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Status update – Debbie Lew, NREL 

· Contract with APTECH is in place and in process with GE

· Setup smaller working groups to address solar data, forecast data and allocation of wear and tear cost data of conventional generation in more detail

· Plexos 2020 database received, up and running

· In the last TRC, we agreed on outline for scenarios and model setup, discussed tweaking of existing input datasets, emissions analysis, and retirement scenarios. In this call, we discussed siting of the scenarios and details of dataset adjustments.
Scenarios – Debbie Lew/Greg Brinkman, NREL
· Greg discusses REEDS modeling that allocated wind and solar (PV and CSP) sites across WECC to reach the 3 high penetration (33%) scenarios
· 25% wind, 4.8% PV, 3.2% CSP

· 16.5% wind, 9.9% PV, 6.6% CSP

· 8% wind, 15% PV, 10% CSP

· Solar PV broken down into 40% rooftop PV distributed by population, 20% distributed utility PV sited near population areas, and 40% remote utility PV sited in best resource areas

· Discussion on whether these should be broken down in thirds, whether remote utility vs distributed PV is more likely. Agreement that this is a reasonable start and there may be sensitivity analysis later if we think this has a big impact on results.
· There will be a CSP vs PV analysis done in FY12 as part of a linked project so some sensitivity analysis is already planned.

· Marissa Hummon, who is making the solar dataset, will present the methodology and results at the next TRC. This dataset is being created at a 1min interval and being aggregated up to represent 10 min and hourly solar output.
· Wind and solar plants will be sited at high voltage buses (230kV and higher), similar to how WECC TEPPC runs their model. Even though actual development will be likely at lower voltage buses with a collector system, we make this simplifying assumption in order to site the large number of GW of wind/solar planned here. Jeff Mechenbier offered up local, detailed transmission plans for plants in the interconnection queue process, but we decided that those plans would need to be greatly increased to meet the penetration levels proposed here and that the increased level of effort would outweigh the benefits for a study as big as this. 

· The transmission basecase is the WECC TEPPC 2020 case.  Running the zonal model of Plexos, Heidi Pacini thinks we don’t need to worry about the lower voltage buildouts. When we get to the nodal modeling or if we want to cost the transmission in more detail, then Jeff Mechenbier offers the planning and analysis that has already been completed.
Forecast datasets – Bri Mathias-Hodge, NREL

· Plan is to map actual forecast error distributions to 3TIER wind forecast dataset. It is very important to capture the extreme events (the fat tails) of the distribution, because those tail events create biggest operational challenges. Bri Mathias-Hodge characterizes the error distributions in terms of mean, standard deviation, skew (asymmetry) and kertosis (peakedness) and explains that using just the mean and standard deviation does not capture the tail events well.
· Bri shows the WWSIS forecast error distributions and then the measured forecast error distributions from CAISO, ERCOT, and Xcel. We plan to apply the forecast error distributions to our 20 transmission zones (roughly BA’s). The methodology is to map points from the measured error distributions to the simulated error distributions based on the percentage of hours captured.

· Discussion of the bias inherent in the measured forecast error distributions. Decided that although there is a bias, it is very small (~1%) and should not be a problem.

· Andrew Mills and Tao Guo point out that spatial and temporal (autocorrelation) correlation in forecasts should be considered. 3TIER forecasts were based on a weather model over the western half of the US which retains spatial and temporal correlations similar to that in actual wind output. This adjustment should return those existing spatio-temporal correlations. That said, this should be checked after the tweaks are made.
· The new forecast error distributions ought to show sharper peaks but fatter tails. Tom Carr wonders whether this will make the system easier or harder to operate. We’ll have to run this to find out.
· Gene Danneman wonders if we will do a sensitivity on the forecast errors. If we could improve forecasting, how much would that help? That’s not in the plan now but it would be a good sensitivity analysis to look at later on. We will look at a perfect forecast which bookends this.
Load forecast datasets 

· Gary Jordan wonders if we are considering load forecasts?

· Brendan Kirby points out that CAISO posts load forecast data.

· Michael Milligan explains that it may be possible to apply CAISO load forecast errors to WECC but it would be hard to capture the weather correlation between load/solar/wind forecast errors and the autocorrelation structure for other regions. Load forecast errors are likely to be correlated to wind/solar errors and we don’t know much about this at this time.

· Bri points out that if the focus of this is to look at the impact of renewables on the system, this is not critical. Generally, load forecast errors are not included in wind integration studies. Brendan Kirby points out that if we are going to look at reserves, we will need to look at load forecast errors and the combined load/wind/solar forecast errors.

· Sundar Venkataraman points out the CAISO integration study considered load forecast error.
· Gary Jordan suggests we work with WECC to collect this data and then consider this in a later sensitivity analysis or add-on to this work.
· Heidi Pacini mentions that the WECC RC’s have day-ahead scheduled BA loads and real time BA loads.

· Debbie asks if any utility is saving their load forecast. Discussion over whether CAISO’s website reports the LSE’s bid load versus the CAISO load forecast. Also Jeff points out that DR programs are not reflected in the load forecast.
Wind dataset

· Jack King will apply butterworth filter to 3TIER wind data to eliminate 3day seam issue

Retirement Scenarios

· Suggested to use WECC TEPPC retirement scenarios since those have been vetted by stakeholders.

Next Steps – Debra Lew, NREL

· Debbie to send out emails regarding smaller working groups to focus on solar data synthesis, forecast data, and wear and tear costs.

· Next TRC to be scheduled in Sept.
Participants

Abe Ellis, Sandia

Aidan Tuohy, EPRI

Andrew Mills, LBL

Bob Hess, SRP

Brad Nickell, WECC

Brendan Kirby, consultant

Charlie Reinhold, WestConnect

Cliff Hansen, Sandia

Curtis Miller, TriState

Daniel Brooks, EPRI

Debbie Lew, NREL

Derek Stout, PNM

Dick Piwko, GE

Gary Jordan, GE

Gary Trent, TEP

Gene Danneman, consultant

Greg Brinkman, NREL

Heidi Pacini, WECC

Jack King, Consultant

Jamie Austin, Pacificorp

Jeff Mechenbier, PNM

Jim Pirning, WAPA

Joshua Stein, Sandia

Kara Clark, NREL

Kevin Lynn, DOE Solar

Mark Ahlstrom, Nextera/Windlogics

Michael Milligan, NREL

Mike Smart, NV Energy

Nikhil Kumar, Aptech

Paul Denholm, NREL

Ray LaPanse, Tri-State

Ron Belval, TEP

Ron Flood, APS

Sikhander Khan, DOE OE

Steve Beuning, Xcel

Sundar Venkataraman, GE

Tao Guo, Plexos

Tom Carr, Western Interstate Energy Board

