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Responses to PLWG Questions on Load Variation

1) What is a “reasonable variation” as it applies to transmission planning studies? 

· Ensure load conditions consider area-specific historical and forecast load. The system CP load in the ERCOT planning case may be driven by a single large area within ERCOT and this may mask a smaller area’s higher demand – this is one form of load variation. 
· The variations described in the first sentence of the excerpt (above) is an acceptable definition of parameters to be varied during transmission planning studies.  Except “anticipated power transfers” is not a consideration within ERCOT.  NERC defines power transfer in terms of power exchange between areas.  The only “transfer” that ERCOT has is over the asynchronous ties.

· Our corporate load forecast includes a separate extreme weather (110 degree F) forecast in addition to the normal weather (103 degree F) base forecast.  The extreme weather load forecast is roughly 6 % higher than the normal weather forecast.  

· To (Name Omitted),“reasonable variation” means changes to normal assumptions which are based upon actual, repetitive occurrences.  The “reasonable variations” would be used to develop study scenarios that would be examined in addition to the normal scenario.  

· (Name Omitted)   believes the proposed planning guide language already defines “reasonable variations” when it says: “…..tests will be performed for reasonable variations of Load level…..At a minimum, this should include projected loads for the upcoming summer and winter seasons and a five-year planning horizon.”  However, if upcoming summer load is greater than the upcoming winter load, contingency tests of the winter load model are redundant –and may be redundant even if the upcoming winter load is higher, depending on associated winter equipment ratings.

· In general the proposed planning guide language is less rigorous, but consistent with the NERC planning standard, which says that for an assessment to be valid it must: 1) “Be conducted for near-term (years one through five) and longer-term (years six through ten) planning horizons; 2) “Cover critical system conditions and study years as deemed appropriate by the responsible entity.”; and 3) “Be performed and evaluated for selected demand levels over the range of forecast system Demands.”

· (Name Omitted)   does not support requirements that are more prescriptive than those that already exist in the NERC standards.

2) How are TO’s applying reasonable variations to transmission planning studies? 

· Include consideration to:

· Area-specific CP loads. These can be slightly higher than the load included in the ERCOT planning cases; 
· Updated load forecast data from connected Distribution Service Providers;
· Generation dispatch based on historical availability of generation resources (For example, turn of any hydro units in the area based on their historical availability); and,
· Review seasonal loads at minimum and peak levels.
· In response to the reasonable variations considered in section 5.1.4 (reasonable variations of (1) Load level, (2) generation schedules, and (3) planned transmission line Maintenance Outages): 

· (Name Omitted) considers the variation of load found in the seasonal cases (DSA) and minimum and peak cases (DSB) as sufficient to meet this requirement.  This is supported in the excerpt (above) from section 5.1.4.

· When performing annual system studies, (Name Omitted) typically studies varying generation dispatches for units directly connected to the (Name Omitted) system.

· (Name Omitted) only considers planned transmission line Maintenance Outages in analysis of the DSA seasonal cases.  Typically, maintenance outages are not scheduled in the peak, nor are they scheduled far enough in advance to be considered in analysis of the DSB cases.

· Occasionally, we have used load flow cases with the higher extreme weather loads for system reliability studies.   When it is used for project justification it is clearly identified.  We also routinely use the load flow cases with the extreme weather forecast with higher loads for Summer Operating Studies to identify any remedial action plans that may be needed.

· (Name Omitted) will develop load scenarios higher than the base case loads for the area under study using undiversified substation load forecasts or a local area load forecast that reflects higher than normal ambient air temperature.  (Name Omitted) also varies generation to create different generation scenarios such as a high wind generation scenario or a local low generation scenario.

· (Name Omitted)   performs an annual NERC assessment in addition to generation interconnect studies, operational studies, outage studies, load studies for new customers, and other studies, as necessary.  Operational and outage studies are conducted using current seasonal (DSA) models. Generation interconnect and load studies are evaluated using the appropriate models for the expected in-service dates, and may include current (DSA) and future year (DSB) planning models.

