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Year 2013 Transmission Planning Assessment

1. Objective

Year 2013 transmission planning assessment will use the ERCOT 2017 year network models to assess system response with respect to angular, voltage and oscillatory stability. 

The study results will serve as a basis for evaluating margins for voltage stability, machine angular and oscillatory stability, and the impact of varying load and generation on system response and operating limits. The results will be a starting point for developing possible remedies and alternative operational practices if necessary. Additionally, the study report will serve as documentation for compliance with NERC standards TPL-001-1, TPL-002-1b, TPL-003-1a, TPL-004-1 and FAC-010-2.1.

2. Data Inputs

Summer peak conditions are expected to present the worst scenario during the year for evaluating system voltage and angular stability as well as oscillatory damping, because the primary contributors to these issues, such as heavily loaded interfaces, high loads and system reactive losses, are generally most significant during peak load periods. A sensitivity analysis using the west Texas security study conducted in 2012 for 2015 high wind low load condition will also be assessed by including new in-service and Interconnection Agreement-signed wind generation resources as recorded by the end of 2012. Other system conditions defined by specific loading levels and/or dispatch scenarios will be studied as needed to examine the system response under these extreme conditions. The table below lists all system conditions to be analyzed.
	Region
	Study Condition
	Analysis
	NERC Contingency

	ERCOT
	2017 Summer Peak (2012 5yr plan)
	Flat Start
	A

	ERCOT
	2017 Summer Peak (2012 5yr plan)
	Voltage Stability
	A, B, C, D

	ERCOT
	2017 Summer Peak (2012 5yr plan)
	Transient Stability
	A, B, C, D

	ERCOT
	High Wind Low Load
	Transient Stability
	A, B, C, D


ERCOT will use the system conditions for year 2017 from the 2012 Five-Year Transmission Plan cases
 and the dynamic data set approved by DWG for the 2017 summer on-peak base case as the starting study base cases for the assessment of margins and transfer limits for voltage stability and assessment of system dynamics. 
3. Voltage and Transient Stability Studies
3.1. Voltage Stability

Increasing intra-regional power transfers in the system from remote generation to load centers, under contingency conditions, can cause bus voltage depression in the receiving region. In severe situations in ERCOT’s stressed transmission system, this could lead to a voltage collapse in the load center due to lack of reactive support. Voltage stability studies of such scenarios will provide lists of critical contingencies for each power transfer scenario and transfer limits that may be employed as SOLs/IROLs based on “System Operating Limits Methodology for the Planning Horizon”.

In the voltage stability study, power transfer between two study zones is increased by increasing generation or decreasing load in the sending zone(s) and increasing load in the receiving zone(s). At each transfer step, contingencies are independently applied, followed by a load flow solution. The transfer level and associated contingency is flagged as a voltage collapse scenario for those cases where the load flow solution diverges. The process is repeated for increasing power transfer levels until the base case voltage collapses under no contingency, or the sending zone reaches its maximum specified exporting capacity.

3.2. Transient Stability

Time domain dynamic simulation allows the testing of the electric network response to major disturbances. The transient stability studies involve monitoring the dynamic response of the system following a simulated disturbance in order to assess angular stability, voltage stability, and frequency and oscillatory response as well as monitoring the dynamic response of specific critical dynamic devices (generators, SVC, etc.)
For the region under study, all network elements participating in the dynamic response will be represented with dynamic models to allow for their monitoring during pre-disturbance, on-disturbance and post-disturbance time periods.  

Undervoltage load shedding (UVLS) dynamic models will be included for regional studies as needed and will be represented with appropriate parameters as determined by the corresponding Transmission Service Providers (TSPs).
4. Study Process

4.1. Contingency definition and application
Contingency sets will include contingency definitions for the NERC Categories B, C and D as defined in the NERC Standards TPL-001-1, TPL-002-1b, TPL-003-1a and TPL-004-1.

The voltage stability assessment will use the full database of contingencies defined, and annually revised, by the SSWG. In addition, the most severe/limiting contingencies in the NERC Categories B and C will be combined to produce additional contingency definitions for testing. 

The transient stability assessment will include the simulation of three-phase or single-line-to-ground fault events with normal or delayed fault clearing as appropriate.  The simulation will be continued post-fault without any other disturbance for a total of 10 seconds (or other duration as determined by the Dynamic Studies Group). 
If the system response to a contingency is deemed unacceptable then a corrective action plan will be put in place that may include the recommendation for a transmission improvement project.
4.2. Monitored Elements

For the voltage stability analysis, all 138 kV and 345kV transmission buses will be monitored for extreme voltage violations that could trigger motor stalling and/or indicate the potential for voltage collapse. 
For transient stability analysis, frequency, voltage, power flow, and angular separation will be monitored for selected transmission lines, buses, and generators as appropriate. 

4.3. Load Models

Load dynamic modeling will be applied to the study case if it is determined to be necessary based on the load levels and conditions specific to the region of interest. Assistance will be solicited from the TSPs for determining the load model parameters, and sensitivity analysis will be performed with varying motor load levels to obtain an understanding of the impact of load modeling on system response. 
4.4. Performance Criteria
The performance criteria are taken as defined in the NERC TPL Standards, ERCOT Planning Guide Section 4 and System Operating Limits Methodology for the Planning Horizon Operations.
5. Deliverables
ERCOT expect to finish the study with a full report due date by 30th November, 2013. The report will include items as following:
· Scenarios and Assumptions
· Contingency definitions

· Study Process and Case Development

· Results, analysis and actions plans 

· Potential SOLs and/or IROLs as defined in the System Operating Limits Methodology for the Planning Horizon.

The report will aim to satisfy the following requirements in the following standards:
· ERCOT Protocols

· ERCOT Planning Guides

· NERC Standard TPL-001-1, TPL-002-1b, TPL-003-1a, TPL-004-1, and FAC-014-2.

� Available at � HYPERLINK "http://planning.ercot.com/planning/near/fiveyr/" �http://planning.ercot.com/planning/near/fiveyr/�, “2012 5YTP Reliability Study Final Cases”
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