlled by high-set under-frequency relay

PRC5
MW
Capacity from Controllable Load Resources active in SCED and carrying Ancillary Service Resource Responsibility
PRC6
MW
Capacity from Controllable Load Resources active in SCED and not carrying Ancillary Service Resource Responsibility
PRC
MW

Physical Responsive Capability
RDF
The currently approved Reserve Discount Factor

RDFW
The currently approved Reserve Discount Factor for WGRs
LRDF_1
The currently approved Load Resource Reserve Discount Factor for Controllable Load Resources carrying Ancillary Service Resource Responsibility
LRDF_2
The currently approved Load Resource Reserve Discount Factor for Controllable Load Resources not carrying Ancillary Service Resource Responsibility
NFRC
MW
Non-Frequency Responsive Capacity



(2)
Each QSE shall operate Resources providing Ancillary Service capacity to meet its obligations.  If a QSE experiences temporary conditions where its total obligation for providing Ancillary Service cannot be met on the QSE’s Resources, then the QSE may add additional capability from other Resources that it represents.  It adds that capability by changing the Resource Status and updating the Ancillary Service Schedules and Ancillary Services Resource Responsibility of the affected Resources and notifying ERCOT under Section 6.4.9.1, Evaluation and Maintenance of Ancillary Service Capacity Sufficiency.  If the QSE is unable to meet its total obligations to provide committed Ancillary Services capacity, the QSE shall notify ERCOT immediately of the expected duration of the QSE’s inability to meet its obligations.  ERCOT shall determine whether replacement Ancillary Services will be procured to account for the QSE’s shortfall according to Section 6.4.9.1.

(3)
The Load Resource Reserve Discount Factors for Controllable Load Resources (LRDF_1 and LRDF_2) shall be subject to review and approval by TAC and shall be posted to the MIS Public Area no later than three Business Days after TAC approval.
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�Please note NPRR667 also proposes revisions to this section.





PRR_Template.doc
Page 2 of 2
PRR_Template.doc
Page 2 of 2
706NPRR-04 PRS Report 061115
Page 4 of 9
PUBLIC

_1495625364.unknown

_1495625366.unknown

_1495625367.unknown

_1495625365.unknown

_1495625362.unknown

_1495625363.unknown

_1495619178.unknown

_1495619179.unknown

_1495619180.unknown

_1495619177.unknown

