[image: image1.png]California ISO

Shaping o Renewed Future





Request for Renewable Integration Study 

As the ISO considers and prioritizes the renewable integrations study work that will occur between now and the end of 2011, the ISO is seeking input what work stakeholders feel provides the most value in informing the process with regards to operational requirements and needs.   The requests will be evaluated by the ISO in collaboration with an advisory team to prioritize the study work.  Submit forms to RPS_Integration_Studies-33Percent@caiso.com by Friday, October 14, 2011.

 LSA members have a significant interest in several aspects of the analysis.  First, we seek to ensure that the appropriate assumptions and methodologies are used to calculate operational requirements associated with integration of variable energy from large-scale solar resources.  Second, we would like to assist in identification of lowest cost integration solutions generally.  Third, some large-scale solar resources can potentially provide integration services as well as sales of other market products.   
1. Describe the requested study work:

LSA recommends that the next phase of renewables integration study include the following tasks
:

a) Further refinement of the Step 1 modeling of solar thermal forecast errors and variability – as noted in Mark Rothleder’s testimony (pg. 32).  This analysis can be partially supported by stakeholders, as described in section 4 below.  

b) A more detailed examination of intra-hourly operational requirements, to evaluate further the calculation of additional sub-hourly reserves, particularly load-following.  LSA recognizes that methodologies for such analysis are still in development, but will provide any support that we can to define methods and provide data with respect to operational attributes of large-scale solar PV and solar thermal technologies (with and without storage and supplemental gas).  
c) Continue the evaluation of alternative integration solutions, including demand response and storage technologies (including solar thermal storage).  As discussed at the stakeholder meeting, the CAISO can leverage the work already conducted under LTPP by coordinating evaluation of storage and other solutions with other studies that use comparable data sets, such as the studies under design by NREL and EPRI.  

d) For purposes of clarifying curtailment risk associated with over-generation conditions, conduct sensitivities of different hydro years and different constraints on exports.  
e) Evaluate changes to imports and exports to California with consideration of the impact of planned transmission infrastructure improvements.   

In addition, LSA supports the requests for deeper examination of the “All-Gas” scenario in order to understand the most recent results and to either validate or correct the methodology.  LSA also encourages the CAISO to continue the “deep dive” into the hours showing the greatest flexibility requirements “Top 50 Constrained Hours” (Slide 24 of October 7, 2011, Renewable Integration Study Next Steps).  Our understanding is that the presentation included the hours of greatest flexibility need.  It would also be interesting to identify the hours that are “most constrained” in a different way: the hours that have the smallest margin of additional upward flexibility that could be dispatched as needed (perhaps because the load is high or the upward flexibility speed requirements exceed the capability of the dispatched fleet).  Are there particular times (hours of day or seasons of year) when this occurs?  Further, as discussed in the CAISO’s 20% RPS report and technical appendix, it would be helpful to distinguish between the flexibility needs attributed to underlying resource variability versus the forecast error.  For instance, what portion of the “L+S” load following up is attributed to the resource variability versus forecast error  (either for all hours or, in particular, for afternoon hours of constrained upward flexibility)? 

Generally, when sharing results in presentations, it would be very helpful to provide contextual information to orient the viewers.  For example, this information might include the scenario presented, the level of reserves represented (ie. 95th percentile maximum hourly requirements for any hour within the month), key assumptions (i.e., Does “L+S” on slide 13 include the baseline forecast error or is that no forecast error).
Finally, we agree with DRA that the modeling should include updated information on likely new resources and transmission.  If these updates are not possible under the current timeframes, the presentation of the results should, at the very least, clearly identify the outdated information or needed updates in the scenarios and comment generally on how these changes would be anticipated to affect the results.  Although the scenarios were not updated in a comprehensive manner, LSA notes that there were some corrections made to the scenarios as the CAISO began its transmission planning process.
2. Describe whether the requested work to:

a. Informing the bound of resource need (specify whether the proposed work informs the upward or downward bound of need, or both);
b. Informing the amount and operating characteristic of generic resources (supply or demand-side resources ) able to meet the identified need; 
c. Simplifying and/or providing transparency to the methodology such that the results are more easily understood.

