Western Wind and Solar Integration Study Phase 2

Feb 14, 2012 Technical Review Committee Meeting

Agenda – Debbie Lew, NREL 

· Transmission buildout – Greg Brinkman, NREL

· Emissions analysis – Gary Jordan, GE

Transmission Buildout – Greg Brinkman, NREL

Methodology

· Ran iterations of Plexos for whole year, with the 20 WECC Load and Resource Subcommittee (LRS) zones and defined interfaces between zones. Looked at shadow prices of these interfaces. If shadow price across an interface exceeds $10/MW/hour, you build 500 MW additional transmission capability 

· This comes roughly from Renewable Energy Futures Study assumptions - $1600/MW/mile with fixed charge rate 0.11 per year and 250 miles for each line. This is $5/MW/hour. Doubled that to come up with $10 shadow price.

· Key assumption - All Transmission flows optimized – no bilateral agreements, contracts modeled

· Took 10 iterations total. After total of 10 iterations there were no more lines built out. 
· Iteration 0 (it0) is basecase. Curtailment includes all curtailment or spillage, so includes hydro that is wasted. Ignore arrows in maps because we assume bidirectional flows.

· Iteration 1 buildout saves you over $1B but iteration 2 saves only $0.61B. “MW interface capacity built” is how much additional is built in each iteration. 26,000 MW transmission capacity is built total in these 10 iterations. 
· We don’t have lines that TEPPC is projecting to be built before 2020. Heidi Pacini has that data and we will get it from her.

· This methodology only allows for increased capacity on interfaces between neighboring zones.

Discussion
· Gary Jordan asks if we are building transmission to alleviate system issues or to accommodate renewables. This methodology builds transmission for both. Other options are to buildout with this same methodology on the basecase and either look at the delta of this transmission plan with the revised basecase or subtract out this buildout from both this and basecase and look at delta. Gary suggests the former is better because otherwise you may be putting congestion back in. Gary says this will help determine ‘How much are we building because of RE? How much are we building because system needs it anyway?’
· Brad Nickell says this is realistic because reality on ground is transmission is built for RE and population and nothing else. New lines are not going in for new coal. 

· Wind and solar get taken first unless transmission constraint that prevents that.

· Bubble model but with DC power flow constraints. Distribution factors on the line.

· Sundar Venkataraman requests drawing arrows in direction of congestion for final report.

· Charlie Smith asks about DC ties to the Eastern Interconnection and Tres Amigas. Brad Nickell said WECC did heavy effort on Tres Amigas and that unless there are big power transfers, it’s large negligible. There are 1400 MW DC links and they get netted on historical transfers. They aren’t really a big deal for this study. 
· Transmission only along existing interfaces. Didn’t build new lines, just added to existing interfaces. Didn’t change distribution factors when added to existing capacity. Brad Nickell suggests that distribution factors may need to be changed. Greg suggests we can build out final case and then change distribution factors at end rather than change them in each iteration. Brad agrees. It’s a good sanity check. Not clear whether we should put in the WECC common case. 
· Gary asks if we can compare It0 to final buildout in map and table when we show this next time.
· Brad reports that WECC created situations where Mexico and Alberta are largely self-supplied, based on stakeholder input. Allowing large flows to those two regions may skew results. WECC TEPPC limits imports into AESO at 700 MW, because that’s what they do for contingency reasons. Heidi agrees to net Mexico and AESO out so they don’t impact rest of WECC. Brad says there is not good resource buildout information from Mexico but that generation does get built out when needed so this is a reasonable approach. Jamie Austin agrees to build resources in Mexico and AESO so that they don’t impact flows in rest of interconnection. Heidi says they limit transmission  and build up local resources.
· Andrew Mills suggests distances between nodes should be taken into account. He has this kind of information from REZ from Black and Veatch. Could use population center or REZ zone as centroid. This starts to get into more sophisticated questions of zones based on wind vs solar and looking into population density and right of ways.
· Gary says to remember that this is an operations not a transmission study, so don’t need to fine-tune transmission too much. Sundar Venkataraman says this level of detail won’t matter too much.

· It is suggested that we caveat in report that this is not a transmission planning study but we needed to buildout transmission to get RE to load.
· Charlie Smith wonders why there is no new transmission to Southern California. Greg notes there is new wind and solar added into the S. CA zone so it may not need new transmission. Brad wonders if the isolation of Mexico and Alberta may fix some of this.

High, medium, low transmission buildout definitions
· In Dec TRC, Mark O’Malley had suggested we create low, medium and high buildout. What should define these? We can define that by shadow price or number of iterations. $10 is not the low buildout. It should be the medium or high buildout.

· Please note that $5 shadow price numbers are not final because only did 10 iterations. 

· Gary says don’t go to $5 because that is excessive. $10 is the reasonably high buildout. $10 looks like a reasonable buildout.
· Eduardo Ibanez suggests for low buildout, can use basecase. But then gen buildout is wacky and doesn’t make sense.

· Ed DeMeo – how high shadow price before you don’t build anything. This is complicated by Mexico and Alberta but it’s approximately $35.
· Use same thresholds on TEPPC basecase

· $10-15 seems best medium scenario

· Montana Alberta Tie Line is in TEPPC 2022 common case. Should it be included here? MATL is 300 MW so not a big impact.

Analysis of Cycling Costs from phase 1 of WWSIS – Gary Jordan, GE

· Goal of analysis – It will take some time to optimize WECC operations with the new APTECH costs incorporated. In the meantime, we can get a ceiling on the impact of cycling/ramping costs by applying APTECH costs to WWSIS phase 1. What is difference in cost for different scenarios using APTECH cycling/ramping costs (lower bound median values and upper bound median values)?

· Defined load follow or turndown as a ramp down below 80%

· Figure 7 shows incremental cost of cycling over the no wind scenario

· Figure 8 shows Figure 7 divided by amount of renewables
· Gary’s conclusion: Cycling costs are added costs, but from system standpoint, not individual generator perspective, they are not huge. Cost is dominated by starts not turndowns. Combined cycles having biggest impact. Actual cycling costs will be lower than this ceiling and we will determine those in phase 2 of WWSIS.

· Are these costs truly additional or is there double counting going on? There may be some double counting. 

· This analysis does not look at EFOR impacts

· Steve Beuning says coal plant may discount their offer into market to buy way down into stack to avoid being cycled

· Jamie Austin says TEPPC 2022 has revised gas prices for 2022 down to $5.30/MMBTU in 2012 dollars
· Steve Lefton reports high probability of a trip when cold starts

· Andrew Mills asks about original MAPS costs for start-ups. Gary says those included fuel burn, some incremental wear and tear for overhauls and other issues. There may be some overlap between those original costs and the APTECH wear and tear costs.  Debbie mentions that in the phase 2 study, we won’t double count because APTECH is going to provide wear and tear costs separately from baseloaded VOM costs. APTECH will look into the possibility of double counting in the GE analysis.
· Bob Hess thinks that there is double counting with GE’s applications of APTECH’s costs on top of the MAPS costs. Startup fuel and chemicals aren’t being double counted. But overhauls may be double counted in the GE analysis. 

· This analysis was for high gas price, not low gas price where cycling of coal would be greater

· Steve Lefton was surprised cold starts went down in fig 1. Gary says when you add a little wind, you displace units so you run some less. When you get to higher penetrations, you then decommit them. 

Next Steps – Debra Lew, NREL

· One-day, in-person TRC to be scheduled in next month or so and will focus on transmission buildout.
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