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	Proposed Nodal Protocol Language Revision


2.1
DEFINITIONS
G

Governor Response Service

Governor Response Service consists of the operating reserves including system-wide machine inertia that automatically deploys from turbine generator sets to arrest the initial frequency excursion that occurs in a significant frequency deviation event.  This source of energy is deployed once the prescribed governor dead band is exceeded (.036 Hz). Its primary purpose is to arrest the initial frequency deviation to stabilize system frequency so that the subsequent deployment of Responsive Reserve Service on AGC can return system frequency to its scheduled pre-event value.

2.2
ACRONYMS

GRS
Governor Response Service
3.17
Ancillary Service Capacity Products 

3.17.1
Regulation Service 

(1)
Regulation Up Service (Reg-Up) is a service that provides capacity that can respond to signals from ERCOT within three to five seconds to respond to changes from scheduled system frequency.  The amount of Reg-Up capacity is the amount of capacity available from a Resource that may be called on to change output as necessary to maintain proper system frequency. A Generation Resource providing Reg-Up must be able to increase energy output when deployed and decrease energy output when recalled.  A Load Resource providing Reg-Up must be able to decrease Load when deployed and increase Load when recalled.   

(2)
Regulation Down Service (Reg-Down) is a service that provides capacity that can respond to signals from ERCOT within three to five seconds to respond to changes from scheduled system frequency.  The amount of Reg-Down capacity is the amount of capacity available from a Resource that may be called on to change output as necessary to maintain proper system frequency.  A Generation Resource providing Reg-Down must be able to decrease energy output when deployed and increase energy output when recalled. A Load Resource providing Reg-Down must be able to increase Load when deployed and decrease Load when recalled.

3.17.2
Responsive Reserve Service 

(1)
Responsive Reserve Service (RRS) is a service used to restore or maintain the frequency of the ERCOT System:

(a)
In response to, or to prevent, significant frequency deviations;

(b)
As backup Regulation Service; and

(c)
By providing energy during an EECP.

(2)
RRS may be provided through one or more of the following means:  

(a)
By using frequency-dependent response from On-Line Resources as prescribed in the Operating Guides to help restore the frequency  within the first few seconds of an event that causes a significant frequency deviation in the ERCOT System; and

(b)
Either manually or by using a four-second signal to provide energy on deployment by ERCOT.    

(3)
Responsive Reserve Service may be used to provide energy during the implementation of an Emergency Electric Curtailment Plan (EECP).  Under the EECP, RRS provides generation capacity or interruptible Load available for deployment on 10 minutes’ notice. 

(4)
Responsive Reserve Service (RRS) may be provided by:  

(a)
Unloaded, On-Line Generation Resource capacity; 

(b)
Load Resources controlled by high-set, under-frequency relays; 

(c)
Hydro Responsive Reserves as defined in the Operating Guides; and 

(d)
DC Tie response that stops frequency decay as defined in the Operating Guides.  

3.17.3
Non-Spinning Reserve Service

(1)
Non-Spinning Reserve Service (Non-Spin) is provided by using:

(a)
Generation Resources, whether On-Line or Off-Line, capable of: 

(i)
being synchronized and ramped to a specified output level within 30 minutes; and 

(ii)
running at a specified output level for at least one hour; or

(b)
Load Resources capable of:

(i)
being interrupted within 30 minutes; and 

(ii)
remaining interrupted for at least one hour.  

(2)
The Non-Spin may be deployed by ERCOT to increase available reserves in Real-Time Operations.  

3.17.4     Governor Response Service

(1)
Governor Response Service (GRS) is a service automatically deployed to arrest initial frequency excursion. GRS is provided by using:


(a)
Generation Resources On-Line and synchronized with available capacity in the form of machine inertia capable of deploying more or less energy within 5 seconds of the beginning of a frequency event outside the prescribed governor deadband.


(b)
Load Resources capable of:



(i)
placeholder for load resource description
(2)
GRS is automatically deployed in Real Time without an AGC signal or operator action. 

3.18
Resource Limits in Providing Ancillary Service 

(1)
The HSL must be greater than or equal to the LSL and the sum of the Resource-specific designation of capacity to provide Responsive Reserve, Reg-Up and Non-Spin; 

(2)
For Reg-Up, the amount of Reg-Up provided must be less than or equal to the HSL for Generation Resources and LPC for Load Resources minus the LSL for Generation Resources and MPC for Load Resources; 

(3)
For Reg-Down, the amount of Reg-Down provided must be less than or equal to the HSL for Generation Resources and LPC for Load Resources of the unit minus the LSL for Generation Resources and MPC for Load Resources; and

(4)
For Non-Spin, the amount of Non-Spin provided must be less than or equal to the HSL for Generation Resources and LPC for Load Resources; and

(5)
For Responsive Reserve Service:

(a)
The amount of RRS provided from a Generation Resource must be less than or equal to 20% of thermal unit HSL for an Ancillary Service Offer and must be less than or equal to 10 times the Emergency Ramp Rate;

(b)
Hydro-powered Resources operating in the synchronous condenser fast-response mode may provide RRS up to the Resource’s proved 20-second response (which may be 100% of the HSL); 

(c)
For any hydro-powered Resource with a five percent droop setting operating as a generator, the amount of RRS provided may never be more than 20% of the HSL; and 

(d)
The amount of RRS provided from a Load Resource must be less than or equal to the difference between the Low Power Consumption (LPC) and Maximum Power Consumption (MPC) of the Resource. 

(6)
For Governor Response Service:


(a)
The amount of GRS provided by Generation Resources is (relationship between LSL and HSL and MW/0.10Hz response)


(b)
The amount of GRS provided by Load Resources is (placeholder).
4.4.7.1
Self-Arranged Ancillary Service Quantities

(1)
A QSE may self-arrange all or a portion thereof, but not to exceed, the Ancillary Service Obligation allocated to it by ERCOT.  If a QSE elects to self-arrange Ancillary Service capacity, then ERCOT shall not pay the QSE for the Self-Arranged Ancillary Service Quantities for the portion that meets its Ancillary Service Obligation. 

(2)
The QSE must indicate before 1000 in the Day-Ahead the Self-Arranged Ancillary Service Quantities, by service, so ERCOT can determine how much Ancillary Service capacity, by service, needs to be obtained through the DAM.  

(3)
At or after 1000 in the Day-Ahead, a QSE may not change its Self-Arranged Ancillary Service Quantities unless ERCOT opens a Supplemental Ancillary Service Market. 

(4)
Before 1430 in the Day-Ahead, all Self-Arranged Ancillary Service Quantities must be represented by physical capacity, either by Generation Resources or Load Resources, or backed by Ancillary Service Trades. 

(5)
When a QSE chooses to self-arrange all or a portion of its Ancillary Service Obligations, it commits to the following conditions:

(a)
The QSE may self-arrange Regulation Up Service (Reg-Up), Regulation Down Service (Reg-Down), Responsive Reserve Service (RRS), Governor Response Service (GRS) and Non-Spin;

(b)
The QSE may provide all or part of its Self-Arranged Ancillary Service Quantity from one or more Resources it represents;  

(c)
The QSE may provide all or a part of its Self-Arranged Ancillary Service Quantity through an Ancillary Service Trade; 

(d)
The additional Self-Arranged Ancillary Service Quantity specified by the QSE in response to a Supplemental Ancillary Service Market notice by ERCOT to obtain additional Ancillary Services in the Adjustment Period cannot be more than the additional Ancillary Service amount allocated by ERCOT to that QSE, as stated in the SASM notice, and cannot be changed once committed to ERCOT; and

(e)
If a QSE does not self-arrange all of its Ancillary Service Obligation, ERCOT shall procure the remaining amount of the Ancillary Service Obligation for the QSE. 

