ERCOT Operating Guides Revision Comments


	OGRR Number
	108-OGRR
	OGRR Title
	ERCOT REACTIVE STANDARDS

	Status
	Posted

	Operating Guide Section Requiring Revision
	Part 2, addition of new section 2.13

	Protocol Section Requiring Revision, if any.
	

	Requested Resolution
	Add section 2.13 to the Operating Guide – Part 2

	Revision Description
	Addition of ERCOT Reactive Standards to address minimum reactive capabilities of generating units - including cogenerators and self-serve generators, minimum reactive compensation at existing and future substations and minimum dynamic reactive reserve margins in the ERCOT electric network.

	Reason for Revision
	Lack of Reactive Standards to address minimum reactive capabilities to assure voltage security in ERCOT network. 

	Sponsor

	Name
	Jose Conto

	E-mail Address
	jconto@ercot.com

	Company
	ERCOT

	Company Address
	2705 West Lake Drive

	Phone Number
	512-248-3141

	Fax Number
	512-248-3082

	

	Timeline

	Date Received
	02/08/2002

	Date Posted
	02/08/2002

	ROS Review Date
	03/12/2002

	ROS Recommendation
	

	Other Subcommittee Consideration
	

	TAC Consideration
	

	Board Consideration
	

	
	


Comments to OGRR #108
Introduction section 2.13.1:
The proposed standard discusses the options available to acquire improved voltage stability (i.e. increase dynamic reactive reserves and maintain high load power factor). However, it does not define the voltage stability limits that are being sought. The standard needs a statement that defines the voltage stability limits. This statement will provide the TDSP a means to validate the ERCOT pf requirements.
A sample statement might be:
"Transmission system voltages shall not exceed 105 percent nor fall below 95 percent of nominal voltage during normal conditions (category A).  The transmission system voltages shall not exceed 105 percent nor fall below 90 percent of nominal voltage during single contingency conditions (category B).
 

The Voltage and Reactive Task Force started to propose a similar standard a couple of years ago but was deferred until a voltage stability study was completed.
 

Transmission and Distribution Service provider (TDSP) reactive Power Requirements section 2.13.4
The proposed standard discusses specific locations (counties) where load power factor must be maintained at 0.98. This requirement is based on specific studies conducted under specific system conditions and system configurations that may change in the future.  Planned transmission changes (improvements) in these counties might relieve the requirements to maintain the 0.98 or higher power factor. The standard does not need to identify specific locations if the voltage limits that are required are known by the TDSP.
The location (county) can stay if ERCOT agrees to update the Operating Guide yearly.
 

General Comments:
Who will be responsible for implementing these requirements - TSP or DSP?
 

Once ERCOT has defined the voltage stability limits, the TDSP's who do not currently meet these limits but are meeting their own voltage stability limits, should have an adequate time to provide the necessary improvements that will allow them to meet these standards (i.e. TDSP meets its own voltage stability criteria however, the TDSP does not meet ERCOT's standard of 90-105% or pf requirements).
	Proposed Operating Guide Language Revision


2.13
ERCOT REACTIVE STANDARDS

2.13.1
INTRODUCTION

ERCOT reactive standards aim to ensure an acceptable level of voltage security within its system. Inadequate reactive power support from generation units and transmission lines, or low load power factors  expose the ERCOT network to voltage instability or voltage collapse when disturbances or unplanned increase in electric demand occur. 

Static and dynamic reactive power resources are needed to 1) supply the reactive power requirements of load demands, 2)  compensate for the reactive power losses in the electric systems, and 3) provide adequate system voltage support and control.
Generating units with operating right within ERCOT shall provide voltage and reactive support to the ERCOT system in accordance with sections 2.13.2 and 2.13.3 below. TDSP’s shall maintain substation facilities at acceptable reactive compensation levels in accordance with section 2.13.4 below.  
ERCOT will establish the minimum reactive requirements to allow the electric system to operate within an acceptable voltage security level.
These requirements will ensure that the ERCOT transmission system voltage does not exceed 105 percent nor fall below 95 percent of nominal voltage during normal conditions (category A).  Additionally, the transmission system voltages shall not exceed 105 percent nor fall below 90 percent of nominal voltage during single contingency conditions (category B).  
2.13.2
GENERATION ENTITY REACTIVE POWER REQUIREMENTS

Unless otherwise specifically approved by ERCOT, all existing and future generating units shall have and maintain the following reactive capability at the generator's continuous rated power output. All generating units with nameplate ratings greater than 20 MVA shall meet these requirements or obtain a specific exemption approved by ERCOT. 

