2013 Five-Year Transmission Plan Study Scope and Process
1. Five-Year Transmission Plan Goals
1.1. Identify projects to meet performance requirements stated in for ERCOT Planning Guide Section 4 and NERC TPL-001, TPL-002, TPL-003 and TPL-004 Reliability Standards in the years 2014, 2016 and 2018
1.2. Identify projects that meet the ERCOT economic planning criteria per Protocol Section 3.11.2 in the years 2016 and 2018
1.3. Projects identified will be based on a consensus between ERCOT Planning and the Transmission Planners (TP) with input from other market participants
1.4. Projects identified in the Five-Year Transmission Plan will normally be included in the 2014 SSWG Data Set B cases
1.5. Facilitate communication and understanding of transmission project additions among market participants

2. Assumptions

2.1. Transmission Topology

2.1.1. The SSWG 2013 Data Set B 2014-2018 summer peak base cases and 2016 minimum load base case will serve as the starting point for the study

2.1.2. All projects that require RPG review (Tier 1, 2 and 3 projects) but have not received it will be removed from the cases

2.1.3. Dynamic ratings will be used for the economic portion of the analysis, but will not be used for the reliability portion since the reliability portion uses summer peak base cases
2.1.4. Transmission outages scheduled for July or August in the years 2014 through 2018 or in the spring of 2016 will be appropriately included in the analysis

2.1.5. The following transmission interface limits will be modeled based on the established interface limits used by ERCOT System Operations:

2.1.5.1. The appropriate Valley import limit (based on the latest planning studies) will be modeled in the economic portion of the analysis for 2016 (for time-frame before the Valley Import project is completed)
2.1.5.2. North to Houston interface limit
2.2. Generation

2.2.1. All existing generation plants and new generation (as defined in Planning Guide Section 6.9)  will be used in the study with the below exceptions:
· If needed to meet the load and reserve requirements, mothballed units will be placed in-service in the reliability analysis 
· All hydro-electric units will be turned off for all studies
· Wind plants will be dispatched as follows: 

· Summer peak reliability analysis: Wind plants in the North and West area will be at zero MW, however, when analyzing system needs in the East, Coast, South and South Central weather zones, wind plants in the North and West may be set at SSWG base case levels. Wind plants in the Coastal area will be dispatched at 10% output, however, when analyzing system needs in the North, North Central, West and Far West weather zones, wind plants in the Coastal area may be set at SSWG base case levels.  

· Minimum load reliability analysis: Wind plants will be dispatched up to the levels dispatched in the SSWG case

· Economic analysis: Wind plants will be dispatched according to AWS Truepower profiles selected for each plant 
· ERCOT will check the output of DFW area units that do not have SCRs in the final cases to ensure that they do not exceed their NOx emission restrictions

2.2.2. The following fuel price related assumptions will be used:
· Wind production cost  = $0/ MWh

· No carbon tax

· The natural gas price will be reevaluated prior to beginning the economic analysis

2.2.3. In the Economic analysis, generation dispatch will include 1400 MW of responsive reserve requirements along with regulation requirements
2.3. Load

2.3.1. The load will be evaluated by weather zone.  The higher of 1. the aggregated weather zone load in the SSWG base cases or 2. the ERCOT 90th percentile weather zone load forecast will be used for the summer peak reliability portion of the analysis. In addition, if there is not sufficient generation to meet the load and reserve requirements, the base cases may be the split into multiple study regions, defined by combinations of weather zones. For each region studied, the corresponding weather zone demand will be set to the higher of the either the SSWG or ERCOT 90th percentile weather zone load forecast.  For the weather zone outside the study area the demand will be set to the ERCOT 50th percentile econometric forecast. If there is not sufficient generation to meet the load and reserve requirements the following methods may be used: 
1. Set wind generation units that are outside of the study area to their SSWG base case output level
2. Turn on mothballed units that are outside of the study area
3. Loads outside of the study area may be reduced until the load and reserve requirements are met.
2.3.2. The minimum load case shall use the loads as represented in the SSWG case.

2.3.3. The ERCOT 50th percentile load forecast plus self-serve load will be used for the economic portion of the analysis

2.3.4. ERCOT will identify “Flat” load by examining the eight 2013 Data Set A seasonal cases.  Any loads that of the eight seasonal loads have a maximum load value to minimum load value of 1.3 or lower will be considered Flat.  Flat loads will be extracted from the weather zone load and will not vary on an hourly basis in the economic portion of the analysis.  All self-serve loads will be included in the Flat load.