4.6.4.1.5
Governor Response  Payment

ERCOT shall pay each QSE whose Ancillary Service Offers to provide Governor Response Service to ERCOT were cleared in the DAM, for each hour as follows:

PCGRAMT q, DAM
=
(-1) * MCPCGR DAM * PCGR q, DAM
Where:

PCGR q, DAM
=
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PCGRR r, q, DAM
The above variables are defined as follows:

	Variable
	Unit
	Definition

	PCGRAMT q, DAM
	$
	Procured Capacity for Governor Response Service Amount per QSE in DAM—The DAM Governor Response Service payment for QSE q for the hour.

	PCGR q, DAM 
	MW/0.1 Hz frequency deviation
	Procured Capacity for Governor Response  Service per QSE in DAM—The total Governor Response Service capacity quantity awarded to QSE q in the DAM for all the Resources represented by this QSE for the hour.

	PCGRR r, q, DAM
	MW/0.1 Hz frequency deviation
	Procured Capacity for Governor Response Service from Resource per Resource per QSE in DAM—The Governor Response Service capacity quantity/0.1 Hz frequency deviation awarded to QSE q in the DAM for Resource r for the hour.

	MCPCGR DAM
	$/MW /0.1 Hz per hour
	Market Clearing Price of Capacity for Governor Response Service in DAM—The DAM Market Clearing Price of Capacity for Governor Response Service for the hour.

	r
	none
	A Resource.

	q
	none
	A QSE.


4.6.4.2.5
Governor Response Service Charge

Each QSE shall pay to ERCOT a Governor Response Service charge for each hour as follows:

DAGRAMT q
=
DAGRPR * DAGRQ q
Where:

DAGRPR
= 
(-1) * PCGRAMTTOT DAM / DAGRQTOT
PCGRAMTTOT DAM
=
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PCGRAMT q, DAM
DAGRQTOT
=
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DAGRQ q
DAGRQ q
=
DAGRONET q – GRSQ q, DAM
DAGRONET q
=
DAGRO q + DAGRCS q – DAGRCP q
The above variables are defined as follows: 

	Variable
	Unit
	Definition

	DAGRAMT q
	$
	Day-Ahead Governor Response Service Amount per QSE—QSE q’s share of the DAM cost for Governor Response Service, for the hour.

	DAGRPR
	$/MW /0.1 Hz frequency deviation per hour
	Day-Ahead Governor Response Service Price—The Day-Ahead Governor Response Service price for the hour.

	DAGRQ q
	MW/0.1 Hz frequency deviation
	Day-Ahead Governor Response Service Quantity per QSE—The portion of QSE q’s net Day-Ahead Ancillary Service obligation that is not self-supplied with its Resources capacity, for the hour.

	PCGRAMTTOT DAM
	$
	Procured Capacity for Governor Response Service Amount Total in DAM—The total of the DAM Governor Response Service payments for all QSEs for the hour.

	PCGRAMT q, DAM
	$
	Procured Capacity for Governor Response Service Amount per QSE for DAM—The DAM Governor Response Service payment for QSE q for the hour.

	DAGRQTOT
	MW/0.1 Hz frequency deviation
	Day-Ahead Governor Response Service Quantity Total—The sum of every QSE’s portion of its net Day-Ahead Ancillary Service obligation that is not self-supplied with its Resource, for the hour.

	DAGRONET q
	MW/0.1 Hz frequency deviation
	Day-Ahead Governor Response Service Obligation Net per QSE—The net Day-Ahead Ancillary Service obligation of QSE q, for the hour.

	DAGRO q
	MW/0.1 Hz frequency deviation
	Day-Ahead Governor Response Service Obligation per QSE—The Governor Response Service capacity obligation for QSE q for the DAM for the hour. 

	DAGRCS q
	MW/0.1 Hz frequency deviation
	Governor Response Service Capacity Sale per QSE—The total Governor Response Service capacity shown in Ancillary Service Trades with QSE q as a seller for the DAM, for the hour.

	DAGRCP q
	MW/0.1 Hz frequency deviation
	Governor Response Service Capacity Purchase per QSE—The total Governor Response Service capacity shown in Ancillary Service Trades with QSE q as a buyer for the DAM, for the hour.

	GRSQ q, DAM
	MW/0.1 Hz frequency deviation
	Governor Response Service Supplied Quantity per QSE in DAM—The capacity for Governor Response Service to be supplied with Resources represented by QSE q to meet its Ancillary Service Obligation and/or its Ancillary Service trades, for the DAM, for the hour.


6.7.1
Payments for Ancillary Service Capacity Sold in a Supplemental Ancillary Service Market

If a SASM is executed for one or more Operating Hours for any reason, ERCOT shall pay QSEs for their Ancillary Service Offers cleared in the SASM, based on the MCPC for that SASM and that service.  By service and by SASM, the payment to each QSE for a given Operating Hour is calculated as follows:

(1)
For Reg-Up, if applicable:

PCRUAMT q, m
=
(-1) * MCPCRU m * PCRU q, m

Where:

PCRU q, m
=
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PCRUR r, q, m
The above variables are defined as follows:

	Variable
	Unit
	Description

	PCRUAMT q, m
	$
	Procured Capacity for Reg-Up Amount by QSE by market—The payment to QSE q for the Ancillary Service Offers cleared in the market m to provide Reg-Up, for the hour.

	MCPCRU m
	$/MW per hour
	 Market Clearing Price for Capacity for Reg-Up by market —The MCPC for Reg-Up from the market m, for the hour.

	PCRU q, m
	MW
	Procured Capacity for Reg-Up by QSE by market—The portion of QSE q’s Ancillary Service Offers cleared in the market m to provide Reg-Up, for the hour.

	PCRUR r, q, m
	MW
	Procured Capacity for Reg-Up from Resource per Resource per QSE by market—The Reg-Up capacity quantity awarded to QSE q in the market m for Resource r for the hour.

	m
	none
	A SASM.


(2)
For Reg-Down, if applicable:

PCRDAMT q, m
=
(-1) * MCPCRD q, m * PCRD q, m
Where:

PCRD q, m
=
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PCRDR r, q, m
The above variables are defined as follows:

	Variable
	Unit
	Description

	PCRDAMT q, m
	$
	Procured Capacity for Reg-Down Amount by QSE by market—The payment to QSE q for the Ancillary Service Offers cleared in the market m to provide Reg-Down, for the hour.

	MCPCRD m
	$/MW per hour
	 Market Clearing Price for Capacity for Reg-Down by market—The MCPC for Reg-Down from the market m, for the hour.

	PCRD q, m
	MW
	Procured Capacity for Reg-Down by QSE by market—The portion of QSE q’s Ancillary Service Offers cleared in the market m to provide Reg-Down, for the hour.

	PCRDR r, q, m
	MW
	Procured Capacity for Reg-Down from Resource per Resource per QSE by market—The Reg-Down capacity quantity awarded to QSE q in the market m for Resource r for the hour

	m
	none
	A SASM.


(3)
For Responsive Reserve, if applicable:

PCRRAMT q, m
=
(-1) * MCPCRR m * PCRR q, m
Where:

PCRR q, m
=
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PCRRR r, q, m
The above variables are defined as follows:

	Variable
	Unit
	Description

	PCRRAMT q, m
	$
	Procured Capacity for Responsive Reserve Amount by QSE by market—The payment to QSE q for the Ancillary Service Offer cleared in the market m to provide Responsive Reserve, for the hour.

	MCPCRR m
	$/MW per hour
	Market Clearing Price for Capacity for Responsive Reserve by market—The MCPC for Responsive Reserve from the market m, for the hour.

	PCRR q, m
	MW
	Procured Capacity for Responsive Reserve by QSE by market—The portion of QSE q Ancillary Service Offers cleared in the market m to provide Responsive Reserve, for the hour.

