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[bookmark: _Toc335896798]Reliability Results – Task 8
[bookmark: _Toc335896802]Task 8 Results (still need to add in flow gate information)
Task 8, as discussed above, involved additional reliability tests to ensure that the transmission options developed in Task 7 could meet NERC criteria involving bus outages, common tower outages and combinations of a generator and transmission element being out of service. These additional reliability tests resulted in some additional transmission lines and upgrades. Following the Task 7 trajectory, there were more elements added in Scenario 1 than Scenario 2 and more elements added in Scenario 2 than in Scenario 3. Below are maps of the line and transformer constraints that resulted from the Task 8 analysis and the transmission additions that were needed to solve them.

[bookmark: _Toc335816551][image: ]
Figure 1.  Scenario 1 – Task 8 Transmission Constraints	Comment by Flygt, Flora: Sent question to Jerrod and Shane about changing the color. 11.05.12.
Constraints show up mostly in the MISO, PJM and Entergy areas. The transmission additions needed to alleviate those constraints are shown below.	Comment by Network Supervisor: Elsewhere these references are always made by figure number.  That’s probably safer given that text may move around.
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Figure 2.  Scenario 1 – Task 8 Transmission Additions
Lines added included 230 kV and 345 kV lines in the MISO-W area and in PJM; 345 kV lines were needed in New York as well and a 500 kV line was needed in Massachusetts to maintain reliability. In total 85 constraint relief and 40 voltage support projects were needed to address transmission issues identified in Task 8 analysis. Most of these projects were upgraded or re-conductored lines which are not shown in Figure 2. 	Comment by Flygt, Flora: Will add maps showing re-conductors and upgrades.








Scenario 2 had very few additional constraints from the Task 8 analysis. These are shown below in Figure 3.
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Figure 3.  Scenario 2 – Task 8 Constraints
Very minor constraints showed up in MISO, Entergy, the Southeast and ISO-NE.  The transmission additions to relieve the constraints are shown in Figure 4 below. 
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Figure 4.  Scenario 2 – Task 8 Additional Transmission
A few additions were made in the MISO and ISO-NE  areas. Overall, 65 constraint relief and five voltage support projects were needed to address transmission issues arising from Task 8 analysis. Most of these projects were upgraded and re-conductored lines which are not shown in Figure 4.	Comment by Flygt, Flora: Will add maps showing re-conductors and upgrades.









Scenario 3 also had few additional constraints as a result of Task 8 analysis. The constraints are shown below in Figure 5. 
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Figure 5.  Scenario 3 – Task 8 Constraints
Constraints show up in the MISO, Entergy and TVA regions. Scenario 3 showed more constraints than Scenario 2 in the Task 8 analysis, possibly because of the significant transmission already added in Scenario 2 as a result of Task 7 analysis.
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Figure 6.  Scenario 3 – Task 8 Transmission Additions
 There was only one transmission addition in this case, and that occurred along the Wisconsin/Illinois border. Overall, 80 constraint relief and 30 voltage support projects were needed to address transmission issues arising from Task 8 analysis. Most of these projects were upgraded or re-conductored lines which are not shown in Figure 5.
Overall, Task 8 provided additional reliability analysis for the three scenarios and resulted in some additional transmission being added, reconductored or upgraded. The amounts of transmission needed were significantly less than the transmission added for Task 7 analysis, generator interconnections, system intact overloads and voltage issues and N-1 system overloads and voltage issues. This is a typical result for planning efforts. 
Below is a table summarizing the projects needed for each of the three scenarios. 




Table xxx. Number of Transmission Projects Needed by Type and Scenario
[image: ]
As can be seen, the differences occur in the generator interconnection and constraint relief projects for Task 7. Scenario 1 requires the most transmission additions, followed by Scenario 2 and Scenario 3. The number of constraint relief and voltage support projects arising from the Task 8 analysis are relatively comparable for all three scenarios with Scenario 2 requiring fewer voltage support projects than Scenarios 1 and 3. 
Task 8 - Identifying Flowgates
In Task 9, GE MAPS required a list of flowgates to monitor for each of the 3 scenarios while performing the production cost analysis.  A flowgate is a single transmission element, or group of transmission elements, intended to model MW flow impacts relating to transmission limitations and transmission service usage. It is an element that responds to a power flow transfer with a Transfer Distribution Factor (TDF) >= 5% while all elements are in service or under contingency.  A TDF is defined as the percentage of the applied transfer flowing on an element.  For example, if the applied transfer was 5000 MW’s and an element had a TDF of 5% that amount of power flowing on the element due to the applied transfer would be 250 MW’s.   It is made up of one or more monitored transmission facilities and optionally one or more contingency facilities. The maximum power flow capability on a flowgate, is not to exceed its thermal rating, or in the case of a flowgate used to represent a specific operating constraint (such as a voltage or stability limit), is not to exceed the associated System Operating Limit.	Comment by Network Supervisor: Flowgates came up much earlier – perhaps it was even in the executive summary.  I think this is the first place it is defined.  Does there need to be a glossary and a list of acronyms and what they stand for?

Flowgates are identified for the flows going from one NEEM region to another.  To determine the flowgates for GE MAPS, TARA by PowerGem was used to perform linear transfers on each scenario’s power flow cases from each NEEM Region to its 1st Tier Neighboring NEEM Regions.  For each scenario the resulting list of inter-regional flowgates was reviewed by each PA.  During this review, the PA’s could remove invalid flowgates (ex. invalid contingency), duplicate flowgates (ex. series element) and add additional flowgates (“local” flowgate).  The updated flowgate list was then provided to CRA for use in the GE MAPS production cost analysis. 	Comment by Andrew Liu: Needs to explain this concept/term. 

Models such as GE MAPS cannot practically monitor all transmission elements; it is customary to configure MAPS to enforce only those transmission ratings (flowgates) that are material to the MAPS solution since doing so will dramatically reduce the amount of time it takes a computer to complete a simulation. The process described above was designed to identify the material flowgates.  If material flowgates were overlooked, the model would underestimate production costs. Scenario 1 had 1,134 flowgates, Scenario 2 had 857 and Scenario 3 had 935 flowgates.


Appendix dd has a list of the number of flowgates identified for each of the three scenarios and the complete list can be found at [add link.] 



[bookmark: _GoBack]Appendix dd:	Comment by Flygt, Flora: Spelling of Flowgates will be corrected.  Charts will be filled out.
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