2.3.5. Demand response will not be explicitly modeled in the analysis

2.4. The latest SSWG ERCOT contingency list will be used
2.4.1. Pre-contingency conditions will be studied

2.4.2. The following post-contingency conditions will be studied for the summer peak reliability analysis:

2.4.2.1.  Single transmission line or transformer (60 kV and above) – including breaker to breaker contingencies

2.4.2.2.  Two circuits sharing towers for 0.5 miles or more 

2.4.2.3.  Single generation unit

2.4.2.4.  Single generation unit plus any contingency listed in 2.4.2.1 and 2.4.2.2

2.5. The following limits will be enforced in the summer peak reliability analysis:
2.5.1. Rate A under pre-contingency conditions for 60 kV and above transmission lines and transformers with a low side voltage of 60 kV and above
2.5.2. Rate B under post-contingency conditions for 60 kV and above transmission lines and transformers with a low side voltage of 60 kV and above
2.5.3. 0.95 pu voltage under pre-contingency conditions for 100 kV and above transmission lines and transformers with a low side voltage of 100 kV and 
above in the 2014, 2016 and 2018 cases
2.5.4. 0.90 pu voltage under post-contingency conditions for 100 kV and above transmission lines and transformers with a low side voltage of 100 kV and above in the 2014, 2016 and 2018 cases
2.5.5. It will be noted in the report that Transmission Planner organizations may have different rating or voltage limit criteria than specified above.  ERCOT will use the above limits in the Five-Year Transmission Plan; however, Transmission Planners may apply different limits during their studies.

2.6. DC ties

2.6.1. All of the existing DC ties will be modeled and dispatched based on historical data
3. Method of Study
3.1. Condition the SSWG base case topology
3.1.1. Identify all the RPG projects submitted by the TO’s in the Model on Demand (MOD) Project Model Change Request (PMCR) in creating the SSWG base cases and remove all projects that require RPG review but have not yet received it and create the condition case for 5YTP using MOD
3.2. Summer Peak Reliability Analysis
3.2.1. Perform Powerworld SCOPF or TARA redispatch to identify unresolvable constraints in the 2018 conditioned case. Work with TPs to find projects to solve the constraints.  If a TP does not agree with the need for a project due to their load forecast being lower than ERCOT’s forecast, the TP will provide an operational corrective action plan, such as a Remedial Action Plan (RAP), to solve the constraint
3.2.2. Run generation outage analysis on the 2018 case to screen for generator unit outages that may cause unresolvable constraints.  Create Powerworld or TARA case for each generator identified in the screening with that generator placed out of service.  Work with TOs to find projects to solve the constraints
3.2.2.1.  A scenario will be run with all DFW area units that do not have SCRs removed from service

3.2.3. Once all reliability projects have been identified (no more unresolvable constraints) perform one by one back out of projects to determine if each project is needed
3.2.4. Repeat the above process for 2014 and 2016 summer peak cases
3.3. Minimum Load Reliability Analysis

3.3.1. Perform an N-1 steady-state voltage analysis on the 2016 minimum load case. Work with TPs to find projects to solve the constraints

3.3.2. Perform an N-1-1 screening analysis on the 2016 minimum load case and publish a list of constraints

3.4. Stability Analysis
3.4.1. Use identified SOLs as interface limits in the cases
3.5. Economic Analysis
3.5.1. Import the final reliability cases for 2016 and 2018 into UPLAN as the starting economic cases.  Start the analysis with the 2018 case.  Update the load to the ERCOT forecast plus self-serve load.  Add dynamic ratings to transmission lines

3.5.2. Organize congestion in each case by rank and shadow price.  Work with TPs to develop projects to solve the highest congested elements 
3.5.3. Once economic projects to solve highest congested elements have been identified perform one by one back out of projects to determine if each project is still economically justified. Repeat the above process for each previous year

3.5.4. Create an AC case for the peak load hour of the year with all identified reliability and economic projects.  Perform contingency analysis to verify case is secure

3.6. NERC Requirements 
3.6.1. Compile data to adequately document Five-Year Transmission Plan for NERC Reliability Standards.
4. Deliverables

4.1. A final report with documentation of reliability and economic projects is targeted to be completed by 11/15/2013
4.1.1. The report will include an explanation of congestion causes and congestion solutions that were tested but determined to be not economic
4.1.2. A draft report for review is targeted to be issued by 10/18/2013
4.2. Post intermediate cases and binding constraints and proposed reliability and economic projects as they become available.  AC cases modeling the problems will be provided to TPs upon request.
4.3. Steady-State AC base cases at yearly peak that include all reliability projects for each case (SCED) will be posted
4.4. Steady-State AC base cases at yearly peak that include all reliability and economic projects for each case (SCED) will be posted
4.5. A final congestion table will be posted for each study year in the Economic analysis 

4.6. The results of the analysis of any projects identified for 2014 that, after consultation with the appropriate TPs, are likely not to be in-service by the summer peak of 2014, will be forwarded to ERCOT Operations for possible RAP, Mitigation Plan (MP), or Special Protection System (SPS) development

4.7. A list of N-1-1 constraints identified in the minimum load case will be posted

