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There are a number of discussions occurring simultaneously concerning ERCOT Load Profiling issues. A partial list is:

1) Consideration of ERCOT Staff having profile id assignment responsibility,

2) Load Profile Model Error to be addressed with the Load Research Project,

3) Number of Residential 814_20 transactions in the annual validation process,

4) Assignment algorithm for RESHIWR Profile,

5) General annual validation process improvements,

6) Minimizing UFE,

7) State wide UFE calculation vs. UFE zones, 

8) New profiles such as Oil and Gas profile, 

9) Existing static model performance during storms, and

10) Possible use of lagged dynamic profiles.

Since market open, the PWG has had to varying degrees considerable debate and some consensus on changes to the above issues. However, as a market there is still considerable difference of opinion as to course of action on many if not all of the above. 

At the last PWG meeting on July 27, 2005, discussions centered on suspension of residential 814_20 transactions. A suggestion to test the effects of settlement with and without the residential transactions has evolved into an ERCOT Staff proposal that was crafted into a motion and accepted by RMS on Aug. 10, 2005. However, as discussed at the PWG, it would be nice if there were a solution that would mitigate the residential assignment issue all together.

After hearing the various views on the suspension proposal at the PWG, perhaps thinking outside the box is in order. Suppose new profile groups could mitigate the transaction issue of assignments altogether as part of the Load Research Project.  In fact, an action item from the PWG meeting was for members to make analysis suggestions for the Load Research Project. The following is just such a suggestion and food for discussion for the Profile ID Assignment Workshop II on Aug. 25, 2005.

A wide cross-section of opinions and points of view have been expressed at RMS, PWG and the PWG Workshop I on profile id assignment responsibility. One suggestion made was to have a more comprehensive solution rather than a few changes here and there which are fine but is not getting to a complete market wide satisfactory solution in any short order. 

What follows is an “outside of the box” proposal for a wide range of solutions all in one discussion. 

I. New Load Profiles and Profile Assignment Process:

Consider the ERCOT market has at present 9 static profile models with one requested profile for Oil and Gas properties under study. Consider a whole new set of groupings and assignment process.

1) If the meter is an IDR then the ESIID is assigned a BUSIDRRQ Profile. Update the current IDR Profile by recalibrating using all the IDR ESIID settlement data after the new mandatory IDR threshold of 700 kW is implemented. Current settlement routine would be changed such that the last known energy usage level for an ESIID would be used to scale the ERCOT BUSIDRRQ Profile shape if no proxy day or weather sensitive proxy day data for the ESIID is available. ERCOT would make the assignment knowing that the meter is IDR from 867 EDI transactions and other EDI transaction information. 

2) Current Business No Demand (BUSNODEM) and Non-metered Flat (NMFLAT) profiles would collapse into one group called Business No Demand (BUSNODEM). Any business premise with no demand meter and less than or equal to 10 kW per hour of average load would be assigned to the BUSNODEM profile. If the average energy per hour of the meter reading exceeds 10 kW, then the TDSP would install a demand meter at the premise and the current meter read would still be assigned to BUSNODEM until the demand meter is operational per market rules for meter changes. After the meter changes to a demand meter the profile assignment would change as appropriate.  ERCOT would make the assignment knowing that the meter is no demand from 867 EDI transactions, other EDI transaction information and average energy usage. 

3) Current Non-Metered Light (NMLIGHT) profile would change to be Dusk to Dawn lighting (DDLIGHT) profile, which could include both non-metered or metered lighting. ERCOT would make the assignment knowing that the TDSP rate code is a lighting rate or the CR would issue a transaction to ERCOT stating the premise is on a CR dusk to dawn lighting rate. ERCOT would verify that the energy pattern is flat from month to month looking back over the last six months and that the average energy per hour does not exceed a maximum value to be determined. If the pattern is not flat from month to month or energy exceeds the maximum then the meter read shall be given a BUSNODEM assignment until such time the TDSP would install a demand meter at the premise per market rules for meter changes or if there is a demand meter then the profile id assignment would be made to the appropriate demand meter profile. 

4) The three business load factor profiles would collapse into three new business profiles based on average energy usage per hour. If the average energy usage per hour is less than or equal to 50 kW then the meter reading is assigned to the B50DEM profile. If the average energy usage per hour is greater than 50 kW and less than or equal to 150 kW then the meter reading is assigned to the B150DEM profile. If the average energy usage per hour is greater than 150 kW then the meter reading is assigned to the B1000DEM profile. 

5) The two residential profiles would collapse into two residential profiles based on average energy use per hour. If when the meter read date falls in the months of November, December, January and February and the average energy use per hour is greater than 40 kW then the meter reading is assigned to the RESWINHI profile. Else the assignment is RESONE profile.