	PCRRR r, q, m
	MW
	Procured Capacity for Responsive Reserve from Resource per Resource per QSE by market—The Responsive Reserve capacity quantity awarded to QSE q in the market m for Resource r for the hour.

	m
	none
	A SASM.


(4)
For Non-Spin, if applicable:

PCNSAMT q, m
=
(-1) * MCPCNS m * PCNS q, m
Where:


PCNS q, m
=
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PCNSR r, q, m
The above variables are defined as follows:

	Variable
	Unit
	Description

	PCNSAMT q, m
	$
	Procured Capacity for Non-Spin Amount by QSE by market—The payment to QSE q for Ancillary Service Offer cleared in the market m to provide Non-Spin, for the hour.

	MCPCNS m
	$/MW per hour
	 Market Clearing Price for Capacity for Non-Spin by QSE by market—The MCPC for Non-Spin from the market m, for the hour.

	PCNS q, m
	MW
	Procured Capacity for Non-Spin by market—The portion of QSE q’s Ancillary Service Offer cleared in the market m to provide Non-Spin, for the hour.

	PCNSR r, q, m
	MW
	Procured Capacity for Non-Spin from Resource per Resource per QSE by market—The Non-Spin capacity quantity awarded to QSE q in the market m for Resource r for the hour.

	m
	none
	A SASM.


(5)
For Governor Response Service, if applicable:

PCGRSAMT q, m
=
(-1) * MCPCGRS m * PCGRS q, m
Where:


PCGRS q, m
=
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PCGRSR r, q, m
The above variables are defined as follows:

	Variable
	Unit
	Description

	PCGRSAMT q, m
	$
	Procured Capacity for Governor Response Service Amount by QSE by market—The payment to QSE q for Ancillary Service Offer cleared in the market m to provide Governor Response Service, for the hour.

	MCPCGRS m
	$/MW per hour
	 Market Clearing Price for Capacity for Governor Response Service by QSE by market—The MCPC for Governor Response Service from the market m, for the hour.

	PCGRS q, m
	MW
	Procured Capacity for Governor Response Service by market—The portion of QSE q’s Ancillary Service Offer cleared in the market m to provide Governor Response Service, for the hour.

	PCGRSR r, q, m
	MW
	Procured Capacity for Governor Response Service from Resource per Resource per QSE by market—The Governor Response Service capacity quantity awarded to QSE q in the market m for Resource r for the hour.

	m
	none
	A SASM.


8.1
QSE/Resource Performance Monitoring and Compliance
(1)
ERCOT shall develop a TAC-approved QSE/Resource monitoring Program to be included in the Operating Guides.  Nothing in this Section changes the process for amending the Operating Guides.  The metrics developed by ERCOT and approved by TAC must include the provisions of this Subsection.
(2)
Each QSE shall meet, and shall cause each Resource that it represents to meet, performance measures as described in this Subsection and in the Operating Guides.  The QSE performance measures assess the Real-Time delivery of Ancillary Service by the QSE.  Resource performance measures assess the capability of a Resource to meet the requirements of these Protocols and the Operating Guides. 
(3)
ERCOT shall monitor the following categories of performance and compliance; 
(a)
Net dependable real power capability testing, for QSEs and Resources;
(b)
Reactive testing, for Generation Resources;
(c)
Real-Time data, for QSEs:
(i)
Telemetry standards;
(ii)
Communications system; 
(iii)
Operational Data Requirements required under Section 6.5.5.2, Operational Data Requirements.
(d)
Written Black Start procedures, for  QSEs that represent Generation Resources and for Generation Resources;
(e)
Regulation control performance, for QSEs and as applicable, Resource-specific performance (See also Section 8.1.2, QSE Ancillary Service Performance Standards);
(f)
Compliance with Dispatch Instructions, for QSEs;
(g)
Hydro responsive testing, for QSEs;
(h)
Black Start Service requirements, for QSEs and Generation Resources;
(i)
Supplying and validating data for generator models, as requested, for Generation Resources;
(j)
Twelve-month Outage scheduling, for QSEs and Resources;
(k)
Resource-specific Responsive Reserve performance for QSEs and  Resources;
(l)
Voltage and Reactive support performance for QSEs and Generation Resources;
(m)
Generation under-frequency relay coordination as specified in the Operating Guides for Generation Resources;
(n)
The backup control for Resource energy deployment due to loss of communication with ERCOT, to be tested by ERCOT randomly at least once a year for QSEs with Resources; 
(o)
Resource-specific Non-Spinning Reserve (Non-Spin) performance, for QSEs and Resources;
(p)
Twenty-four hours per day, seven days per week qualified staffing requirement, as described in the Operating Guides, for QSEs;
(q)
Automatic Voltage Regulator (AVR) and Power System Stabilizer (PSS) requirements, for QSEs and Generation Resources;
(r)
Staffing plan for a backup control facility or procedures in the event that the primary facility is unusable, for QSEs; 
(s)
Outage reporting, by QSEs for  Resources;
(t)
Current Operating Plan metrics, for QSEs;
(u)
Testing and performance of governor under the  Operating Guides, for Generation Resources;
(v)
Other NERC or ERCOT reliability-related assessments, for QSEs and Generation Resources; and,
(w)
DRUC and HRUC commitment performance by QSEs for Generation Resources. 
8.1.1
Generating Resource Governor Response Deployment Compliance Monitoring Criteria for Frequency Disturbances
Each Resource not providing Governor Response Service must meet the following criteria when it is On-Line:
(a)
For all frequency deviations exceeding 0.1 Hz, ERCOT shall use recorded two-second scan rate values of real power output for each Resource to evaluate governor response or response to Dispatch Instructions. ERCOT shall use the recorded MW data beginning one minute before the start of the frequency excursion event or Dispatch Instruction until 5 seconds after the start of the frequency excursion event or Dispatch Instruction.  Satisfactory performance must be measured by comparing the actual response to the frequency response capability required in the Operating Guides, using methods detailed therein.  
(b)
ERCOT shall monitor energy that is delivered by a Resource during major frequency disturbances primarily based on the methodology described in the Operating Guides and analyzed using the metric described in the Operating Guides.
8.1.2
Resource Governor Response Deployment Compliance Monitoring Criteria for Frequency Disturbances
Each Generation Resource and Controllable Load Resource providing Governor Response Service must meet the following criteria when it is On-Line:
(a)
For all frequency deviations exceeding 0.1 Hz, ERCOT shall use recorded two-second scan rate values of real power output for each Resource to evaluate governor response or response to Dispatch Instructions. ERCOT shall use the recorded MW data beginning one minute before the start of the frequency excursion event or Dispatch Instruction until 5 seconds after the start of the frequency excursion event or Dispatch Instruction.  Satisfactory performance must be measured by comparing the actual response to the frequency response capability required in the Operating Guides, using methods detailed therein.  
(b)
ERCOT shall monitor energy that is delivered by a Resource during major frequency disturbances primarily based on the methodology described in the Operating Guides and analyzed using the metric described in the Operating Guides.
8.1.3
QSE Ancillary Service Performance Standards
Each QSE and its Resources that provide Ancillary Service must meet performance measures set out in these Protocols and the Operating Guides.  ERCOT shall develop a TAC-approved Ancillary Service monitoring program to evaluate the performance of QSEs and Resources providing Ancillary Services.  This program must include monitoring of capacity availability and energy deployments as described below and in Section 6.5.7.5 Ancillary Service Capacity Monitor.
8.1.3.1
Ancillary Service Qualification and Testing
(1)
Each QSE and the Resource providing Ancillary Service must meet qualification criteria to operate satisfactorily with ERCOT.  ERCOT shall use the Ancillary Service qualification and testing program that is approved by the ERCOT Technical Advisory Committee and included in the Operating Guides.  Each QSE for the Resources that it represents may only provide Ancillary Services on those Resources for which it has met the qualification criteria.  General capacity testing must be used to verify a Resource’s Net Dependable Capability.  Net Dependable Capability is the maximum sustained capability of a Resource as demonstrated by performance testing.  Each QSE for the Generation Resources that it represents may not submit to ERCOT an HSL greater than that Resource’s Net Dependable Capability without a text description indicating the reason for the increase.  Each QSE for the Load Resources that it represents may not provide ERCOT a MPC, greater than that Resource’s Net Dependable Capability without a text description indicating the reason for the increase. Qualification tests allow the potential provider’s portfolio to demonstrate the minimum capabilities necessary to deploy an Ancillary Service.  
(2)
A Load Resource may be provisionally qualified for a period of 90 days and may be eligible to participate as a Resource.  Load Resources that have installed the appropriate equipment with verifiable testing data may be provisionally qualified as providers of Ancillary Service. 
(3)
A Load Resource may be provisionally qualified for a period of 90 days to participate as a Resource providing Ancillary Service, if the Load Resource is metered with an Interval Data Recorder (IDR) to ERCOT’s reasonable satisfaction.  A Load Resource providing Ancillary Service in Real-Time, if the Load Resource meets the following requirements:
(a)
ESI ID registration of Load Resources providing Ancillary Service by the QSE; and
(b)
Load Resource telemetry is installed and tested between QSE and ERCOT.
 (4)
Provisional qualification as described herein may be revoked by ERCOT at any time for any non-compliance with provisional qualification requirements.
8.1.3.2
General Capacity Testing Requirements
(1)
Before the start of each season, a QSE shall provide ERCOT a list identifying each Generation Resource that is expected to operate more than 168 hours in a season as a provider of energy or Ancillary Service. ERCOT shall evaluate during each season of expected operation the Net Dependable Capability of each Resource expected to operate more than 168 hours during that season, except for Generation Resources used solely for energy services and whose capacity is less than ten MW.  Prior to the beginning of each season, QSEs shall identify the Generation Resources to be tested during the season and the specific week of the test if known.  This schedule may be modified by the QSE (including retests) during the Season.  QSEs not identifying a specific week for a Generation Resource test must test the Resource within the first 168 hours of operation during the season or operate with a Net Dependable Capability equal to the highest integrated hourly MWh output demonstrated during the first 168 hours of operation.  QSEs do not have to bring On-Line or shut down Resources solely for the purpose of the seasonal verification.  Any Resource for which the QSE desires qualification to provide Ancillary Service shall have its Net Dependable Capability verified prior to providing services using the Generation Resource even if it fits the less-than-168-hour or small-capacity exception.  The capability of hydro Resources operating in the synchronous condenser fast response mode to provide hydro Responsive Reserve must be evaluated by season.
(2)
ERCOT shall annually verify the telemetry attributes of each qualified Load Resource.  In addition, once every two years, any Load Resource qualified to provide Responsive Reserve Service shall test the correct operation of the under-frequency relay or the output from the solid-state switch, whichever applies.  However, if the Load Resource’s performance has been verified through response to an actual event, the data from the event can be used to meet the annual telemetry verification requirement for that year and the biennial relay-testing requirement.  
(3)
A specific Load Resource to be used for the first time to provide Regulation, Responsive Reserve or Non-Spin must be tested to ERCOT’s reasonable satisfaction (tripped or simulated trip, if required and approved by ERCOT) before its qualification to provide Ancillary Service.  The test must take place at a time mutually selected by the QSE representing the Load Resource and ERCOT.  ERCOT shall make available its standard test document for simulation of Load interruption required under this Section on the MIS Public Area.  A Load Resource used to provide Responsive Reserve must be qualified for correct relay operation by its host TSP and DSP, if applicable.
(4)
Any changes to a Load Resource including changes to its capability to provide Ancillary Service requires updates by the Load Resource to the registration information detailing the change.  For NOIEs representing specific Load Resources that are located behind the NOIE Settlement Metering points, the NOIE shall provide an alternative unique descriptor of the qualified Load Resource for ERCOT’s records.
(5)
Generation Resources and Load Resources must be evaluated at least annually by ERCOT for the following:
(a)
Correct operation of all required telemetry as described in these Protocols including the telemetry of the breakers and switches controlling the Resource;
(b)
Correct mapping of QSE-provided telemetry of Ancillary Service energy to the appropriate energy Settlement Meter; and
(c)
Data rate update requirements and any other required telemetry attributes.
(6)
Generation Resources and Load Resources must meet the requirements specified in the Operating Guides for proper response to system frequency.  ERCOT may reduce the amount a Resource may contribute toward Ancillary Service if it determines unsatisfactory performance of the Resource as defined in these Protocols and the Operating Guides.
(7)
Qualification of a Resource, including a Load Resource, remains valid for that Resource in the event of a change of QSE for the Resource, provided that the new QSE demonstrates to ERCOT’s reasonable satisfaction that the new QSE has adequate communications and control capability for the Resource.
8.1.3.2.1
Ancillary Service Technical Requirements and Qualification Criteria and Test Methods
A QSE and the Resource that it represents that have been qualified and tested may provide Ancillary Service.  ERCOT shall develop and operate its qualification and testing program to meet the following requirements for each Ancillary Service.