· For it’s annual NERC assessment  (Name Omitted)   evaluates future year (DSB) peak models using N-1 analysis and the future year minimum model using N-2 analysis. (Name Omitted)   conducts N-1 analysis for operational studies, outage studies, and load studies for new customers. For generation interconnect studies (Name Omitted)   conducts N-1 analysis on the appropriate year peak models and N-2 analysis on the future year minimum model.

· Variations in generation are made based on known occurrences, knowledge of system conditions that produce transmission constraints,  and  reasonable expectations and/or knowledge of generator operations. 

· When significant future new load makes a commitment to locate on the (Name Omitted)   transmission system, (Name Omitted)   adds the expected load to the appropriate powerflow models, as soon as possible, via the SSWG case building process or a TPIT update. 

3) To what level of prescriptiveness should these reasonable variations be defined to enable affirmative demonstration of NERC/TRE compliance? 

A. Prescriptive language (e.g. 1 in 10 yr, or 1 in 20 yr weather) and show completion checkmarks?

B. Leave vague, but describe methods for each project?

C. Other?

· NERC standards (TPL) state that assessments be performed such that the network can be operated to supply projected customer demands and projected firm (non- recallable reserved) transmission services at all demand levels over the range of forecast system demands. 

· We should not attempt to be more prescriptive. Instead maybe re-iterate the need to consider factors already stated in the ERCOT load data request development process. These are: 

Economic;

Demographic;

Customer trends;

Conservation;

Improvements in the efficiency of electrical energy uses;

Other changes in the end uses of electricity; and,

Weather effects.

· Establish an ALDR validation process. 
· Require load data be updated in the planning cases via the TPIT process for known anticipated significant load additions.

· Leave room for “engineering judgment” to incorporate variations.

· (Name Omitted) prefers not to be overly prescriptive.

· (Name Omitted) would prefer to have the minimum described in section 5.1.4 as the default and if other variations are considered in an analysis, they should be written in the project justification.  Project justifications typically have this information (i.e. which base case was used, what variations were considered, etc…)

· The ERCOT Nodal Operating Guide, Planning Criteria Section 5.3 (2) Transmission Reliability Studies, states that “The contingency studies will be performed for reasonable variations of Load Level, generation schedules, planned transmission line Maintenance Outages, and anticipated power transfers. 

· We believe that additional language in the ERCOT Planning Criteria is not needed for TO’s to conduct studies under more extreme conditions.  TO’s have the latitude and responsibility to conduct the studies under more extreme conditions such as higher loads, loss of a large generating unit or different power transfers than in the base case, based on historical data.  In our opinion, there would be sufficient justification for regulatory purposes as long as the assumptions and justifications are described properly.   TO’s can add their planning practices to their individual Planning Criteria if needed, which is posted for other stakeholders to review.

· (Name Omitted)  does not support including prescriptive variations in the Planning Criteria.  The audits conducted by NERC have not indicated the current version of the Planning Criteria is inadequate to ensure compliance with the NERC Reliability Standards.

· A. Prescriptive language (e.g. 1 in 10 yr, or 1 in 20 yr weather) and show completion checkmarks? No
· B. Leave vague, but describe methods for each project? No

· C. Other Up to individual TSP

4) What variations should be considered? 

A. 1 in 10 year peak load levels, 1 in 20 year peak load levels?

B. Historically typical generator de-rates, planned outages, forced outages (State of the Market Report)?

C. Dynamic line ratings correlated to high temperature / high load conditions?

D. How should power transfers be applied?

· Consider effect of seasonal load levels on facility performance.

· The present ERCOT criteria is adequate. ERCOT planning criteria presently prescribes sufficient detail to assess system performance at higher than normal anticipated transfer levels. It states:

Voltage stability margin shall be sufficient to maintain post-transient voltage stability   under the following study conditions:

(a)
For each ERCOT defined area, a 5% increase in Load above expected peak supplied from resources external to the ERCOT defined area; and NERC Category A or B operating conditions (see Table 5-1 in Section 5.5.1, System Assessments );

(b)
For each ERCOT defined area, a 2.5% increase in Load above expected peak supplied from resources external to the ERCOT defined area; and NERC Category C operating conditions (see Table 5-1 in Section 5.5.1, System Assessments).

