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2.9.2 Generators

If under-frequency relays are installed, these relays shall be set such that the automatic removal of individual generating units from the ERCOT System meet the following requirements:

	Frequency Range
	Delay to Trip

	Above 59.4 Hz
	No automatic tripping

(Continuous operation)

	Above 58.4 Hz up to

And including 59.4 Hz
	Not less than 9 minutes

	Above 58.0 Hz up to

And including 58.4 Hz
	Not less than 30 seconds

	Above 57.5 Hz up to

And including 58.0 Hz
	Not less than 2 seconds

	57.5 Hz or below
	No time delay required


No prearranged instruction that conflicts with the above limits will be given for the manual removal of an otherwise operable generating unit.  This Operating Guide is not intended to conflict with the plant operator's responsibility to protect generating units from potentially damaging operating conditions.  While this guide does not address the removal of generating units for frequency deviations above 60 Hz, it is realized that the generating unit operating restrictions below 60 Hz apply equally to operation of a generating unit above 60 Hz.

3.1.4.6 Protective Relaying Requirement

The Facility’s generation machine characteristics and plant design shall incorporate the under-frequency firm Load shedding philosophy and criteria defined in Operating Guide 2.9. Requirements for Under-Frequency Relaying.  Inherent in this philosophy is the idea that all generators remain on line until all three steps of firm Load shedding have been executed. 
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b. 
The generation Facility shall have protective relaying necessary to protect its equipment from abnormal conditions as well as to be consistent with protective relaying criteria as described in Operating Guide Section 5: Planning.

7.2.5.3
Specific Application Considerations

Transmission Line Protection

1. Each of the two independent protective relay systems shall detect and initiate action to clear any line fault without undue system disturbance.  The protective relay system shall operate for line faults so that, if ultimate clearing should be accomplished by a breaker failure scheme, a widespread disturbance will not result.  A protective relay system, which can operate for faults beyond the zone it is designed to protect, shall be selective in time with other protective relay system, including breaker failure.

2. Transmission line protection should consist of:

Primary phase and ground protection over a communications channel.

Backup relaying with at least two zones of phase protection.

Backup relaying with at least two zones of ground protection, or backup relaying with ground directional overcurrent relaying (time delay and instantaneous).

"Ground chain protection" to recognize and trip for a three-phase fault right at the terminals, in service for a short period of time just as the line is energized, for lines with line side VTs.

Recognition and trip for open conductor is desirable but not required.

Overload protection is provided by SCADA analog alarms and dispatcher discretion.

Fault detector relays to supervise phase distance relaying to prevent inadvertent trip due to VT failure.

Short lines may require special attention, such as dual primary schemes, etc.

Fuses shall not be used in the 3Vo polarizing supply for ground relays.

The setting for synchronization check relays should be based on system studies that identify the voltage angles necessary for a successful re-close.

Transmission Station Protection

3. Each zone in a station shall be protected by two independent protective relay systems.  For zones not protected by line protection, at least one of the two protective relay systems shall be a differential type.

4. The protective relay system shall be designed to operate for station faults so that, if ultimate clearing is accomplished by a breaker failure scheme, a widespread disturbance will not result.  The protective relay system shall be designed to operate properly for the anticipated range of currents.

5. Station protection should consist of:

Bus differential or bus overcurrent protection of all buses

All transformers protected by transformer differential, transformer overcurrent, or fuses (for small transformers).  Note that ferroresonance is possible for fused transformers above 69kV.

Sudden pressure relay protection for transformer main tanks and transformer tap changer compartments

Breaker Failure Protection

6. Breaker failure protection should be provided to trip all necessary local and remote breakers in the event that a breaker fails to clear a fault.

7. The breaker failure protection should be initiated by each of the protection systems that trip that breaker.  It is not necessary to duplicate the breaker failure protection itself.

8. Induction cup or solid state fault current detectors shall be used to determine if a breaker has failed to interrupt.

9. Plunger or clapper type overcurrent relays are not recommended as breaker failure fault detectors.

Generator Protection

10. Generator faults shall be detected by more than one protective relay system.  These may include faults in the generator or generator leads, unit transformer, and unit-connected station service transformer.

11. Generators shall be protected to keep damage to the equipment and subsequent outage time to a minimum.  In view of the special consideration of generator unit protection, the following are some of the conditions that should be detected by the protection systems:

Unbalanced phase currents

Loss of excitation

Over-excitation

Field ground

Inadvertent energization (reverse power)

Uncleared system faults

Off-frequency

It is recognized that the overall protection of a generator will also involve non-electrical considerations.  These have not been included as part of this criteria.

12. The apparatus shall be protected when the generator is starting up or shutting down as well as running at normal speed; this may require additional relays, as the normal relays may not function satisfactorily at low frequencies.

13. A generator shall not be tripped for a system swing condition except when that particular generator is out of step with the remainder of the system.  This does not apply to protective relay system designed to trip the generator as part of an overall plan to maintain stability of the ERCOT System.

14. The loss of excitation relay shall be set with due regard to the performance of the excitation system.

Automatic Under-frequency Load Shedding Protection Systems

Automatic under-frequency Load shedding systems are classified as protective relay systems.  The maintenance requirements, discussed in Section B.3.4 of this Appendix, apply to under-frequency Load shedding protection systems as well.

15. Automatic under-frequency Load shedding systems are generally located on equipment operated below 60 kV; however, they have a direct effect on the operation of the System during major emergencies.

16. The criteria for the operation of these protection systems are detailed in Operating Guide 3  ‑ Application of Under-frequency Relaying

17. Automatic under-frequency Load shedding protection systems need not be duplicated.

18. Generator and turbine under-frequency protection systems shall be coordinated with Operating Guide 2.9. - Requirements for Under-frequency Relaying.  
19. On pressurized water reactor steam supply units where under-frequency related protection systems are installed to detect loss of coolant flow condition, these protection systems shall be coordinated with the automatic under-frequency Load shedding program.

20. Automatic Load restoration for a UFLS operation is not currently utilized in ERCOT.
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