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	Comments


AEP (generation) comments are appended to CPS 10-18-2004 Comments below each bullet.

The normal change proposal and comment process does not do justice. These changes should be referred to a technical committee having a broad range of expertise.  Although the proposed changes and “new” appear fairly simple, they involve a complex interaction of many components.  Because of this complexity, the changes may not achieve the ends envisioned by those proposing the new guidelines.   

For example, generating units of different ages with differing reactive capabilities and different transformer impedance connected at the same transmission bus will respond differently for the same transmission bus voltage.  In addition, the probability of continued operation of a unit in a system overvoltage condition can be enhanced by operating with off nominal taps on the generator step-up transformer but only at the sacrifice of security of operation in an system undervoltage condition.  The operating guide gives no guidance on which would be preferred. 

	Revised Proposed Operating Guide Language


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.  In addition, Generation Resources must remain connected to the transmission system during the following operating conditions:

· Generator terminal voltages are within five percent (5%) of the rated terminal voltage at rated frequency, provided that generator terminal voltages are below one hundred and five percent (105%) volts-per-hertz at other than rated frequency and provided that over-voltage limits or volts-per-hertz limits for the generator step-up transformer and/or other transmission voltage equipment at the generator interconnect station are not exceeded.
· Comment:  For overvoltage, I am not sure that the value should be raised from 5% to 7% for continuous operation.  I think that generator standards require that generators only be capable of operating continuously up to 1.05 pu of rating.  However, ten seconds for 105% to 110% may be too fast and a time in minutes should be considered.  For undervoltage protection, I do agree that it should coordinate with undervoltage load shedding.  Additionally, undervoltage relaying is not a typical or recommended type of protection for a generator, so I am not sure what type of damage undervoltage can do to a generator.
· Comment:  The applicable generator standards (ANSI, IEEE C50.13, NEMA and IEC 60034-3) require that generators shall be capable of continuous operation over the ranges of 5% in voltage and 2% in frequency.  However, the voltage range for continuous operation is restricted by off frequency operation as indicated in IEEE C50.1 and IEC 60034-3.  If the 5% volts-per-hertz limit is exceeded, generator output may have to be reduced to protect the generator from thermal damage.  

· Comment:  IEEE standards for transformers cite a secondary winding overvoltage limit of 10% at no load and 5% at full load.  For the generator step-up transformer the secondary winding is the winding connecting to the transmission system.  With the generator terminal voltage at 5% over voltage and the generator at under excited limit, we can expect the transmission voltage to approach  the transformer 10% no load overvoltage limit, requiring a the generator to reduce output and possibly disconnect from the transmission system to protect the transformer and other transmission voltage equipment at the generation station.     

· Generator terminal voltage deviations for the following magnitudes and durations exceeding seven percent (7%).

Terminal Voltage (PU)
.929
.92
.91
.90
.89
.88
.84
.8
Time (seconds)
300
240
180
120
60
30
15
2

· Comment:  The current industry standards do not address generator operation outside of the 5% under/overvoltage limits.  Although the limits proposed in this table appear reasonable they should be reviewed by the standards panel prior to implementation.   

· Most generating units have their auxiliary loads fed from the generator terminals.  We can usually expect that the voltage at the auxiliary load  bus equal to or slightly less than the generator voltage.  Many of the critical generator station, such as coal feeders, are fed through older style variable speed drives having 10%  under and over voltage trips. For any sustained dips in generator terminal voltage we can expect many of  these VSDs or ASDs to trip.  Continued operation of the generating unit following a 120 second dip to 90% voltage cannot be assured. 

· Comment:   Motor torque is proportional to the square of the voltage. At 80% voltage (64 % rated torque)the motor driving most loads will have pulled out and stalled, making unit shut down almost a certainty..  

· Generator volts per hertz conditions are less than one hundred sixteen percent (116%) (of generator nominal voltage) and last for less than 1.5 seconds; and
· Comment:  This is acceptable as well and falls within typical settings of recommended volts per hertz protection.  However, I think that maybe it should add a lower limit of 105% for tripping.  I think that generator standards allow continuous operation of to 105% volts per hertz, so maybe there should be a statement regarding staying connected when volts per hertz is less than 105%.
· A transmission system fault (three-phase, single-phase or phase-to-phase) is 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, provided such lines are not connected to induction generators described in Protocol Section 6.5.7.1, Generation Resources Required to Provide VSS Installed Reactive Capability, item (7), provided that the fault and fault clearing operation do not initiate extreme low voltage, severe power swings or other transmission system conditions that preclude continued operation of the generator facility.
· Comment: The only comment that I have to here regards situations where tripping the transmission line islands the generator switchyard.  In particular, I am considering a station where we only have two lines out of the station.  If we only have one line in service and that line faults, the generators may be tripped offline due to load rejection.  Also, the two lines out of this station share common towers, so simultaneous faults on both lines is possible and would possibly trip the generators offline due to load rejection as well.  I don’t think that the requirements written above are intending for the generator to stay connected to the transmission system during this type of contingency, it just isn’t spelled out. 
· Comment:  Under system normal conditions the generating  unit should not trip as the result of a transmission line fault clearing operation.  The loss of a transmission line followed by a sustained low voltage condition may cause the unit to become to become unstable resulting in an out of step or  loss of synchronism trip. 
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.

Within thirty (30) days of ERCOT’s request, Generation Resources shall provide ERCOT with the operating characteristics of any generating unit’s equipment protective relay system or controls that may respond to temporary excursions in voltage with actions that could lead to tripping of the generating unit.

Generating Resources required to provide VSS shall have and maintain the following capability:

(1)
Over-excitation limiters shall be provided and 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 eighty percent (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 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 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.

(2)
Under-excitation limiters shall be provided and coordinated with loss-of-field protection to eliminate unnecessary generating unit disconnection as a result of operator error or equipment misoperation.
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