· The consideration of extreme weather effects is already an expectation in the ALDR.

· High/fast growth rates, especially due to anticipated industrial load in areas not yet load saturated.

· NERC standards (TPL) state that assessments be performed such that all projected firm transfers modeled.
· Variations in generation dispatch based on historical availability of generation resources

· ERCOT/TSPs may consider using a weather zone approach and trending methodology for load variations.  This may include comparing the forecasted load levels with actual load levels and comparing the historic temperature levels. Temperature sensitive studies could capture load variations at local area level and incorporate the results into the planning studies. Standard load deviations or variations for weather zone level can be developed from the trending methodology.  These standard deviations can be applied to the future year cases to analyze the system long term needs.
· If this is an attempt to standardize on a load forecasting technique, seems like a good idea, but would be difficult to get everyone to agree.  

· We thought these were all inputs to the UPLAN model used to generate the dispatches used in the cases.  Planned outages may be considered in analysis of DSA seasonal cases, but not DSB.  Forced outages are considered as contingencies in the analysis.

· Dynamic line ratings should not be considered in planning analysis.  The “normal” static ratings should be the worst case ratings used in planning studies.  If there is a worse case than this, then the static rating should be changed to represent this worse case.

· Variations in load levels for system studies should be left to the TO’s to justify based on historical or other data.  The Criteria does not need to be very prescriptive.

· The Dynamic line ratings should only be considered for Operations.  For system planning, the more conservative static rating should be used because of the large number of unknowns in the future.
· As stated above, (Name Omitted)  does not support prescriptive variations such as the ones used in Question #4.  The Transmission Planner (TP) needs the freedom to select variations that are appropriate for the area being studied, e.g., use winter substation load forecasts in areas that are winter peaking instead of a single temperature.

· When using historical data to define variations, the appropriate historical data should be used.  For example, historical generator forced outages and de-rates should only be those that occurred on days that could be peak load days if the resultant information is being used for a peak load study.  Also, peak load is caused by a combination of daily ambient air temperature and successive days of high temperature.  Picking one historical high temperature is misleading.

A. 1 in 10 year peak load levels, 1 in 20 year peak load levels? As determined by individual TSP
B. Historically typical generator de-rates, planned outages, forced outages (State of the Market Report)? As determined by individual TSP
C. Dynamic line ratings correlated to high temperature / high load conditions? Dynamic ratings should be considered for operational and outage studies. Static ratings should be used for planning studies and in DSB models.

D. How should power transfers be applied? To the extent this is relevant to planning in ERCOT it should be up to the individual TSP.

5) How should operating practices be applied to transmission planning studies, such as the 1400 MW import capacity into the Rio Grande Valley for planning, while operators limit import to 1100 MW? What other planning methods should be considered to meet the “reasonable variations” requirement? 
· Improved communications between Operations, Protection, Dynamics, and Planning personnel at the TSP level as well as at the ERCOT level (similar to the common understanding there is on the West-north transfer limits).
· Limits should be study-based, not operational “intuition” based.  If practice differs with the study; then the two must converge through model validation and/or operator education.
· Size reactor and capacitor banks so that LTCs can operate in the nominal position based on the forecasted load and dispatch in the planning cases.
· Alter the dispatch by taking a plant out of service under peak load conditions. Technically, this is more of an N-1-1 type of analysis but it also give some insight into the system under a variation in system dispatch.

· We believe planning and operations should have the same practices, unless there is a reason for the deviation.  The reason for the deviation should be available upon request. 

· TO’s  can describe their planning practices  and assumptions in their individual Transmission Planning Criteria, including the manner in which the practices are applied.  Including this information within the TO’s internal planning process and procedures should provide adequate evidence for regulatory compliance.   

· There should be more coordination between the operators and planners to ensure consistency between operating practices and planning assumptions. 

