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2.13
ERCOT REACTIVE STARDARDS

2.13.1
INTRODUCTION

ERCOT Reactive Standards aim to assure an acceptable level of voltage security within its network. Inadequate reactive power support from generation units, transmission lines and low load power factor correction expose the network to voltage instability or voltage collapse when additional disturbances or unusual increase in electric demand occur. 

Static and dynamic reactive power resources are needed to supply the reactive power requirements of load demands and the reactive power losses in the electric systems, and provide adequate system voltage including both support and control.
Generators with operating right within ERCOT shall provide voltage and reactive support to the ERCOT system. TDSP’s shall maintain substation facilities at acceptable reactive compensation level.  ERCOT will establish the minimum reactive requirements to allow the electric system to operate within an acceptable voltage security level.

2.13.2
GENERATION ENTITY REACTIVE POWER REQUIREMENTS

Unless otherwise specifically approved by ERCOT, all generator installations shall have and maintain the following reactive capability at the generator's continuous rated power output:

1.  (This is a NERC Planning Standards Guide, but cannot be found in ERCOT Protocols.)
2.  (Redundant with item 4 below.)
3. 
4. Each Generation Resource must be capable of maintaining a Voltage Profile limited to the quantity of Reactive Power the Generation Resource 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).

5. Qualified renewable generators (as described in Section 14, Renewable Energy Credit Trading Program) and Generation Resources 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 Generation Resource can produce at its rated capability (MW) using procedures and criteria as described in the Operating Guides, or the quantity of reactive power that the Generation Resource could produce on September 1, 1999, whichever is greater. (To prevent changes to older units that would sacrifice existing MVAR capability for additional MW capability.)
6. Each Generation Resource is expected to be compliant with the Operating Guides for response to transient voltage disturbance.

7. Each Generation Resource 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.

8. Each Generation Resource shall operate with the unit’s automatic voltage regulator (AVR) and Power System Stabilizers (PSS) 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.

9. Units must remain connected 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 that 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. Fault (three-phase, single-phase or phase-to-phase) cleared by the primary protection scheme (i.e., no failure of protective devices or transmission breakers) on any line connected to the generator’s transmission interconnect bus.

10. Overexcitation 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

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

12. All generation facilities with unit nameplate ratings greater than 20 MVA shall meet these requirements or obtain a specific exemption approved by ERCOT.

13. 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 plant.

14. Within 30 days of ERCOT’s request, PGCs shall provide ERCOT with the operating characteristics of any generator’s equipment PRS or controls that may respond to temporary excursions in voltage, frequency, or loading with actions that could lead to tripping of the generator.

Reactive loading greater than 90% of unit capability at current MW output, 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.

Unit tripping off line due to voltage or reactive problems 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.  

If specifically approved by ERCOT, a generating unit may be exempted from these requirements; however, if such an exemption is approved, the GE must make alternate arrangements for supplying an equivalent dynamic 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.

2.13.3
COGENERATOR AND SELF-SERVE GENERATOR REQUIREMENTS

A cogenerator 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.    

 (Loads have no reactive power requirements.)
2.13.4
TRANSMISSION AND DISTRIBUTION SERVICE PROVIDER (TDSP) REACTIVE POWER REQUIREMENTS

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

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

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

Substation capacitors installed for power factor correction shall be included in the above power factor calculation for all compliance measurement purposes.

If the substation has multiple transformers, the real and reactive load along with 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, TDSPs may be required to exceed these requirements as necessary to meet the area’s reactive power requirements to maintain voltage, provided the power factor requirement for any area in any year may not increase more than 0.01 from the prior year’s requirement.  In addition, in some areas of ERCOT during light load conditions, a lower power factor requirement (0.92 or less) may be directed by ERCOT to keep voltages within acceptable operating limits.  

ERCOT directs the TDSPs at every existing and future substation in the following counties to achieve and maintain a power factor of 0.98 or greater anytime substation load is greater than or equal to 80% of projected substation peak demand, measured at the substation transformer high voltage terminals:

	Dallas-Ft. Worth Area
	Dallas County

Denton County

Ellis County

Hood County

Hunt County

Kaufman County

Johnson County

Parker County

Rockwall County

Tarrant County

Wise County

Collin County

	Rio Grande Valley Area
	Hidalgo County

Cameron County

	Laredo Area
	Webb County

	Austin/Round Rock Area
	Travis County

Williamson County

	San Angelo Area
	Tom Green County

	Bryan/College Station Area
	Brazos County

	Houston Area
	Harris County

Chambers County

Brazoria County

Galveston County


Any short-term inability to meet these minimum reactive requirements shall be immediately reported to ERCOT.  Any long-term changes to equipment reactive capability 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 the area’s reactive power requirements.  All exemptions granted are subject to future ERCOT review as conditions change.

2.13.5
DYNAMIC REACTIVE RESERVE REQUIREMENTS

A minimum percent dynamic reactive reserve margin (both overexcited and underexcited dynamic reactive capability) on generation units within geographic areas defined by ERCOT must be maintained under normal operating conditions.  The numeric value of the minimum percentage dynamic reactive reserve margin shall be determined by ERCOT and revised periodically as demonstrated to be necessary by study. (Planning requirements should be included in the Planning Criteria in Appendix B of the Operating Guides)
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 capability



LARS = Total local area reactive supplied from dynamic sources



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



(As calculated from operational power flows for normal conditions)
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