(a)
A QSE must be qualified and tested to provide Ancillary Service prior to initial operation and every five years thereafter.  ERCOT may conduct two unannounced, unscheduled qualification tests after presenting to the QSE supporting information that a Generation Resource or Load Resource may not be able to meet its stated Net Dependable Capability during any year.

(b)
A QSE may request a test for re-qualification at any time, but no later than the expiration of its Resource’s current Ancillary Service qualification, and no more frequently than once every twelve months.  At the time of a request by a QSE for re-qualification of its Resources, ERCOT may approve the re-qualification based on the Ancillary Service performance metrics using the following criteria:

(i)
For the QSE and for the Resources that it represents that are qualified for Regulation Service, the performance scores in Section 8.1.2.4.1, Regulation Service Energy Deployment Criteria, were passing for five out of the previous six months.

(ii)
For each Resource qualified to provide RRS, the RRS criteria in Section 8.1.2.4.2, Responsive Reserve Service Energy Deployment Criteria, were passing for five out of the previous six deployment measurements.
(iii)
For each Resorce qualified to provide GRS, the GRS criteria in Section 8.1.2, Governor Response Service Deployment Criteria, were pasing for five out of the previous six deployment measurements.
(iv)
For each resource qualified to provide Non-Spin, the Non-Spin monitoring criteria in Section 8.1.2.4.3, Non-Spinning Reserve Energy Deployed under Dispatch Instruction Criteria, were passing for five out of the previous six deployment measurements without retest.