6) If the meter reading is for a business and the load factor is greater than 90%, then the premise is assigned to BUS90LF Profile. The Oil and Gas profile proposal would collapse into this assignment.

7) A TDSP would not make the profile id assignment nor issue a profile id assignment with an 814_20 transaction. They would have to pass the tariff rate code, meter type, and profile group (i.e. residential or business) to ERCOT by the appropriate EDI transactions. A TDSP would pass the TDSP rate class and profile group through 814_20 transactions when the ESI ID is created or if either of those elements ever changes, and the meter type would be provided through the 867 consumption transactions

8) A CR would need to communicate to ERCOT the lighting rate code and Time-Of-Use codes for their assigned premises. Or perhaps the Time-Of-Use code would continue to flow from the TDSP, which ever is easiest. However, it would seem moving to a CR transaction to ERCOT would be appropriate so that in the future any DLC (Demand Load Control) list groups could be communicated from the CR to ERCOT.

9) ERCOT would calculate the profile ID based on the information provided by the TDSP and CR (in the above paragraphs), and post to the 727 extract by ESIID the assigned profile id for each meter read period that was used in settlement. 

10) A CR would not receive an 814_20 transaction for profile id assignment, instead would receive the assignment from the 727 extract and verify with internal CR energy consumption records and premise characteristics that the ESIID is appropriately assigned a profile.

Benefits:

a) No 814_20 transactions for profile id assignments,

b) Eliminates TDSP and ERCOT profile id assignment out of sync issues,

c) Reduces disputes by CR on profile id assignment,

d) No annual validation needed,

e) Assignment calculations are made simple,

f) 727 variance process is a continuous validation process, 

g) Profile id assignment is current with the current bill,

h) Profile id assignment migration is immediate without a transaction,

i) Pricing departments would know the appropriate profile id assignment based on historical usage and premise characteristics, and

j) No default profile assignments.

II. Lagged Dynamic Profiles and Profile Assignment Process:

1) Each of the Profiles described above would have a matching lagged dynamic profile shape. The Static Profile Models above would be used at initial settlement.

2) The lagged dynamic shape would be used for final settlement and subsequent settlement runs.

3) Improvements in UFE would be verified by using the ERCOT Load Research Project to show the presumed benefits of a lagged dynamic shape over the static model for final and subsequent settlement calculations.

4) Benefits of a lagged dynamic sample are being discussed by the PWG but one important aspect is that static models are shaped based on two or three weather stations in each weather zone. A sample of say, 100 premises in each weather zone for each profile would, in the actual metered shape of the premises, provide a more accurate response to storms and rain effects for localized weather. That is each premise is like its own weather station. 100 sites give a more robust view of the weather zone than 2 or three stations. 

5) This more robust view should yield a more accurate view of shapes by weather zone. This would help to reduce the statewide UFE that is being shared on a statewide load ratio share and allow the allocation of load to be more appropriately assigned between market participants.

6) Lagged dynamic samples are widely used in load research for Utility Rate Filings and in the PJM market.

7) Perhaps achieving 90% confidence with 10% statistical accuracy of sampling design with lagged dynamic samples in a new “Out of the Box” profile assignment method would be obtained with less load research sample points. Currently the four business and two residential profiles shall perhaps need 8000 load research sites to achieve the 90/10 criteria. Perhaps regrouping as proposed at optimum strata designs could be maintained with fewer meters. If so there is a market savings in load research metering to be had as well.

III. Benefits of Accuracy to the Balancing Up Energy Market:

UFE (Unaccounted For Energy) is the measure of the difference between generation and load. When UFE is positive then settlement load is lower (or short) than the actual generation and when UFE is negative then settlement load is higher (or long) than the actual generation. There is no direct link of UFE to relaxed balanced scheduling in the balancing energy market; however, there is perhaps an indirect influence. Assuming there is an indirect link, then a UFE bias would be contributing to a huge amount of market costs. 

Here is the indirect link. First a Retailer must forecast their expected load and supply that information to their QSE. The Retail forecast is trying to anticipate the settled load of the Retailer. Forecasting methods used to do the shaping of the anticipated load either use the present ERCOT profiles or they are influences by settled load, which is shaped in part by ERCOT profiles and settlement routines. The QSE has the freedom to take the Retail forecast plus other information about the bilateral contract resource plan and price and weight that against the balancing energy market anticipated prices. Decisions are made to submit a relaxed balanced schedule. ERCOT after receiving the QSE schedules then makes procurements for the balancing energy market as well as ancillary services. 