The work LSA proposed in response to question 1 will serve all of these purposes.  We note that the evaluation of solar thermal with storage, or any other storage technology, will contribute to (b). 
3. Describe the methodology and analytical steps needed to perform the proposed work
With respect to 1 (a):

The study, or related studies, will need to develop an operational plant model for particular generic solar thermal technologies that are allowed supplemental gas under RPS de minimus rules (trough; steam power tower) as well as models of such plants with storage.  The plants with natural gas could in principle use the available gas-fired generation solely to correct for forecast errors, hence some fraction of hours with schedule deviations could be corrected.   In addition, in principle, gas-fired generation could be used to smooth the evening ramp down.  LSA proposes that this analysis be conducted in conjunction with NREL, and that the resulting profiles are then used to re-calculate the Step 1 requirements, at least for one sample scenario.

The assessment of solar thermal with storage is more complicated, but similarly to the above would require creation of new production profiles and new Step 1 requirements.  Similarly, LSA proposes that this work be undertaken in conjunction with NREL.

With respect to 1(b):

There are two aspects to the analysis: modifications to the Step 1 and Step 2 simulations.  With respect to Step 1, one component, as discussed above, is adjusting the production profiles to better reflect the attributes of large-scale solar projects.  A second component, as discussed in LSA’s LTPP Track 1 testimony, is that the statistical model used in Step 1 could be used to explore additional details about the relationship of forecast error and variability, and the differential effect of different technologies.  LSA notes that the CAISO has begun this work, as shown in the prior stakeholder meeting where figures were shown differentiating load, wind and solar impacts by hour, but it merits further stakeholder review and input.  Moreover, the Step 1 statistical model can track the duration of an inferred ramp rate for intra-hourly timeframes (e.g., 1-minute, 5-minute intervals) through a specialized algorithm used in the prior CAISO studies, and which merits further exploration and might also provide insight into the effects of different technologies.

Further research is needed to refine modeling in Step 2 of sub-hourly plant-scale effects, operational properties and performance capabilities of different large-scale solar technologies, particularly for utility-scale projects.  For example, NREL has launched a project to quantify the value of dispatchable solar thermal plants, as discussed at the Oct. 7, 2011 workshop. Individual members of LSA will provide support for this effort.  

With respect to 1(c):     

We anticipate that Phase II of the modeling will evaluate alternative solutions, including demand response and storage.  In these cases, it is important to understand the extent of the need for a demand response or storage solution.  One analysis sensitivity that could help describe the extent of the need, for scenarios needing additional upward balancing flexibility and/or peak capacity (e.g., Trajectory high load scenario), would include limiting the building of any new capacity to that required by the local capacity requirements and resolving these upward flexibility/peak capacity needs through a combination of demand response and curtailment.  Providing details on the amount, timing and duration of demand response and curtailment events for this sensitivity would provide a better sense of the frequency and magnitude of the flexibility needs.
LSA members will focus on methodologies for modeling large-scale solar plants, particularly with supplemental gas and storage.  

With respect to 1(d) – (e), LSA has no specific methodological proposal at present.

4. Identify whether you have the capability of performing any of the proposed study work.
 LSA members can assist in providing data or plant level models to assist in the modeling of large-scale solar plants, with and without storage or supplemental gas, within both Steps 1 and 2.  For solar thermal plants, some of this analysis will take place under the NREL study.  At present, LSA members cannot run PLEXOS internally.

5. Explain whether the proposed work can be accomplished by the end of 2011.  Explain whether and how the results from the proposed work interact with Steps 1, 2 or 3 of the methodology previously used by CAISO or the IOUs in the LTPP filing.

LSA does not have the information needed to make this determination for all the different study proposals.  We anticipate that at least a subset of the work detailed in this study request could be completed by the end of 2011.  In particular, gaining additional insight into the operational impacts and operational value of large-scale solar plants seems essential for this Phase.   While it would require a focused effort, we believe that the modification of Step 1 analysis that we propose could be completed by end of 2011.  

LSA’s solar thermal company members would like the methodological coordination of the CAISO and NREL studies to be concluded by 2011, even if the final results of the studies are not available simultaneously.

In the interest of prioritizing the work, LSA suggests that certain aspects of the proposed analysis – e.g., modeling of high hydro conditions -- could be postponed and addressed in a later round of modeling.

� Some of which were identified in the LSA LTPP Track 1 Testimony.
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