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	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
	Not known
	Not known
	None in terms of reliability

	MARKET SEGMENT
	
	
	

	Consumer
	Not known
	Not known
	none

	LSE:
General, Including NOIE
	Not known
	Not known
	Not known

	LSE:
CR & REP
	Not known
	Not known
	Not known

	QSE
	Not known
	Not known
	Less stringent requirements

	Resource
	Not known
	Not known
	Less stringent requirements

	TDSP
	none
	none
	none


	Comments


Protocols mention obligations for having governors in service but do not prescribe performance requirements. Protocols sect 6.5.3 contains “(10) Generation Resources providing RGS must have their governors in service” and sect 6.5.4 contains “(4) Generation Resources providing RRS must have their governors in service.”

Operating Guides specify requirements for having governors in service as well as testing and performance requirements per the following Guides excerpts but do not contain any enforcement provisions:

2.2.5
Turbine Speed Governors

All governors must be placed in-service.

Governor performance tests should be conducted at least every two years and results used in analysis as described in Section 6.2.1, Turbine Governor Speed Regulation Tests.  A sample of such tests may be found in Section 6.2.1.2, Example of a Turbine Governor Speed Regulation Test for Mechanical Hydraulic Governor.  Every effort should be made to maintain governors with a 5% droop characteristic.

There are other elements that can contribute to poor governor response.  These include:

· Governor dead band

· Valve position limits

· Blocked governor operation

· Control mode

· Adjustable rates or limits

· Boiler/turbine coordinated control action

Every attempt should be made to minimize the effects of these elements on the governor operation.  Each QSE should monitor its units to verify that these elements do not contribute to a governor droop characteristic greater than 5%.

2.5.2.3
Types of Responsive Reserve

Responsive reserves provided by a QSE shall meet the following requirements:

1. In no case shall more than 20% of the Net Dependable Capability for any thermal unit be used as Responsive Reserve.

2. In no case shall more than 20% of the Net Dependable Capability for any hydro unit with a 5% droop setting operating as a generator is used as Responsive Reserve.

3.1.4.1
PGC Data Reporting

Each generator at a generation facility shall have an automatic speed governor in service while the generator is on line.  Testing and regulation performance of the speed governor shall be in accordance with Operating Guide Part 3.  The Generator is required to notify the ERCOT Control Area Authority, through its QSE if the operation of speed governors is impaired.

Sect 2.5.2.3 of the Guides above is ‘honored’ in Protocols sect 6.5.4 which contains “(1) The amount of RRS on an individual Generation Resource may be further limited by requirements of the Operating Guides.”

The above requirements are supported by additional Guides language as follows:

2.2.6
Performance/Disturbance/Compliance Analysis

Performance/Disturbance/Compliance analysis shall be performed by the ERCOT Control Area Authority for the purpose of ensuring conformance to published control criteria of ERCOT.

The Control Area Authority on selected system disturbances, documenting the response of individual Generation Entities together with an ERCOT summary, shall make a regular report.  In addition, individual members of the ERCOT Performance/Disturbance/Compliance (PDC) Task Force are encouraged to work within their respective companies to enhance the performance of their individual generating units and control systems through application of the results of the Task Force studies.

As necessary, a Contingency Reserve Adjustment (CRA) will be calculated by the PDC Task Force and submitted to the Reliability and Operations Subcommittee for review and approval.  ERCOT will include the CRA in the daily A/S plan.

Passage of this proposed Protocol language would necessitate modification, adaptation or removal of much of the above current Guides requirements.

Guides language emphasizes unit based requirements/obligations. The proposed Protocol language prescribes portfolio based requirements/obligations.

In either case the ERCOT reliability objective is to avoid operation of first stage under frequency load shedding at 59.3 hz for an event that involves loss of as much as 2300 MW of generation.

 Under frequency relays have no more than 30 cycles time delay so the point C frequency value (minimum value of frequency for a disturbance event – ‘spike value’) could produce some load shedding. Governor response itself can help limit the frequency spike value but the droop characteristic/setting of the governor determines the point B frequency value (‘reset value’).

Governor response to a frequency deviation is in terms of a percent of the unit’s capacity for a given value of frequency excursion so the MW per hz response would vary between units of different capacity. For equal governor droop values, the unit that is twice the size of another unit would respond with twice the amount of MW for a given frequency event. For a given amount of generation loss on the grid, the frequency decline would be greater when there is less total generation capacity on line and vice versa would be smaller when more capacity is on line. 

An individual unit cannot support any output level greater than its capacity rating so any governor response to a frequency event would be limited to the amount of reserve (unused capacity) on that unit. In fact many units are unable to sustain the governor response to a large frequency excursion even when there might have been sufficient reserve capacity on the unit. In such cases the initial response of that unit is followed by some amount of ‘runback’ to a sustainable level after which the unit can then be increased by supplementary control action. Supplementary control action is always needed to restore grid frequency to pre-event level. 

Unit governor response is a continuous type control response action which acts to arrest and stabilize grid frequency following any suddenly induced imbalance between total system generation output and total system load. High set under frequency interruptible loads are step function type control responses which in effect act to offset the amount of generation/load imbalance and thus reduce the required generator governor response. These are factors that must be taken into account when determining target response values and reserve levels.

In implementing any portfolio based approach to meeting grid frequency response requirements such as this proposed Protocol revision, it is important that the chosen measurement and any target performance value and the method for allocation recognize the effects described. In addition, it is important that any implementation take into account the key elements of existing unit based requirements described in the Guides and great care be exercised in making any necessary Guides changes for conformance to this Protocol revision so as to preserve ERCOT reliability results. Using an approach that emphasizes performance results while allowing for variations among individual units could be an improvement over current Guides approach.

Oncor concurs with comments submitted by Calpine.
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