At market open there was a tendency or bias for UFE is be large and negative. Overtime many changes have occurred to improve UFE through various improvements in data and settlement routines. However, now there seems to a positive UFE bias. Although the bias in presently not as large as market open, it appears to be growing. The positive bias of UFE may be contributing to Retail forecasts to generally be low (or short). The QSE is then basing portfolio decisions on a short forecast and then making decisions for the relaxed balanced schedules. If the tendency of the relaxed balancing schedules is to be short on resource plans, it forces ERCOT to activate the balancing up market procurement processes to ensure reliability in the market. 

What is seen in the market is that from 2002 to 2004 the balancing up market has increased in volume and in price. This correlates with the shift of UFE from negative to a positive bias. 

Protocols Section 18.2 speaks of minimizing UFE. The proposal in this report is that the net UFE should be zero over time and the MAPE (Mean Absolute Percent Error) of all intervals should be zero over time. But since there is a positive bias to UFE, one can argue that this bias, which is a reflection of settlement accuracy, is costing all market participants significant millions of dollars. In addition, the risk of price spikes coupled with being short in the balancing up market could cost a market participant dearly.

Although there are few currently who agree that UFE bias has significant cost and that settlement accuracy has a huge cost benefit to the market, there is however, independent analysis to suggest the indirect link of UFE to the balancing up energy market is indeed a fact. However, the fact is not plainly identified. 

For the sake of this paper, the reference “Market Report” refers to the 2004 STATE OF THE MARKET REPORT FOR THE ERCOT WHOLESALE ELECTRICITY MARKETS by POTOMAC ECONOMICS, LTD., Advisor to Wholesale Market Oversight of the Public Utility Commission of Texas dated July 2005. The Market Report covers a wide array of the market and never once mentions UFE. However, one can see the influence of UFE if one is looking for it. Let’s examine some of what is in the Market Report that suggests the indirect link of balancing up market and settlement accuracy.

The following paragraphs are excerpts from the Market Report: Note page numbers are based on the pdf file and not the report page itself.

Page 7, “The balancing energy market allows participants to make real-time purchases and sales of energy in addition to their forward schedules. While only a small portion of total electricity produced in ERCOT is cleared through the balancing energy market, its role is critical in the overall wholesale market.” 

Page 8, “Although most power is purchased through forward contracts of varying duration, the spot prices emerging from the balancing energy market should directly affect forward contract prices.”

Page 9, “These three days increased the average prices for the year by 6.3

percent. The fact that such a small number of high-priced hours can have a significant effect on the average prices over the entire year illustrates the significant influence that price spikes can have on the economic signals provided by the market.”

Page 9 and 10, “With regard to the determinants of balancing energy prices, one should expect that prices would be primarily determined by load levels and fuel prices in a well-functioning spot market. Although there is a strong relationship between fuel prices and balancing energy prices, we do not observe a strong relationship between prices and actual load levels in ERCOT. Instead, we observe a clear relationship between the net balancing energy deployments and the balancing energy prices, which is unexpected in a well-functioning market. 

The report concludes that the observed relationship is primarily due to the hourly scheduling patterns of most of the market participants.”

Page 27, “QSEs play an important role in the current ERCOT markets. QSEs must submit balanced schedules with scheduled resources that match their scheduled load. With the introduction of “relaxed balanced scheduling” in November 2002, there is no longer a requirement that the balanced schedules closely follow the QSE’s actual load. The energy schedules are a primary input to determine the net supply and demand for balancing energy. In general, energy schedules that are less than the actual load result in balancing energy purchases while energy schedules higher than actual load result in balancing energy sales.”

Page 28, “In the aggregate, load schedules tend to be under-scheduled by an average of almost 1 percent and by higher amounts under peak demand conditions. In some hours, the load is underscheduled by 10 to 20 percent, which creates a sizable demand for balancing energy. This underscheduling together with the balancing energy offer patterns described below sometimes result in large balancing energy price increases.”

Page 31, “it is important for ERCOT to have accurate information in the resource plans that QSEs submit in order to avoid taking unnecessary and sometimes costly actions to maintain reliability. …The following factors explain most changes made to the resource plans.

• Changes in the Load Forecast – Weather forecasts and load expectations are constantly

changing up until real-time. When expected load increases, QSEs respond by committing

additional generation and increasing planned generation. Conversely, when the load

forecast decreases, QSEs respond by de-committing resources and decreasing planned

generation.”

Page 32, “Resource plans are not financially binding, yet they are used by ERCOT to make commitment decisions that can have significant cost implications. Hence, a market participant can affect ERCOT’s actions and the revenue it receives by submitting resource plans that do not represent efficient generator commitment and dispatch.”

