After reading both FERC Order 661 and 661-A, I can find no reference to LVRT requirements for any other type of generation except wind generation. This was obviously written to address a concern that wind was tripping off line when the voltage went below the 85% levels.  As you can see by the comments below, there is concern that there are possible aspects of fossil fuel generation and hydro generation that may cause unintended consequences or damage should this proposal be implemented.
There is also the issue of what is really meant by “Existing individual units that are replaced are required to meet the requirement of figure 1.” Does this mean the generator as a whole or some element or combination of elements?

Therefore, this proposed OGRR is very premature. This proposed OGRR has the same aspects of forceful requirements as OGRR188 had. That OGRR is still on hold for the rewrite of the associated MODs. This proposed OGRR needs to wait for NERC to get a standard written that addresses the FERC Order 661A, which is for wind.

By Jack Thormahlen
I am concerned about the outside the plant boundary 9-cycle fault.   I think we will have to re-look at our fault studies to further investigate the impacts on equipment and relay settings.  This will take some time to accomplish.

Hydroelectric units are designed, built, and rewound to standard ANSI C50.12.  Round rotor machines (steam units) are typically designed, built, and rewound to standard is ANSI C50.13.   These standards have different excitation requirements.  For example, the 208% field voltage for 10 second ERCOT requirement may not be possible on a indirectly cooled hydro generator unit;  we would have to get information from the OEM on the actual capability.

The document references ANSI C50.13-1989.  The latest version of standard is: ANSI C50.13-2005.  The ANSI C50.13-2005 version is a combination of the ANSI C50.10, ANSI C50.14, and ANSI C50.15.  The ANSI C50.13-2005 version also compliments the IEC standards.  OEM's typically are asked to meet one or the other standard.  ERCOT should not be asking us to meet old standards on new or repaired equipment.

I interpret the statement about existing individual units that have been interconnected in the past to mean that all existing Hydro units do not have to comply with these requirements, even if they are rewound.  Perhaps the key word is replaced versus repaired/rewound.

Bracy Nesbit, P.E.

I do not think we need this VRT requirement for the following reasons:

1)  Transmission faults that do cause a large voltage excursion typically are isolated within 3 to 5 cycles.

2)  Transmission faults that are exposed longer are typically high impedance faults and should not affect voltage adversely enough to cause damage to the generating units.

3)  Transmission faults that are "close in" faults to our generating facilities are isolated 3 to 5 cycles with no reclose or the remote end must reclose successfully before reclose of generating plant end of a TSC line.

4)  Our generating units have back up protection from TSC faults in event TSC relays fail to isolate the fault and protect WPS assets such as the GSU and Generator:  46, 21P, 51V, 51N (GSU), 87T.  The relays mentioned with the exception of the 87T relay for the GSU all have time delay functions that are set based on the thermal curves of the generator and GSU, not a definite timer such as 9 cycles.

5)  Breaker Failure relays are already or should be set to maintain stability of the generating units especially steam driven units.  
Tony Marsh
1.  Have these requirements been thoroughly vetted out with generation owners and manufacturers concerning the possibility of long term life expectancy issues of the new units?

2.  Has anyone in the meetings you have attended brought up the ancillary issue of coordinating the undervoltage ride through with the under frequency ride through requirement?  It may not be an issue, but it was a thought that I had.  

3. The language suggested by ERCOT may be interpreted as requiring the generator protection to wait until 9 cycles have passed before being allowed to trip.  With the additional timing required to allow the relay and breaker to operate the actual time would be closer to 15 cycles.  As I stated in #1 this should be vetted out with the manufacturers to see if additional costs would be incurred to build a generator that could withstand this much of a disturbance, for this duration and not sustain life expectancy shortfalls.  The industry has been moving away from large overdesigned generators as compensation for unexplained/unexpected system conditions to more efficient designs that may not have as much "beef" inherit in the design.  Also I would suggest a clarification of the language as follows:

Generation Resources shall remain interconnected during three-phase faults on the transmission system for the voltage levels illustrated in Figure 1 Voltage Ride-Through Boundaries For Generating Units, as measured at the transmission voltage side of the GSU as shown in Figure 1.  Generation Resources shall be allowed to separate from the grid according to the recovery boundaries illustrated in Figure 1 Voltage Ride-Through Boundaries For Generating Units.

If we do not clarify this then we may be subjected to penalties for relays that clear to fast

4. Finally, the following language deems further discussion prior to approval of this OGRR:  (Bullet Point No. 4) Faults on individual phases with delayed clearing may result in phase voltages outside this boundary but plant is required to remain connected and recover within the Voltage Recovery Boundary of Figure 1.   A single phase fault would seem to be more reason for concern on our machines than a three phase fault.  This language seems to imply that we cannot separate from the grid for a single phase fault of any duration, while the three phase fault has a definitive time limit prior to separation.  If we utilize voltage imbalance is this implying that we only alarm for the condition?  I believe that since this appears to be suggested new language from ERCOT that we should include language as follows:

Faults on individual phases with delayed clearing may result in phase voltages outside this boundary, but the individual generation owner shall protect their equipment, as instructed by the manufacturer, with voltage imbalance relaying or equivalent protection.  This protection scheme shall be submitted to ERCOT along with the manufacturers recommended voltage imbalance ride through capabilities of each machine. 

Mike Davis, P.E.

