Western Wind and Solar Integration Study Phase 2

Dec. 21, 2011 Technical Review Committee Meeting

Agenda – Greg Brinkman, NREL 

· Plexos Assumptions 
· Transmission plan methodology 

Status Update – Greg Brinkman, NREL

· First iteration of solar data is complete.
· Wear and Tear Working Group Call – received feedback on upper and lower bounds. APTECH is making revisions now and finalizing numbers. Also doing additional tasks to breakout fuel costs and examine long term heat rate degradation. Any comments on lower bound report should be sent to NREL/WECC/APTECH.

· Importing scenarios into Plexos. High wind scenario done. 21 WECC LRS zones is the basis of the framework.
· Need to update hydro flexibility inputs.

· Next step will be transmission expansion. Review preliminary results on transmission expansion in Jan/Feb.

Overall goal of study is to address concerns in WWSIS phase 1 that asked for higher fidelity analysis of the impacts of cycling and ramping on costs and emissions. APTECH has developed wear and tear costs for various types of generators for cycling and ramping. NREL has developed emissions data for cycling and ramping. These data will be incorporated into the security-constrained unit commitment and economic dispatch process to determine the impacts of solar and wind on the power system. Scenarios include Reference (WECC TEPPC 2020 RPS), High solar, High wind, Intermediate/Mixed (half wind/half solar).
Retirements – Greg Brinkman, NREL
· Retirements – Eduardo Ibanez has used WECC TEPPC 2022 retirement scenario. There are 5.6GW additional retirements above 2020 case. Some are repowered instead of full retirements. These retirements will be considered in all core scenarios (Ref, hi wind, hi solar, intermediate/mixed). 
· Sensitivity analyses will consider revised balance of plant, e.g., having wind/solar replace some existing firm capacity based on capacity value of wind/solar.
Hydro modeling– Greg Brinkman, NREL
· WECC, BPA, WAPA provided input into how hydro is modeled.  There is great variation among hydro plants regarding their flexibility and dispatchability. 
· WECC TEPPC has considered individual hydro generators and determined how much flexibility each unit can provide. Generally speaking there are “flexible” and “inflexible” units. In 2006, the “flexible”  units in WECC accounted for 111 TWH of generation and the “inflexible” units accounted for 70 TWH. Dispatch of “inflexible” units will be based on actual 2006 profiles.  Dispatch of “flexible” units will be based on WECC TEPPC Proportional Load Following algorithm and TEPPC’s max/min and ramp rates. “Flexible” hydro will be allowed to provide ancillary services if it is within max/min/ramp constraints.
· Core scenarios will represent hydro as it is run today and sensitivity analyses will represent hydro as it might be run in a high variable renewables future.
· While there is no official linkage with WECC TEPPC Hydro Modeling Task Force, Greg is using assumptions provided by BPA and WAPA staff and getting their input into this process.  NREL is also making the Hydro Modeling Task Force aware of WWSIS assumptions and methodologies.

Ed DeMeo asks about Canada – interchange with Canada is about 1 GW, not a big impact on this study.

Larry Mansueti asks about transmission zones – 21 TEPPC LRS zones will be used with transmission paths initially defined by WECC TEPPC 2020.

Reserves – Greg Brinkman, NREL

· Set reserves level to maintain reliability while managing economics. 
· Proposing regulation, flexibility, and contingency reserves. NREL will not model forced outages but rather require WECC-required contingency reserves. Regulating reserves will be required to provide 5 minute product. Contingency reserves will be required to provide 10 minute product. Not sure about flexibility reserves yet. 
· Spoke to Northwest Power Pool, Desert Southwest Reserve Sharing Group and Rocky Mountain Reserve Sharing Group. Propose to model regulating reserves based on Reliability Based Control. Best approximation to RBC will be sharing of regulating reserves across WECC.

· In order to call on Flexibility reserves, you may need to worry about power flows across zones so NREL proposes to limit holding Flexibility reserves to each of the 21 WECC LRS zones. NWPP requires each BA to hold 3% spin, but when there is a contingency, they can share these reserves. The reason they require each BA to hold 3% is because of transmission constraints. Flexibility reserves will be based on a modified EWITS method that is a dynamic reserves level based on load, wind and solar variability and uncertainty.

· Charlie Smith asks for larger reserve sharing groups for Flexibility and Contingency reserves as a sensitivity analysis. Greg agrees that would be a high value sensitivity analysis to consider.

· Steve Beuning asks what the time resolution for the Flexibility reserves should be? NREL is not yet sure and this needs to be discussed further in a smaller working group. NREL may try a few different time horizons (eg 10, 30, 60 min) to see what makes sense.
· Daniel Brooks mentions that carrying Flex reserves based on DA forecast error could result in large quantities of Flex reserves. In SPP/Southeast project, Daniel found that even without holding reserves based on DA forecasts, they did not see any load shedding. 
· Charlie Smith asks how to consider imbalances and what kind of market will be assumed?  NREL will run Plexos at 5 or 10 min resolution, using WECC TEPPC-type hurdle rates to model friction or lack thereof.

· Michael Milligan mentions the different startup time for different units.  A 4-6 hour look-ahead may make more sense for those units that can start up relatively quickly.

· Ed DeMeo asks about North to South Nevada intertie. NREL will check and update as appropriate.
Transmission – Greg Brinkman, NREL

· NREL used REEDS model to do capacity expansion but REEDS does a simplified transmission expansion.  REEDS should have sited wind and solar in ‘optimal’ locations.  Plexos can be used to build out transmission with higher fidelity. 
· Different transmission expansions for each scenario. 

· What metric to use to build out transmission? Curtailment LMP differences, shadow prices on interface constraints. Might need iterative approach. One option is to add ‘penalty’ cost for violating existing line limits and see how often which limits are violated. 

· Mark O’Malley  suggests a low, medium and high transmission expansion plan.  Show medium plan is compromise between investment and curtailment.
· Gary Jordan suggests using REEDS as basis. Greg says the zones are different and that because REEDS is not a sequential time step model and because it does not do a DC optimal power flow, it may not be best.

· Charlie Smith suggests using JCSP/EWITS approach that focuses on curtailment and considers benefit cost ratio.

· Ed DeMeo  asks how we do demand response. In core cases, demand response is not added above what is in WECC TEPPC 2020 PC1 case. Heidi thinks this has more DR than PC0 case but not sure how much. DR is likely to be a sensitivity analysis.

· Brendan Kirby says we can include DR as contingency reserves now as a higher priority than more exotic sensitivities such as electric vehicles.

· Andrew Mills asks how DR will be dispatched. Greg is not sure yet, beyond what WECC is doing. Andrew suggests moving away from pure curtailment goal, since it may be an artificial constraint and not consider economics.
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