OPSTF Recommendation to ROS
September 13, 2012

Issue #7: Long-term unavailability of autotransformers.
High voltage autotransformers are typically known to have long lead delivery times ranging anywhere between a year to two years.  The outage and subsequent long-term unavailability of autotransformers can impact the system reliability and needs to be accounted for in planning studies. The proposed NERC Standard (TPL-001-2, Section 2.1.5) requires the entities to assess the impact of the possible unavailability of major transmission equipment having a lead time of one year or more (such as a transformer), on System performance.  These studies need to be performed for the normal and single contingency conditions that are expected during the period the equipment is unavailable assuming load interruption is not allowed.
In discussions within OPSTF, the general consensus was that the long-term unavailability of 345/138 kV autotransformers needs to be studied as part of the planning process to identify system constraints and to propose solutions excluding load shed.  With any single 345/138 kV transformer unavailable, the loss of a single generator, transmission line circuit, transformer, shunt device, FACTS device, or double circuit transmission line (two circuits sharing a tower for 0.5 miles or greater) with or without a three-phase fault with normal clearing, all facilities shall be within their applicable ratings, the system shall be stable with no cascading or uncontrolled islanding, and there shall be no non-consequential load loss. These types of studies will help minimize gaps between planning and real-time operations.  Also, the OPSTF determined that use of a defined spare equipment strategy was an insufficient mitigation plan, while the use of a defined load switching strategy would be a sufficient strategy if approved by ERCOT.  A RAP or SPS may be planned on a permanent basis to resolve a performance deficiency under this condition.
In June 2012, ERCOT conducted N-1-1 analysis using the final 2012 summer peak case from the 2011 Five-Year Transmission Plan.  The first contingency list included all the 345/138 kV autotransformers in the ERCOT system.  The second contingency list included credible single contingencies excluding double circuit contingencies.  Thermal violations on the 100 kV and above systems were monitored.  System adjustments (including re-dispatch) between the first and second contingencies were allowed.  The following table shows the number of thermal violations on the 100 kV and above systems by weather zone:
	Zone
	Number of Violations

	East & Coast
	7

	North & North Central
	25

	West & Far West
	7

	South & South Central
	6

	Total
	45


These preliminary results for the N-1-1 contingency analysis indicate that the emergency limit for certain transmission elements will be exceeded if another single contingency occurs during the long-term outage of a 345/138 kV autotransformer and Transmission Operators do not have enough adjustable resources at hand to effectively mitigate the violation. 
Based on these considerations, the OPSTF has concluded that TSPs should be required to analyze the impact of a long-term 345 kV autotransformer outage on system performance.
EXPECTED BENEFITS:
1. It better aligns the Planning analysis with real time Operational conditions.
2. Increased reliability of the transmission grid.
3. Reduced system impact due to long term equipment outages.
4. Increase efficiencies on outage scheduling for construction or maintenance work.
5. Minimize the need for planned load shedding.
6. It should reduce congestion.

7. Maximize use of available generation capacity.

POTENTIAL IMPACTS: 
1. Transmission Cost of Service (TCOS) charges may increase when projects are implemented due to the proposed criteria change.
2. Property owners may be impacted when projects are implemented due to the proposed criteria change.

3. The Transmission Planning workload will increase.
RECOMMENDATION:

Change the ERCOT Planning Criteria to require that with any single 345/138 kV transformer unavailable followed by system adjustments, the loss (with or without a three-phase fault with normal clearing) of a single generator, transmission line circuit, transformer, shunt device, FACTS device, or double circuit transmission line (two circuits sharing a tower for 0.5 miles or greater) all facilities shall be within their applicable ratings, the system shall be stable with no cascading or uncontrolled islanding, and there shall be no non-consequential load loss.  Also, a RAP or SPS may be planned on a permanent basis to resolve a performance deficiency under this condition.
OPSTF further recommends that this proposal be referred to the PLWG to develop a Planning Guide Revision Request with an implementation schedule that allows sufficient time for establishing TSP and ERCOT process(es), conducting assessments, developing plans, and implementing solutions. 
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