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Action items are in bold below:
Nick Miller, GE
The starting points are the WECC cases and the WWSIS2 cases. The WECC TEPPC case is not the same as the WWSIS2 TEPPC case but they are roughly aligned.  We are creating the WECC High Mix Light Spring (LSP) 2022 case now. In this case we need to know exactly what all the variable generation (VG) is and where it is. All VG models must be correct. 

The initial WECC cases had some issues that needed scrubbing. The team had to fix things like synchronous machines that were modeling wind plants, dynamic generation that was being netted out of the load, models that had the wrong reactive power capability.

We go from the standard WECC load model to the composite load model that we got from Dmitri. This gives us the capability to model PV and DG better.

This yields our new Reference Case. We then add VG plants to this case – site them, rating models, etc.

Step 4 in this requires turning these models on and recommitting and redispatching the balance of plant (non VG plants). It’s important to get steps 3 and 4 right to have credibility. We don’t want to make broad brush changes but the actual specifics of exactly what is on the ground in 2022. In step 5, we add enough transmission to make this work.  Then we do the same process in the Heavy Summer 2023 (HS) case. 

The LSP case has 20 areas. The load flow works off the shelf but there was missing, conflicting and problematic data in it.  For example, hydro governors on steam plants that need to be fixed.  There was no implied PV in the basecase.

Slide 12 shows the final reconciliation of the WECC case with the WWSIS2 case. There remain 4709 MW of generation that have not been identified. Comment was made that it is odd that only 50 MW of PV in the Arizona area. There was a local instability in southern California – team took those local problems out. There were low level power oscillations in the northeast – these came up after 30 seconds. We found 2.5 GW of load netting, mostly PV.

Metrics
New engines were created to look at metrics (slide 19) dynamically. We monitor these metrics for 25 groups: 21 WECC areas, entire WECC, Desert Southwest, Northeast, Northwest, California. 

Disturbances
Loss of 2 Palo Verde units (2756 MW)
Loss of PDCI bipole (2101 MW)
3 phase 4 cycle fault at Laramie River Station 345 kV
If the TRC has more disturbances they want us to examine, please let us know.

Slide 26 shows loss of Palo Verde. 115GW total load. Only 44 GW have governors. Kt of 0.33.  Slide 27 shows CA response to the loss.  Slide 28 shows DSW response. Slide 29 shows NE response with regional oscillations after 30 sec. Slide 30 shows the NW response. The hydro takes longer to kick in but they don’t have same governor withdrawal. Sandia mentions that the blip at 50 sec at Maple can be fixed using default settings. 

Slide 31 shows initial ROCOF in AESO is zero but is high in AZ. Slide 35 shows interface flows. EOR plummets and North-South CA jumps. System is well-damped. Laramie River Station event is a not a problem for the LSP case, but may be more interesting in the HS case.

Complex Load Model
Dmitry has done a lot of work to apply the composite load by area and load type. Complex loads were added to 4420 buses, totaling 92.6 GW of complex load plus losses. Total system load is 115GW.  We will add in the DG PV. 

Slide 47 shows loss of 2 Palo Verde units. Case 1 is the raw WECC case. Case 1A is with the models fixed. Case 1B is with the composite load added in. Case 2 has the fixed models plus composite load.

Jim McCalley asks about more events. Two Palo Verde units is a category C event. There are other events that may be more severe that may be interesting. Nick suggests we could trip 3 units.

The end point for the stability cases should be credible with both the WECC TEPPC Case 2 and the WWSIS2 High Mix case. Use Plexos results to inform what happens in WECC when there is lots of VG online. Remember that you can get any answer you want from a stability perspective depending on what you choose for recommitment and redispatch, so doing this correctly is important. We take the 5 min resolution Plexos output from WWSIS2 for the TEPPC and High Mix cases. We filtered the year of data looking for times that look like our WECC case snapshot. Filtered by time of day, time of year, load, VG. Found 1223 five-minute periods that match, about 1% of the whole year.

Slide 55 shows the mining of Plexos output. The x-axis is wind plus solar. The y-axis is dispatch. What we see is that in the TEPPC case, the CC are on the margin. In the High Mix case, the CC’s are almost completely displaced. Most of them are offline. Slide 57 is the same but for coal. In the TEPPC case, coal is not doing the load following but is baseloaded. But the coal does lots of wind/solar following. 

Slide 58 shows that CT’s are insensitive to this. They are brought in for forecast errors. Hydro is relatively insensitive.

Janice Zewe asks if slide 61 is historical operation. No, these are WWSIS2 Plexos runs.

Ryan Elliott asks about metrics to look at the generation mix. Rob says in the dynamic model, they separate synchronous and induction motors. And they are counted as load, not generation. 

Jim says he’s comfortable with the mining of Plexos data to do the recommitment and redispatch.

Vijay says the missing 4-5 GW could include the 280 MW CSP plant near Gilabend. And then 5-10 projects of large scale PV are being planned nearby as well.  We will follow up with Vijay.
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