Western Wind and Solar Integration Study Phase 2
March 16, 2011 Technical Review Committee Kick-Off Meeting

Introductions and Project Overview – Debbie Lew, NREL 

· Phase 1 review & comments
· 35% wind & solar – WestConnect focus
· up to 30% wind and up to 5% solar as separate targets

· WestConnect input to phase 2

· Increased cycling and ramping increase O&M. This increased O&M should be included

· Increased cycling and ramping increase emission rates. This should be examined in more detail.

· Investigate implications of cycling on shutdowns, maintenance outage planning, etc.

· Characterize thermal generation parameters more accurately including cost impacts.
· Phase 2 looks at impacts of cycling and ramping the thermal units

· Obtain better data

· Maintenance and damage costs – Aptech database
· Emissions curves and while ramping – EPA CEMS data
· Efficiency curves and while ramping – EPA CEMS data
· Cycling off - Aptech
· Cold, warm, hot starts - Aptech
· Optimize unit commitment and economic dispatch with these refined inputs 
· Plexos modeling conducted by NREL with GE oversight
· Examine mitigation options and work towards understanding cost and benefits of these options - GE
· WestConnect and WECC both as partners in the study. WECC to cost-share Aptech data

· Emissions impacts are an important focus of Phase 2

· Plexos has greater ability to optimize around cycling and ramping
· Preliminary schedule shows final report out in 2Q 2012
Base Scenarios – Debbie Lew, NREL

· Since the new model will be built in Plexos, we have an opportunity to redesign the siting scenario to be realistic given current knowledge. Revisions include similar penetrations of wind/solar throughout WECC and not holding separate targets for wind and solar, but allowing higher penetrations of solar in good resource areas. A 50/50 split of PV/CSP, including centralized PV, was proposed. However, since this is not a siting study, it is important to leverage other efforts.
· Three levels of wind/solar penetration to be analyzed
· Building off of an existing WECC or WREZ case was discussed
· However, it was noted that 33% RPS by 2029 TEPCC had large wind buildouts in WY/MT resulting in extreme unrealistic thermal cycling

· Renewables selection

· Only 1 siting scenario proposed to limit effort spent on siting
· Split between PV and CSP will impact variability and cycling requirements

· Danger of spending too much time on refining wind/PV/CSP split rather than focusing on thermal cycling
· Could rely on WECC forecasting effort and then refine based on preliminary results

· Could bookend all CSP, all PV, one in the middle

· Could do multiple combinations of PV & CSP and examine the net variability (not full Plexos analysis) to see if there is a significant impact. 

· Conventional plant retirement – difficult selection process
· Could let look at capacity factor and retire plants below X%CF

Costs of Cycling and Ramping – Steve Lefton, Aptech

· Analyzed ~400 units internationally since 1989
· Analysis includes quantifying costs due to damage from cycling/ramping, identifying low-cost cycling range, examining mitigating strategies

· Good track record on total costs 10 years out

· The deeper the cycle the greater the cost

· Half the damage at hot start vs cold start for an example CT

· Better to cycle the next cheapest unit than the big units

· Physical basis for damage from thermal stress – metallurgy 
· Original projections on cycle life are optimistic

· Top down method utilizes total costs

· Expert opinion used in excluding costs as not related

· Regulation

· 2.6 additional hot starts per month equivalent hot starts per month to regulate +/-100 MW = $300,000/month = $4.11/MW-hr for regulation maintenance adder if the unit is regulating the whole time
· Cycling Advisor co-optimizes energy and ancillary service provision from a fleet of units considering cycling damage
· Optimization of cycling losses trades off cycling costs against purchased power. One year of total costs saves $1.7M out of a total operating cost of $789M 

· This savings number would go down if the neighboring systems correctly valued their cycling costs.

· LMS-100 may not have lower cycling costs than conventional CTs
· Engine plants (Wartsila) may have low costs but no data – may be between a CT and pumped storage due to the generator itself

· Important to include forced outage rate (FOR) increase as a function of damage
· We discussed various ways to do this including a steady state approach - increasing the FOR to match perpetual 33% renewables
· Maybe increase the cost of damaged equipment

· Look at hydro? 

· Hydro flexibility

· WECC has done quite a bit of work adding modeling capability to allow for load following. Hydro thermal coordination (HTC). Does not model the river dynamics. 
· Hydro flexibility data is publically available (WECC)

· Make sure that there is no double counting with the existing O&M costs in Plexos. We need a VOM cost that accounts for baseloaded operation.
Production Simulation Modeling – Bri Mathias-Hodge/Greg Brinkman, NREL

· Number of BAs
· Matching or approximating the current WECC modeling has stakeholder support
· Modeling large number of BA’s could be difficult because of unknown bilateral contracts

· Since the modeling is 10 years into the future some consolidation seems reasonable. WECC is currently looking at 11 to 14 Bas in the EDT runs
· Start with TEPPC assumptions
· PTC, Operating Reserves, and Carbon Tax

· The relative price of coal and gas is the important driver, but carbon tax can get at a similar impact although it also impacts wind/solar curtailment
· Proposed: Base case no PTC and no Carbon Tax. Sensitivities on both along with gas price

· Cycling cost history – may need to iterate on if plants have cycled a lot or a little

Mitigation Options – Dick Piwko, GE

· Looking at improving flexibility for specific plants/technologies
· Possibly look at alternative technologies (replace coal with CC or CT, for example)
Next Steps – Debra Lew, NREL

· NREL to come up with proposed scenarios to run by TRC in conference call. 

· NREL to refine and execute subcontract get data from Aptech in conjunction with WECC

· NREL to work on emissions data inputs to model based on EPA CEMS data

· Plexos updating WECC database to 2020 case
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