If specifically approved by ERCOT, a generating unit may be exempted from these requirements; however, if such an exemption is approved, the generation entity must make alternate arrangements for supplying an equivalent reactive power capability as necessary to meet the area’s reactive power requirements.  All exemptions granted are subject to future ERCOT review as conditions change.


An over-excited power factor capability, measured at the generator terminals, of 0.90 or less and an under-excited power factor capability of 0.95 or less (0.9 to –0.95); and

1. An over-excited power factor capability, measured at the unit main transformer high voltage terminals (transmission voltage side), of 0.95 or less and an under-excited power factor capability of 0.95 or less (0.95 to –0.95).

2. The reactive capability required in 1  above must be maintained and available for utilization at all times the generating unit is on line.

3. Each generating unit must be capable of maintaining a voltage profile limited to the quantity of reactive power the generating unit can produce at rated capability (MW) and a power factor of .95 leading or lagging measured at the unit main transformer high-voltage terminals. This quantity of reactive power is the Unit Reactive Limit (URL).

4. Qualified renewable generators (as described in Section 14 of the ERCOT Operating Guide, Renewable Energy Credit Trading Program) and generating units in operation prior to September 1, 1999, whose current design does not allow them to meet the URL as stated above, will be required to maintain a voltage profile that is limited to the quantity of reactive power that the generating unit can produce at its rated capability (MW) using procedures and criteria as described in section xx of the Operating Guides.

5. 
6. Each generating unit providing voltage support service must meet technical requirements specified in the Ancillary Service Qualification, Testing and Performance Standards section of the ERCOT Protocols, Section 6.10.

7. Each generating unit shall operate with its automatic voltage regulator and power system stabilizers (where installed) in use unless specifically directed to operate in manual mode by ERCOT, or unless the QSE determines a need to operate in manual in emergency conditions.  When the QSE changes the mode, the QSE shall promptly inform ERCOT.   QSEs’ control centers will continuously monitor the status of their regulators and stabilizers.

8. A generating unit must remain connected to the transmission system during the following conditions, unless equipment damage will result:

a. Frequency conditions as detailed in Section 3.2.4.6 of the ERCOT Operating Guides.
b. Generator terminal voltages are within 5 % of the rated nominal design voltage.

c. Generator terminal voltage deviations that exceed 5% but are within 10% of the rated nominal design voltage and persist for less than 10.0 seconds.

d. Generator volts per hertz conditions that are less than 116% (of generator nominal voltage) that last for less than 1.5 seconds.

e. Transmission system fault that is cleared by the primary protection scheme (i.e., no failure of protective devices or transmission breakers) on any element connected to the generator’s transmission inter-connect bus.

9. Over-excitation limiters, when used, shall be coordinated with the thermal capability of the generator field winding and protective relays in order to permit short-term reactive capability that allows at least 80% of the unit design standard (ANSI C50.13-1989), as follows: 

Time (seconds)
10
30
60
120

Field Voltage %
208
146
125
112

After allowing a temporary field current overload, the limiter shall operate through the automatic voltage regulator to reduce field current to the continuous rating.  Return to normal voltage regulation after current reduction shall be automatic.  The over-excitation limiter shall be coordinated with the over-excitation protection so that over-excitation protection only operates for failure of the voltage regulator/limiter.  

10. 
Any short-term inability of a generator to meet these minimum reactive requirements shall be immediately reported to ERCOT and the TSP.  Any long-term changes to this information must be provided to ERCOT and the TSP within 60 days as changes or upgrades are made during the life of the generating unit.