If the QSE passes the criteria, the QSE’s Resource will be exempt from re-qualification testing for five years from the date of the exemption request.  ERCOT shall provide monthly performance updates to the QSE for the above performance measures.
(c)
ERCOT may grant a “Provisional Qualification,” for a period not to exceed 90 days, to a Load Resource that has performed an Ancillary Service qualification test (or tests) in good faith but failed to qualify due to problems that, in the sole discretion of ERCOT, are determined to be non-critical for the purpose of providing one or more Ancillary Service.  Notwithstanding the failure of a Load Resource with Provisional Qualification to meet the applicable Ancillary Service criteria, such Load Resource may provide such Ancillary Service to the extent permitted by the terms of the Provisional Qualification.
8.1.3.2.2
Regulation Service 
(1)
A QSE control system must be capable of receiving digital control signals from ERCOT’s control system, and of directing its Resources to respond to the control signals, in an upward and downward direction to balance Real-Time Demand and Resources, consistent with established NERC and ERCOT operating criteria.  A QSE providing Reg-Up or Reg-Down shall provide communications equipment to receive telemetered control deployments of power from ERCOT.   
(2) 
A QSE shall demonstrate to ERCOT that they have the ability to switch control to constant frequency operation as specified in the Operating Guides using telemetry at the QSE’s control center.  ERCOT-authorized operations of the QSE’s regulation control system on constant frequency will be considered a Dispatch Instruction.   
(3) 
A QSE providing Reg-Up or Reg-Down shall provide ERCOT with the data requirements of Section 6.5.5.2, Operational Data Requirements, and a feedback signal meeting the requirements of ERCOT.  Resources providing Reg-Up or Reg-Down must be capable of delivering the full amount of regulating capacity offered to ERCOT within five minutes.  
(4)
Each Resource providing Reg-Up or Reg-Down must meet technical requirements specified in these Protocols.  Each Generation Resource providing Reg-Up or Reg-Down must have their governors in service.
(5)
A Resource providing Reg-Up and Reg-Down must be able to respond in the Operating Hour for which it has been selected to provide the Ancillary Service. 
(6)
A Reg-Up and Reg-Down qualification test for each Resource is conducted during a continuous 60-minute period agreed on in advance by the QSE and ERCOT.  QSEs may qualify a Resource to provide Reg-Up or Reg-Down, or both, in separate testing. ERCOT shall administer the following test requirements:
(a)
ERCOT shall confirm the date and time of the test with the QSE using both the primary and alternate voice communication circuits to validate the voice circuits.
(b)
For the 60-minute duration of the test, when market and reliability conditions allow, the ERCOT Control Area Operator shall send a random sequence of raise, hold, and lower control signals to the QSE for a specific Resource.  To facilitate accurate measurements, each signal (raise, lower, or hold) must remain unchanged for at least two minutes.  The control signals may not request Resource performance beyond the HASL, LASL, and ramp rate limit agreed on prior to the test.  During the test, a ten-minute period is used to test the Resource’s ability to achieve the entire amount of Reg-Up requested for qualification during the period.  A ten-minute period is used to test the QSE’s ability to achieve the entire amount of Reg-Down requested for qualification during the period.  
(c)
ERCOT shall measure and record the average real power output for each minute of the Resource(s) being tested represented by the QSE.  The correlation coefficient between the expected average power from one minute to the next (limited to no more than the initial value + [request “1/2 ” stated ramp rate]), and the actual measured real power output of the Resource(s) during those minutes must be statistically significant to two positive standard deviations in order to pass the test.
(d)
On successful demonstration of all test criteria, ERCOT shall qualify that the Resource is capable of providing Regulation Service and shall provide a copy of the certificate to the QSE and the Resource.
8.1.3.2.3
Responsive Reserve Service
(1)
Responsive Reserve Service (RRS) may be provided by:  
(a) 
Unloaded Generation Resources that are On-Line; 
(b) 
Load Resources controlled by high-set under-frequency relays; 
(c) 
Hydro Responsive Reserves; 
(d) 
DC Tie response that stops frequency decay; or, 
(e) 
From Load Resources capable of controllably reducing or increasing consumption under Dispatch control (similar to AGC) and that immediately respond proportionally to frequency changes (similar to generator governor action). 
(2)
The amount of RRS provided by individual Generation Resources and Load Resources capable of controllably reducing or increasing consumption under Dispatch control (similar to AGC) and that immediately respond proportionally to frequency changes (similar to generator governor action) is specified in the Operating Guides.  Each Resource providing RRS must be On-Line and capable of ramping the Resource’s Ancillary Service Schedule for RRS within ten minutes of the notice to deploy energy, must be immediately responsive to system frequency, and must be able to maintain the scheduled level for the period of service commitment.  The amount of RRS on a Generation Resource may be further limited by requirements of the Operating Guides.
(3)
A QSE’s Load Resource must be loaded and capable of unloading the scheduled amount of RRS within ten minutes of instruction by ERCOT and must either be immediately responsive to system frequency or be interrupted by action of under-frequency relays with settings as specified by the Operating Guides.
(4)
Any QSE providing RRS shall provide communications equipment to receive ERCOT telemetered control deployments of RRS energy.
(5)
Generation Resources providing RRS shall have their governors in service.
(6)
Load Resources on high-set under-frequency relays providing RRS must provide a telemetered output signal, including breaker status and status of the under-frequency relay. 
(7)
Each QSE shall ensure that each Resource is able to meet the Resource’s obligations to provide the Resource’s Ancillary Service Schedule.  Each Generation Resource and Load Resource providing RRS must meet additional technical requirements specified in this Section.
(8)
A Resource that has been qualified to provide Reg-Up is also qualified to provide RRS and separate qualification testing is not required. For other Resources requesting qualification for RRS, a qualification test for each Resource to provide RRS is conducted during a continuous eight-hour period agreed to by the QSE and ERCOT.  ERCOT shall confirm the date and time of the test with the QSE using both the primary and alternate voice circuits to validate the voice circuits. ERCOT shall administer the following test requirements:
(a)
At any time during the window (selected by ERCOT when market and reliability conditions allow and not previously disclosed to the QSE), ERCOT shall notify the QSE using the Messaging System requesting it to provide an amount of RRS from each Resource equal to the amount that the QSE is requesting qualification.  The QSE shall acknowledge the start of the test.
(b)
For the ten-minute duration of the test, each of the QSE’s Resource’s output must be measured as one-minute average outputs for:  
(i) 
the minute prior to the instructions being received from ERCOT; and
(ii) 
the minute following receipt of instructions from ERCOT and continuing for ten minutes.
(c)
Each measurement must confirm the additional delivery of energy due to the deployment of RRS in an amount requested by ERCOT equal to at least 95% and no more than 105% at the tenth minute.
(d)
On successful demonstration of all test criteria, ERCOT shall qualify that the Resource is capable of providing RRS and shall provide a copy of the certificate to the QSE and the Resource.
8.1.3.2.4
Non-Spinning Reserve 
(1)
Each Resource providing Non-Spinning Reserve (Non-Spin) must be capable of being synchronized and ramped to its Ancillary Service Schedule for Non-Spin within 30 minutes.  Non-Spin may be provided from Generation Resource capacity that can ramp within 30 minutes or Load Resources capable of unloading within 30 minutes.  Non-Spin may only be provided from capacity that is not fulfilling any other energy or capacity commitment.
(2)
A Load Resource providing Non-Spin must provide a telemetered output signal, including breaker status. 
(3)
Each Generation Resource and Load Resource providing Non-Spin must meet additional technical requirements specified in this Section.
(4)
QSEs using a Load Resource to provide Non-Spin must be capable of responding to ERCOT Dispatch Instructions in a similar manner to QSEs using Generation Resource to provide Non-Spin.
(5)
Each QSE shall ensure that each Resource is able to meet the Resource’s obligations to provide the Resource’s Ancillary Service Schedule.  Each Generation Resource and Load Resource providing Non-Spin must meet additional technical requirements specified in this Section.
(6)
For any Resource requesting qualification for Non-Spin, a qualification test for each Resource to provide Non-Spin is conducted during a continuous eight hour period agreed to by the QSE and ERCOT.  ERCOT shall confirm the date and time of the test with the QSE using both the primary and alternate voice circuits to validate the voice circuits. ERCOT shall administer the following test requirements. 
(a)
At any time during the window (selected by ERCOT when market and reliability conditions allow and not previously disclosed to the QSE), ERCOT shall notify the QSE using the Messaging System requesting it to provide an amount of Non-Spin from each  Resource equal to the amount that the QSE is requesting qualification.  The QSE shall acknowledge the start of the test.
(b)
For the 60-minute duration of the test, each of the QSE’s Resources output must be measured as one-minute average outputs for:  
(i) 
the minute prior to the instructions being received from ERCOT; and
(ii) 
the minute following receipt of instructions from ERCOT and continuing for 30 minutes.
(c) 
All measurements shall confirm the additional delivery of energy due to the deployment of Non-Spin in an amount equal to at least 95% and no more than 105% of the amount requested by ERCOT at the end of the 30th minute.
(c)
On successful demonstration of all test criteria, ERCOT shall qualify that the Resource is capable of providing Non-Spin and shall provide a copy of the certificate to the QSE and the Resource.
8.1.3.2.5
Reactive Supply from Generation Resources providing Voltage Support Service (VSS)
(1)
The Generation Entity must verify and maintain its stated Reactive Power capability for each of its Generation Resources providing VSS, as required by the Operating Guides.  Generation Resources providing VSS reactive capability limits shall be specified considering nominal substation voltage.
(2)
The Generation Resource Entity shall conduct reactive capacity qualification tests to verify the maximum leading and lagging reactive capability of all Generation Resources required to provide VSS.  Reactive capability tests are performed on initial qualification and at a minimum of once every two years.  ERCOT may require additional testing if it has information indicating that current data is inaccurate.  The Generation Resource Entity is not obligated to place Generation Resources On-Line solely for the purposes of testing.  The reactive capability tests must be conducted at a time agreed on in advance by the Generation Resource Entity, its QSE, the applicable TDSP, and ERCOT.
(3)
Maximum lagging power factor reactive operating limit must be demonstrated during peak Load Season, at or above 95% of the most currently tested Net Dependable Capability, insofar as system voltage conditions and other factors will allow.  The Generation Resource providing VSS is required to maintain this level of Reactive Power for 15 minutes.
(4)
Maximum leading power factor reactive operating limit must be demonstrated during light Load conditions, with the Generation Resource operating at a typical output for that condition, or the normal expected output level for solid fuel Generation Resources during light Load conditions, insofar as system voltage conditions and other factors will allow.  The Resource is required to maintain this level of Reactive Power for 15 minutes.
(5)
The Generation Resource Entity shall perform the Resource Automatic Voltage Regulator (AVR) tests and shall supply AVR data as specified in the Operating Guides.  The AVR tests must be performed on initial qualification and periodically at an ERCOT-set interval no more often than once every five years.  The AVR tests must be conducted at a time agreed on in advance by the Generation Resource Entity, its QSE, the applicable TSP and ERCOT.
8.1.3.2.6
System Black Start Capability
(1)
A Resource is qualified to be a Black Start Resource if it has met the following requirements:
(a)
Verified control communication path performance;
(b)
Verified primary and alternate voice circuits for receipt of instructions;
(c)
Passed the basic starting test;
(d)
Passed the line-energizing test; 
(e)
Passed the Load-carrying test; and
(f) 
Has started the next-start unit, or has started the next-start unit’s largest required motor and satisfied the next-start unit’s minimum startup Load requirements; or has been demonstrated to the satisfaction of ERCOT staff through simulation studies conducted by the Black Start Service provider or a qualified third party, to be capable of starting the next-start unit’s largest required motor while meeting the next-start unit’s minimum startup Load requirements.  Potential Black Start Service bidders may request next-start unit information from ERCOT prior to the selection process to satisfy this requirement.  ERCOT shall require this information from the designated next-start unit as follows:  ERCOT may require any Generation Resource to provide largest motor startup information and unit startup energy requirements as needed to validate black start proposals or plans submitted by other Generation Resources.  Such data, if requested by ERCOT, shall be provided by the QSE representing the Generation Resource, or the Generation Resource Entity to ERCOT within 30 days or less;
(g)
If not starting itself, has an ERCOT-approved firm standby power contract with deliverability under ERCOT blackout circumstances from a non-ERCOT Control Area that can be finalized upon selection as a Black Start Resource; 
(h)
If not starting itself, has an ERCOT approved agreement with the necessary TDSPs for access to another power pool, for coordination of switching during a black-start event, for coordination of maintenance through the ERCOT Outage scheduler for all non-redundant transmission startup feeds; and
(i)
If dependent upon non-ERCOT transmission resources, agreements providing this Transmission Service have been provided in the proposal.
(2)
On successful demonstration of system Black Start Service capability, ERCOT shall certify that the Black Start Resource is capable of providing system Black Start Service capacity and shall provide a copy of the certificate to the Black Start Resource.  Qualification is valid for one year from the date of the last successful Basic Starting Test, three years from the date of the last successful line-energizing test, or six years from the date of the last successful Load-carrying test, whichever is earliest.  ERCOT shall revoke the Resource’s qualification if the Black Start Resource fails to perform successfully during an actual restoration event, until the Black Start Resource is successfully retested.  Retesting is required only for the aspect of system Black Start Service capability (basic starting, line-energizing, or Load-carrying) for which the Black Start Resource failed.
(a)
The “Basic Starting Test” includes the following:
(i)
The basic ability of the Black Start Resource to start itself, or start from a normally open interconnection to another non-ERCOT Control Area, without support from the ERCOT System;
(ii)
Annual testing, either as a stand-alone test or part of the line energizing and Load carrying tests, and the test is preformed during a one-week period agreed to in advance by the Black Start Resource and ERCOT and must not cause outage to ERCOT Customer Load or the availability of other Resources to the ERCOT market;
(iii)
Confirmation of the dates of the test with the Black Start Resource by ERCOT;
(iv)
Initiation of the test at a time during a previously agreed test week window not previously disclosed to the Black Start Resource;
(v)
Isolation of the Black Start Resource, including all auxiliary Loads, from the ERCOT System, except for the transmission that connects the Resource to a non-ERCOT Control Area if the startup power is supplied by a firm standby contract.  Black Start Resources starting with the assistance of a non-ERCOT Control Area through a firm standby agreement will connect to the non-ERCOT Control Area, start-up, carry internal Load, disconnect from the non-ERCOT Control Area if not supplied through a black-start capable DC Tie, and continue equivalently to what is required of other Black Start Resources;
(vi)
The ability of the Black Start Resource to start without assistance from the ERCOT System, except for the transmission that connects the Resource to a non-ERCOT Control Area if the startup power is supplied by a firm standby contract; 
(vii)
The ability of the Black Start Resource to remain stable (in both frequency and voltage) while supplying only its own auxiliary Loads or Loads in the immediate area for at least 30 minutes; and
(viii)
The Black Start Resource must have verified that its Volts/Hz relay, over-excitation limiter, and under-excitation limiter are set properly and that no protection devices will trip the Black Start Resource within the required reactive range. The Resource Entity for the Black Start Resource shall provide ERCOT with data to verify these settings.
(b)
The “Line-Energizing Test” must be conducted at a time agreed on by the Black Start Resource, TSP or DSP, and ERCOT and includes the following:
(i)
Energizing transmission with the Black Start Resource when conditions permit as determined by the TSP or DSP but at least once every three years;
(ii)
De-energizing sufficient transmission in such manner that when energized by the Black Start Resource it demonstrates the Black Start Resource’s ability to energize enough transmission to deliver to the Loads the Resource’s output that ERCOT’s restoration plan requires the Black Start Resource to supply.  ERCOT shall be responsible for transmission connections and operations that are compatible with the capabilities of the Black Start Resource;
(iii)
Conducting a Basic Starting Test;
(iv)
Energizing transmission with the Black Start Resource of the previously de-energized transmission, while monitoring frequency and voltages at both ends of the line.  Alternatively, if ERCOT agrees, the transmission line may be connected to the Black Start Resource before starting, allowing the Resource to energize the line as it comes up to speed; and
(v)
Stable operation of the Black Start Resource (in both frequency and voltage) while supplying only its auxiliary Loads or external Loads for at least 30 minutes.
(c)
The “Load-Carrying Test”  shall be tested as conditions permit, but at least once every six years and includes the following:
(i)
Stable operation of the Black Start Resource (in both frequency and voltage) while supplying restoration power to Load specified by ERCOT’s restoration plan for the Black Start Resource. 
(ii)
Conducting a Basic Starting Test;
(iii)
Conducting a Line-Energizing Test; and
(iv)
The TSP or DSP operator for the Black Start Resource shall direct picking up sufficient Load to demonstrate the Black Start Resource’s capability to supply the required power identified in ERCOT’s restoration plan, while maintaining voltage and frequency for at least 30 minutes.
(3)
ERCOT shall revoke the Resource’s qualification as a Black Start Resource for that year in the event the Black Start Resource fails to perform successfully during an actual ERCOT System blackout event and the Resource has been declared available, as defined in Section 9B(1) of Section 22, Attachment A, Standard Form Black Start Agreement. 
8.1.3.3
QSE Ancillary Service Capacity Compliance Monitoring Criteria 
ERCOT shall continuously measure the overall performance of each provider of Ancillary Service including estimates of remaining Ancillary Service capacity reserves that can be deployed.  
8.1.3.3.1
Regulation Service Capacity Monitoring Criteria
ERCOT shall continuously monitor the capacity of each Resource to provide Reg-Up and Reg-Down.  When determining this available capacity, ERCOT shall consider for each Resource with REG status, the actual generation or load, the Ancillary Service Schedule for Reg-Up and Reg-Down, the HSL, the LSL, ramp rates, any other commitments of Ancillary Service capacity, and the amount of  Regulation energy currently deployed on the Resource.
8.1.3.3.2
Responsive Reserve Service Capacity Monitoring Criteria
(1)
ERCOT shall continuously monitor the capacity of each Resource to provide Responsive Reserve.  ERCOT shall consider for each Resource providing Responsive Reserve capacity, the actual generation, or load, the Ancillary Service Schedule for RRS, the HSL, the LSL, ramp rates, any other commitments of Ancillary Service capacity, and any Responsive Reserve energy currently deployed on the Resource. 
(2)
For Load Resources not deployed by a Dispatch Instruction from ERCOT, the amount of Responsive Reserve capacity provided must be measured as the Load Resource’s average Load level in the last five minutes.
(3)
A hydro Resource that is capable of providing Hydro Responsive Reserve and that has a status code of ONRR is considered to be providing responsive capability to the extent that it is not using that capacity to provide energy.
(4)
For the purpose of monitoring Responsive Reserve performance by individual Resources, the Base Point must be adjusted assuming Responsive Reserve is deployed proportionately or as re-assigned by the QSE on the individual Resources. 
8.1.3.3.3
Governor Response Service Capacity Monitoring Criteria

