Power Load Unbalance

Per the Standards Committee discussion today please include the following issue in the Issues Database:
 
Standard: PRC-024-1 ​ Generator Performance During Frequency and Voltage Excursions
 
Project: Project 2007-09 Generator Verification
 
Source: Standards Committee Action From 01/13/2010 SC Mtg
 
Issue: 
 
As part of a regional compliance violation investigation, a reliability gap was identified in the area of turbine controls.  Improper tripping of generators due to unbalances in mechanical and electrical power during system faults have occurred resulting in BES frequency deviations that resulted in underfrequency load shedding.  
 
Specifically, consider modifications to the draft PRC-024-1 ​ Generator Performance During Frequency and Voltage Excursions standard requiring generator operators and generator owners coordinate, maintain and test generator turbine controls (including PLU’s – Power Load Unbalance protection) such that faults on the transmission system do not result in unit tripping due to improper turbine control operation. Although only PLUs are identified here, the standard drafting team should consider if other control devices should be included.
 
The PLU is a turbine control function that is installed on most newer steam turbine generators to prevent a machine tripping due to overspeed. PLU logic senses turbine stream pressure and generator electrical output to determine quickly if the unit has suffered a 100% load rejection (complete loss of output path). The PLU functions to trigger a rapid closing of the steam valves reducing the mechanical power input to zero, thereby preventing unit acceleration that could result in overspeed. The valves are subsequently reopened if the PLU condition clears. Two conditions activate the PLU –- gross power unbalance between electrical and mechanical power and a settable rate of current loss.
 
With proper setting and system design, the PLU should not operate for system faults.
 
PLU control however has operated for system faults due to improper setting and/or design. This has resulted in tripping the generator and in some cases multiple generations, which have reduced BES frequencies to dangerous levels. In addition, the system effects of the PLU need to be modeled properly in dynamic studies to account for their action during system transient conditions.
 
Consider requiring generator owner and generator operators to coordinate the setting of the PLU so that it would not operate for power system faults. A requirement to maintain and test turbine control devices (including PLUs) would help ensure that such systems will operate properly when required, and will not operate when not required.
SDT response:

With respect to the following issues – 

1. Coordination of turbine controls with transmission protective relays

2. Maintenance and testing of turbine controls (including PLUs)

The SDT believes item 1 is the domain of PRC-001 rather than the PRC-024 standard. 
Item 2 pertains to maintenance and testing of turbine controls and may find appropriate coverage in the Frequency Response project. Requirements that specify turbine control setting parameters are inextricably linked to frequency response requirements. Therefore the drafting team recommends consideration of including any turbine control requirements with the Frequency Response team.
Lean Fuel Blowout

In reviewing the causes of the FPL event in 2008, the matter of “Lean Fuel Blowout” was identified. The combined cycle combustion turbines in operation at the time of the event are operated for compliance with air quality standards that require running under an oxygen rich or “lean fuel” condition. This mode of operation sets up the potential for high sensitivity to frequency rate of change. During the event in Florida, frequency perturbations caused the CCCT to trip on loss of combustion or “blowout”.

SDT Response:

For new generating units, R5 of PRC-024 covers frequency rate of change parameters. 

For existing units, equipment limitations may prevent them from remaining connected during rapid frequency swings. For these units, R3 applies to this equipment limitation and transmission planners ought to model them as tripping.