· (Name Omitted)   believes that there is no practical way to incorporate operating practices, such as the Valley import limit, into powerflow models, so any such practices must instead be considered by ERCOT, or individual TSPs, as part of their planning process.

· A powerflow model is just a starting point for any analysis. The planning process cannot be automated to the point where no local or other system knowledge is necessary to make appropriate choices and modifications to powerflow modeling. 

· Some operating practices, such as the Valley import limit, are a function of factors such as generation dispatch. The powerflow models produced by the SSWG have one generation dispatch that is a known deviation from real time operations and it is up to the party conducting a study to consider what modifications are significant to a particular analysis.

· Additionally, operating limits reflect real-time constraints and planning seeks to mitigate already known and anticipated future constraints. An operating limit is a known constraint.  If analysis indicates that, absent the construction of new transmission facilities, such a constraint will be operative in future years, then future year models should already begin reflecting such mitigation nearly as soon as any kind of operating practice could be incorporated into planning models.

· Additionally, while it would be reasonable for ERCOT and SSWG to check the DSA cases to make sure they are not violating operating constraints by more than some percentage, implementation of even this procedure may be problematic. Consider the W-N stability limit for example. First, since the limit is determined by what particular units are operating, what limit should be imposed in the planning model --the most restrictive limit?  Second, since SSWG is working on the 2012 DSA cases (May-July 2011), should they not allow the 2012 DSA cases to violate this limit? What if there is a transmission project scheduled to be constructed before summer 2012 that might increase the stability limit, and the new stability limit has not been calculated? Is a best estimate of the new stability limit good enough? Who makes the estimate?
· As applicable to transmission planning studies, “reasonable variation” provides latitude to consider a variety of factors.  For example,  the load variability assumptions used when applying economic criteria  may be different then the load applied when considering reliability criteria. Factors such as the coincidence factor of the loads in the area under evaluation may be taken into account.  (Name Omitted)  relies on a conservative load modeling approach that takes into account the variability of peak loads for customers served from the transmission level and reasonably conservative assumptions for the distribution load forecast.  If a particular problem worsens in future years , this is indication that short term loading would likely be higher for a higher load variation.  Non prescriptive language provides the best opportunity for the transmission planner to consider the circumstances of the particular situation being evaluated. 

· (Name Omitted)  supports the concept of evaluating the reliability aspects of transfer into a region such as the Houston area by incorporating generator unavailability and load variation into a loss of load probability type of evaluation. This type of analysis might be useful in evaluating the need for additional transfer capability into the Rio Grande Valley area.

Additional Discussion

(Name Omitted)   opposes “prescriptive” transmission planning practices. (Name Omitted)   supports criteria, such as those established by individual TSPs for their systems, and the ERCOT Planning Criteria, that provide a basis for regulators to determine when proposed transmission improvements are necessary and cost-effective.

Except as applicable to the internal planning practice of an individual TSP it isn’t clear how 1 in 10 year or 1 in 20 year peak load levels would be considered in planning models or used to justify transmission projects. It may make some sense to consider unusual load levels in the DSA models for operational purposes but doing so suggests that at least one other DSA model would have to be developed by the SSWG and additional load forecast data provided in the ALDR.  However, from the planning perspective, how would even low-cost transmission projects that could be implemented in a very short time frame be justified?  Are regulators going to allow TSPs to recover transmission expenditures on the basis of a 1 in 20 year forecast?

Again, except as applied to the internal planning practice of an individual TSP, how would a 1 in 20 peak load be captured in DSB models?  Would SSWG create a 1 in 20 year model for every future year summer peak case?  Would it be created for just one year?  If so, which year?  What value is a 1 in 20 year 2015 model over a 2018 or 2020 year model? How will generation be modeled in a 1 in 20 year case?  When SSWG created many more future year cases than it does now phantom generators were created to provide sufficient generation to match load. How will adding phantom generation to a future year model produce defendable transmission projects?  And once again, are regulators going to allow TSPs to recover transmission expenditures on the basis of a 1 in 20 year forecast?