(1)
ERCOT shall continuously monitor the capacity of each Resource to provide Governor Response Service.  ERCOT shall consider for each Resource providing Governor Response Service, the actual generation, or load, the Ancillary Services Schedule for Governor Response Service, the HSL, the LSL, ramp rates, any other commitments of Ancillary Service capacity, and any Governor Response Service energy currently deployed on the resource.
8.1.3.3.4
Non-Spinning Reserve Capacity Monitoring Criteria
(1)
ERCOT shall continuously monitor the capacity of each Resource to provide Non-Spinning Reserve.  ERCOT shall consider for each Resource providing Non-Spin capacity, the actual generation, or load, the Ancillary Service Schedule for Non-Spin, the HSL, the LSL, ramp rates, any other commitments of Ancillary Service capacity, and any Responsive Reserve energy currently deployed on the Resource.  ERCOT shall also monitor Non-Spinning Reserve provided on Resources with OFFNS status.  
(2)
For Load Resources not affected by a Dispatch Instruction from ERCOT, the amount of Non-Spin capacity provided must be measured as the Load Resource’s average Load level during the hour.
8.1.3.4
QSE Ancillary Service Energy Deployment Compliance Monitoring Criteria 
ERCOT shall measure the performance of each QSE and the Resources that it represents in providing Ancillary Service energy in response to Dispatch Instructions according to the following requirements.  
8.1.3.4.1
Regulation Service Energy Deployment Criteria
(1)
For each QSE, ERCOT shall calculate one-minute and ten-minute averages of the “Provided Regulation” equal to the sum of (a) and (b) where:

(a)
for all of the QSE’s Resources in ONREG or ONOSREG status: 
(i)
the sum of the QSE’s actual generation for each Generation Resource or load for each Load Resource; minus 
(ii)
the sum of the QSE’s Base Points for each Resource; minus 
(iii)
for Generation Resources, the sum of the total expected Governor Response of each Resource; and
(b)
for all of the QSE’s Resources in ONDSRREG status (“DSRQSE”): 
(i)
the sum of the DSRQSE’s actual generation for each Generation Resource; plus
(ii)
the sum of the DSRQSE’s awarded DAM Energy Bid quantities; plus 
(iii)
the sum of the DSRQSE’s Energy Trades where the DSRQSE is the buyer and another QSE is the seller; plus 
(iv)
the sum of the DSRQSE’s Energy Trades where the DSRQSE is both the buyer and the seller in the same Energy Trade (i.e. creating a static schedule of non-Dynamically Scheduled Resource(s) to meet DSR Load); minus 
(v)
the DSRQSE’s actual load; minus 
(vi)
the sum of the DSRQSE’s awarded energy offers in the DAM; minus 
(vii)
the sum of the DSRQSE’s Energy Trades where the DSRQSE is the seller and another QSE is the buyer; minus
(viii)
for Generation Resources, the total expected Governor Response of the Resources. 
(2)
ERCOT shall also calculate each QSE’s participation factor as the ratio for each ten-minute interval of: 
(a)
the sum of the ten-minute average of the Base Points for a QSE’s Regulation Generation Resources plus deployed Ancillary Service; to 
(b)
the sum of the ten-minute averages for all Base Points for all Generation Resources plus all deployed Ancillary Service.
(3)
ERCOT shall limit the deployment of Regulation Service of each QSE for each control cycle equal to 125% of the total amount of Regulation Service in ERCOT divided by the number of control cycles in five minutes.  Regulation Service performance must be calculated only for a Resource during intervals for which the Resource shows an ONREG or ONOSREG status in the COP.
(4)
Satisfactory control performance of the QSE providing Regulation Service must be deemed acceptable when:
(a)
The one minute averages of the QSE’s Provided Regulation meet the criteria in paragraph (5) below over the calendar month, and
(b)
The ten minute averages of the QSE’s Provided Regulation meet the criteria in paragraph (5) below for 90% of the ten minute periods over the calendar month.
(5)
The criterion for the one-minute average is:
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and the criterion for the ten-minute average is:
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Where:
Provided Regulation1 is the one-minute average of Provided Regulation.
Provided Regulation10 is the ten-minute average of Provided Regulation.
Bias1 is the one -minute average of the ERCOT total bias used in the ACE calculation.
(F1 is the one -minute average of frequency deviation from schedule.
( is a constant derived from the targeted frequency bound.  It is the targeted Root Mean Square of one minute average frequency error from a schedule based on frequency performance over a given year as established according to NERC Performance Requirements by ERCOT and the appropriate ERCOT Subcommittee as assigned by TAC.
L10 is a limit to recognize the desired performance of frequency for ERCOT as established according to NERC performance requirements. L10 is defined as (1.65 * E10 * Bias10) where E10 is 0.01315 Hz and Bias10 is the ten minute average of the ERCOT total bias used in the Area Control Error (ACE) calculation for the ERCOT Control Area.
K is a constant that is set to 0.81 to ensure correlation between passing the NERC CPS2 criteria and passing the ten minute control limit and can be adjusted by the appropriate ERCOT Subcommittee as assigned by TAC.  
(6)
ERCOT shall determine the performance of providers of Ancillary Service under normal operating conditions.  ERCOT shall not consider average performance of a QSE any period during which any of the following events has occurred and for which the QSE does not have a passing score:
(a)
The 20-minute period in which the QSE has experienced a Forced Outage causing an ERCOT frequency deviation of greater than 0.03 Hz; 
(b)
Settlement Intervals in which ERCOT has issued Emergency Base Points to the QSE;
(c)
The period in which ERCOT issues instructions to the QSE to deploy its Resources at ramp rates in excess of Normal Ramp Rates; and
(d)
Certain other periods of abnormal operations as determined by ERCOT in its sole discretion.
8.1.3.4.2
Responsive Reserve Service Energy Deployment Criteria
(1)
Each QSE providing Responsive Reserve Service shall so indicate by appropriate entries in the Resource’s Ancillary Service Schedule for each Resource providing that service.  When deploying any Responsive Reserve Service, the QSE shall control its Resources to operate to the Resource’s Base Point at the time of the Dispatch Instruction plus the instructed Responsive Reserve Service power (in MW) requirement.  ERCOT shall adjust the Resource’s Base Point for any requested Responsive Reserve energy in the next cycle of SCED as specified in Section 6.5.7.6.2.2, Deployment of Responsive Reserve Service.  Control performance of a Resource providing Responsive Reserve Service is acceptable when:
(a)
Not less than 95%, nor more than 150% of the requested MW deployment  is provided within ten minutes of ERCOT’s deployment Dispatch Instruction and maintained until recalled or the Resource obligation to provide Responsive Reserve expires; and  
(b)
A Generation Resources providing Responsive Reserve Service must return to within 95% to 105% of its Base Point as adjusted by ERCOT on recall of Responsive Reserve energy, subject to Normal Ramp Rates of the Resource, within ten minutes following a Responsive Reserve Service recall instruction from ERCOT.
(c)
A Load Resource providing the Responsive Reserve Service must return to at least 95% of its committed obligation for RRS within three hours following a recall instruction from ERCOT.  Each Load Resource unable to return to its   Ancillary Service Supply Responsibility in three hours may be replaced by the QSE providing Responsive Reserve on other Generation Resources or other Load Resources not previously scheduled.
(d)
During periods when the Load level of a Load Resource has been affected by a Dispatch Instruction from ERCOT, the performance of a Load Resource in response to a Dispatch Instruction must be determined by subtracting the Load Resource’s actual Load response from its Baseline. “Baseline” capacity is calculated by measuring the average of the real power consumption for five minutes before the Dispatch Instruction if the Load level of a Load Resource had not been affected by a Dispatch Instruction from ERCOT.  The actual Load response is the average of the real power consumption data being telemetered to ERCOT during the Settlement Interval indicated in the Dispatch Instruction.
(2)
For all frequency deviations exceeding 0.1 Hz, ERCOT shall use the recorded data for each two-second scan rate value of real power output for each Resource providing Responsive Reserve Service.  ERCOT shall use the recorded MW data beginning one minute before the start of the frequency excursion event until ten minutes after the start of the frequency excursion event.  Satisfactory performance must be measured by comparing the actual response to the frequency response capability required in the Operating Guides. 
(3)
ERCOT shall monitor the frequency response component of Responsive Reserve Service that is delivered during major frequency disturbances primarily based on a droop calculation for Generators, a relay response for Loads and Hydro Responsive Reserve.  Responsive Reserve Service performance must be analyzed by a TAC and a performance metric must be provided in the Operating Guides.
8.1.3.4.3
Non-Spinning Reserve Energy Deployed under Dispatch Instruction Criteria
(1)
ERCOT shall, as part of its Ancillary Service deployment procedure under Section 6.5.7.6.2.3, Non-Spinning Reserve Service Deployment, include all performance metrics for a Resource receiving a Non-Spin recall instruction from ERCOT. 
(2)
A Non-Spin Dispatch Instruction from ERCOT must respect the minimum runtime of a Generation Resource. After the recall of a Non-Spin Dispatch Instruction, any Generation Resource previously Off-Line providing Non-Spin is allowed to remain On-Line for 30 minutes following the recall.  During that time period, the On-Line Generation Resource is treated as if the Non-Spin is being provided.  
(3)
Control performance of a Resource providing Non-Spin through a Dispatch Instruction other than a SCED Base Point is acceptable when:
(a)
Not less than 95%, nor more than 150% of the requested energy deployment, is provided within 30 minutes after ERCOT’s deployment Dispatch Instruction and maintained until recalled or the Resource Obligation to provide Non-Spin expires.
(b)
A Load Resource providing Non-Spin must return to at least 95% of its committed obligation for Non-Spin no more than three hours following a recall instruction from ERCOT.  Each Load Resource unable to return to its committed obligation for Non-Spin or pre-deployment capability that was specified in the COP at the time of the deployment, in three hours may be replaced by the QSE providing Non-Spin on other Generation Resources or other Load Resources not previously committed.  
(c)
During periods when the MW load level of a Load Resource has been affected by a Dispatch Instruction from ERCOT, the performance of a Load Resource in response to a Dispatch Instruction will be determined by subtracting the Load Resource’s actual Load response from its Baseline. “Baseline” capacity is calculated by measuring the average of the real power consumption for five minutes before the Dispatch Instruction if the Load level of the Resource had not been affected by a Dispatch Instruction from ERCOT.  The actual Load response is the average of the real power consumption data being telemetered to ERCOT during the Settlement Interval indicated in the Dispatch Instruction. 
8.1.3.4.4
Combinations of Reliability Service Energy Deployment Criteria
Each QSE providing combined services shall control each of its Resources to the Resource’s additive result of the Dispatch Instructions deployed simultaneously.   When deploying any Regulation, Responsive Reserve, or Non-Spinning Reserve Service, the QSE shall control its Resources to operate to the sum of the final Base Points plus any deployed Ancillary Service.  Control performance of the QSE providing combined services must be determined by the criteria for each service outlined in Section 8.1.2.4, QSE Ancillary Service Energy Deployment Compliance Monitoring Criteria assuming actual Resource deployments first provide Regulation Service, then Responsive Reserve, and finally Non-Spin, as applicable.
9.2.3
DAM Settlement Charge Types