High reactive loading and reactive oscillations on generation units should be immediately communicated to the QSE, the TDSP and ERCOT.  Generation entities shall not reduce high reactive loading on individual units without instructions from ERCOT and the QSE.  High reactive loading and/or reactive oscillations are a possible indication of voltage instability.  Operator action to reduce this loading may aggravate a voltage stability problem that may lead to voltage collapse.

When a generating unit trips off line due to voltage or reactive, it should be immediately reported to ERCOT and the QSE.  These tripping events should be thoroughly investigated by the generation entity along with the TDSP and ERCOT.  ERCOT PDC Working Group should monitor and investigate these tripping events and report results to ROS.  


2.13.3
COGENERATOR AND SELF-SERVE GENERATOR REQUIREMENTS

A co-generator or self-serve generator with internal electric load supplying power to the transmission grid shall meet the same requirements as a generator for that portion of power supplied to the transmission grid.  Measurement will be at the transmission interconnection point.    

A co-generator or self-serve generator with internal electric load receiving power from the transmission grid shall meet the same requirements as a load for that portion of power supplied from the transmission grid.  Measurement will be at the transmission interconnection point.

2.13.4
TRANSMISSION AND DISTRIBUTION SERVICE PROVIDER (TDSP) POWER FACTOR REQUIREMENTS

Unless otherwise specifically approved by ERCOT, the TDSPs at every existing and future substation shall have and maintain the following:

1. A power factor of 0.95 lagging or greater anytime the substation load is greater than or equal to 80% of the projected substation peak demand, measured at the substation transformer high voltage terminals; and

2. A power factor of 0.93 lagging or greater anytime the substation load is less than 80% of the projected substation peak demand, measured at the substation transformer high voltage terminals

If the substation has multiple transformers, the real and reactive load along with the transformer reactive losses served by each transformer may be added together when calculating the substation power factor.

If specifically approved by ERCOT, the TDSPs may aggregate distribution substations in a local area or on a radial line to quantify the obligation for supplying equivalent reactive power compensation to meet the area’s reactive power requirements.

If specifically directed by ERCOT and based on voltage stability studies, TDSPs may be required to exceed these requirements as necessary to meet the area’s reactive power requirements to maintain voltage. 
To meet the required system voltage limits, ERCOT directs the TDSPs at every existing and future substation to achieve and maintain the above stated power factor requirements. Where these power factor requirements are not sufficient to meet the voltage limits, a  power factor  greater than 0.95 lagging may be required anytime substation load is greater than or equal to 80% of projected substation peak demand, measured at the substation transformer high voltage terminals
	
	












	
	


	
	

	
	


	
	

	
	

	
	





Any short-term inability to meet these minimum reactive requirements shall be immediately reported to ERCOT.  Any long-term changes to this reactive requirement must be provided to ERCOT within 60 days as changes or upgrades are made during the life of the substation.

If specifically approved by ERCOT, a TDSP may be exempted from this requirement; however, if such an exemption is approved, the TDSP must make alternate arrangements for supplying equivalent reactive power compensation as necessary to meet ERCOT’s voltage limits.  All exemptions granted are subject to future ERCOT review as conditions change.

2.13.5
DYNAMIC REACTIVE RESERVE PLANNING REQUIREMENTS

The transmission system will be planned and enough reactive compensation (both dynamic and static) will be installed and maintained to keep a 20% dynamic reactive reserve margin (both overexcited and underexcited dynamic reactive capability) on generation units within geographic areas defined by ERCOT.  This planning requirement will apply under normal conditions and following any Category B or C contingency as defined in the ERCOT Planning Criteria.

The dynamic reactive reserve percentage in a local area is calculated by the following formula:



100*(LARC - LARS)/ LARD


Where: 



LARC = Total local area available dynamic reactive power capability



LARS = Total local area reactive power supplied from dynamic sources



LARD = Total local area reactive load + total local area reactive losses



(As calculated from power flow, normal and contingency conditions)
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