Page 35, “The balancing energy market is the spot market for electricity in ERCOT. As is typical, only a small share of the power produced in ERCOT is transacted in the spot market. Although most power is purchased through bilateral forward contracts, outcomes in the balancing energy market are very important because of the expected pricing relationship between spot and forward markets.

Unless there are barriers that prevent arbitrage of the prices in the spot and forward markets, the prices in the forward market should be directly related to the prices in the spot market (i.e., the spot prices and forward prices should converge over the long-run).”

Page 52, “Figure 10 shows that the total volume of balancing up and balancing down energy as a share of actual load increased from an average of 4.6 percent in 2002 to 6.1 percent in 2003 and 5.7 percent in 2004. Thus, there was a general increase in trading through the balancing energy market after 2002. In addition, participants have generally been net purchasers of balancing energy rather than net sellers. Hence, they generally schedule less than their full load and rely on the balancing energy market to satisfy the remaining unscheduled load. One factor that influenced these patterns is the implementation of relaxed balanced schedules in November 2002. 

Relaxed balanced schedules allow market participants to intentionally schedule more or less than their anticipated load, and to buy or sell in the balancing energy market to satisfy their actual load obligations.”

Page 53, “Figure 10 shows that the average monthly net balancing energy volume has fluctuated significantly over the period, although it has been positive in most months in 2004.”

Page 55, “However, this figure indicates a relatively clear relationship, showing the balancing energy prices increasing as net balancing energy volume increases.”

Page 58, “However, this figure indicates a relatively clear relationship, showing the balancing energy prices increasing as net balancing energy volume increases.”

Page 67, “When load and generation fluctuate by larger amounts, more regulation is needed to keep the system in balance. This is particularly important in ERCOT due to the limited interconnections with adjacent areas, which results in much greater variations in frequency when generation does not precisely match load. Movements in load and

generation are greatest when the system is ramping, thus ERCOT generally needs approximately 50 percent more regulating capacity during ramping hours. When demand rises, higher-cost resources must be employed and prices should increase.”

Page 68, “On average, the quantities of regulation required by ERCOT in 2004 were 200 to 300 MW lower than in 2003. This has helped reduce the total costs of ancillary services.”

Page 91, “balancing energy prices are highly correlated with balancing energy deployments.”

Page 119, “While QSEs are expected to make their best effort to accurately forecast how they will operate their units, the resource plans are not financially binding and can be changed until shortly before real-time.23 Resource plans are used by ERCOT in some of its reliability assessments before real-time and to make additional commitments to maintain reliability. Therefore, it is important for ERCOT to have accurate information in the resource plans that QSEs submit in order to avoid taking unnecessary and sometimes costly actions to maintain reliability.”

Page 114, “The load forecasts used for this analysis are ERCOT’s public day-ahead load forecast and the real-time load forecast that is used by ERCOT to balance supply and demand in real-time. While many market participants use other forecasting tools, the change in ERCOT’s forecast from day-ahead to real-time will be highly correlated with the change for other forecasting tools. Thus, the change in the ERCOT load forecast provides a useful proxy for how most market participants expect demand to change from the day-ahead to the real-time.”

Page 115, “the load forecast changes more between the day ahead and realtime

than the generation plans of market participants. The trend indicates a positive correlation
between forecast load changes and planned generation changes.”

Page 116, “QSEs are generally not able to adjust their levels of planned generation as rapidly as necessary to adjust to changing expectations of real-time load. This underscores the need for the balancing energy market to operate efficiently since market participants will need to satisfy deviations between energy schedules and actual demand. … ERCOT relies on the QSE’s resource plans to assess whether resource commitments are sufficient to maintain reliability.”

Page 118,” The average change in net generation in Houston was close to zero at the beginning of the year, but dropped to –331 MW in June, and steadily increased thereafter. This generally matches the pattern of load forecasting (not shown here) which generally under-forecasted in the first five months of the year, but then began to  systematically over-forecast starting in June.”

Page 138, “After the Resource Plan validation in the afternoon of the day ahead, the replacement reserves market model will evaluate whether additional capacity is necessary. It does this by comparing the total capacity in the resource plans submitted by

market participants with the forecasted load and regulation and reserves requirements. If the capacity in resource plans of generators that plan to be on-line is insufficient, the market will procure sufficient capacity to cover the anticipated needs from the least expensive resource(s) available.”

Page 144, “As Figure 57 shows, the load duration curve for 2004 lies above the ones for 2003 and 2002. Although the peak day demand in 2004 was lower than in 2003, overall demand was 3 percent higher in 2004 than in 2003.”

In Conclusion:

One can conclude then that having an accurate forecast is directly related to managing the very large dollar risk in the balancing up energy market. It is imperative that where accuracy improvements can be make to settlement not only should be made but have a huge financial benefit to all market participants.