ERCOT shall provide, on each Settlement Statement, the dollar amount for each DAM Settlement charge and payment.  The DAM settlement “Charge Types” are:

(a)
Section 4.6.2.1, Day-Ahead Energy Payment;

(b)
Section 4.6.2.2, Day-Ahead Energy Charge;

(c)
Section 4.6.2.3.1, Day-Ahead Make-Whole Payment;

(d)
Section 4.6.2.3.2, Day-Ahead Make-Whole Charge;

(e)
Section 4.6.2.3.3, Day-Ahead RMR Unit Charge; 

(f)
Section 4.6.3, Settlement for PTP Obligations Bought in DAM;

(g)
Section 4.6.4.1.1, Regulation Up Service Payment;

(h)
Section 4.6.4.1.2, Regulation Down Service Payment;

(i)
Section 4.6.4.1.3, Responsive Reserve Service Payment;
(j)         Section 4.6.4.1.5, Governor Response Service Payment;
(k)
Section 4.6.4.1.4, Non-Spinning Reserve Service Payment;

(l)
Section 4.6.4.2.1, Regulation Up Service Charge;

(m)
Section 4.6.4.2.2, Regulation Down Service Charge;

(n)
Section 4.6.4.2.3, Responsive Reserve Service Charge;
(o)        Section 4.6.4.2.5, Governor Response Service Charge;
(p)
Section 4.6.4.2.4, Non-Spinning Reserve Service Charge;

(q)
Section 7.9.1.1, Payments and Charges for PTP Obligations Settled in DAM;

(r)
Section 7.9.1.2, Payments for PTP Options Settled in DAM;

(s)
Section 7.9.1.4, Payments for FGRs Settled in DAM;

(t)
Section 7.9.1.5, Payments and Charges for PTP Obligations with Refund Settled in DAM;

(u)
Section 7.9.1.6, Payments for PTP Options with Refund Settled in DAM; and

(v)
Section 7.9.3.3, Shortfall Charges to CRR Owners in DAM, Item 2.
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