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Q. Please state your name, business address, and present position with 1 

PacifiCorp dba Rocky Mountain Power (“the Company”). 2 

A. My name is Scott D. Thornton. My business address is 1407 W North Temple 3 

Street, Salt Lake City, Utah.  My present position is Manager, Metered Data 4 

Management in the Metering Business Unit.  5 

Q. What does that position entail? 6 

A. I direct the development of all class load profile estimates utilized in cost 7 

allocation, rate design, forecasting and special studies. I also direct the design, 8 

implementation, and maintenance of all load studies performed by both Rocky 9 

Mountain Power and Pacific Power companies. I am responsible for the 10 

development of load coincidence factors and for the determination of the 11 

distribution system peak for the Company. 12 

Q. Please briefly describe your education and business background? 13 

A. I have B.S. degrees in Accounting and Business Administration/Economics from 14 

Westminster College. Additionally, I have an MBA from Brigham Young 15 

University. I have over 32 years of experience with the Company, 27 of those 16 

years associated with load research activities 17 

Q. Have you appeared as a witness in previous Utah regulatory proceedings? 18 

A. Yes, I have.  19 

Purpose of Testimony 20 

Q. What is the purpose of your direct testimony? 21 

A. My testimony will provide an overview of load research in general, load research 22 

processes insofar as they apply to the development of class loads, and the 23 
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processes surrounding the development of load estimates used in the Company’s 24 

rate filing. 25 

Q. What is the purpose of load research? 26 

A. In the utility environment, load research provides the data needed for cost 27 

allocations and the resulting cost-of-service information. Most demand related 28 

costs of production, transmission, and distribution facilities can be allocated to the 29 

classes of service based on contribution to system peaks, contribution to 30 

distribution peaks, or individual customer demands that are determined from load 31 

research data.  Load studies are designed to provide information on rate related 32 

activities such as demands associated with specific customer classes at specific 33 

peak periods (system peak day). These loads are derived by either direct 34 

measurement, by sampling for rate groups or by other estimation procedures.  35 

Q. Why are load studies for some classes derived by sampling? 36 

A.  For rate groups where load profile meters are not used for billing purposes, direct 37 

measurement of customer or class loads is not available. For these customer 38 

groups, system peak and other load data is estimated through sampling and 39 

statistical analysis. 40 

Samples, by their very nature, are designed to provide information about 41 

something that is not otherwise readily available. Our load study samples are 42 

designed to estimate loads at the time of the monthly system peaks. This is not 43 

information that can be obtained from standard billing meters, and is not stored on 44 

a per customer basis in our billing systems.  45 
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Q. Were load studies used to provide load estimates in this rate filing? 46 

A.  Yes. In the state of Utah, sampling is used to provide load estimates for the 47 

Residential Class, Schedule 6, Schedule 10 and Schedule 23. Loads reported for 48 

all other major rate groups are derived through a full census of direct 49 

measurement, where every meter within a particular class is a load profile meter, 50 

or by other processes that will be detailed in this testimony.   51 

Sampling Overview 52 

Q.  Would you provide a brief overview of load sampling? 53 

A. There are a wide range of sampling options available for estimating load profile 54 

characteristics, from simple random to elaborate model-based sampling 55 

procedures. The two most widely accepted within the electric industry are simple 56 

random sampling and stratified random sampling. Simple random sampling has 57 

several advantages: Each unit of the population has the same probability of being 58 

selected. Simple random sampling is the easiest sampling technique to perform 59 

and the most flexible during analysis. In load research, simple random sampling is 60 

used mainly for populations with relatively few customers or for populations 61 

where individual units have similar characteristics.  62 

Stratified random sampling is a widely used and accepted technique used 63 

to reduce overall sample size. It divides the class of interest into sub-classes of 64 

like characteristics. The technique has the effect of reducing the overall variance 65 

of the class, thus reducing sample size. This generally results in significant 66 

reductions in the sample size required, versus simple random sampling.  67 
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Q.  Please detail the sampling philosophy employed by Rocky Mountain Power. 68 

A. All samples designed and installed in the state of Utah are based on stratified 69 

random samples, and the designs meet, or exceed the standard specified in 1978 70 

by Section 133 of the Public Utilities Regulatory Policy Act (“PURPA”) for the 71 

variable of interest. The specific parameters of the sample design are outlined in 72 

the Code of Federal Regulations (“CFR”), Title 18, Chapter 1, Subchapter K, Part 73 

290.403, Subpart B, which states: 74 

 “Accuracy Level. If sample metering is required, the sampling 75 
method and procedures for collecting, processing, and analyzing 76 
the sample loads, taken together, shall be designed so as to 77 
provide reasonably accurate data consistent with available 78 
technology and equipment. An accuracy of plus or minus 10 79 
percent at the 90 percent confidence level shall be used as a 80 
target for the measurement of group loads at the time of system 81 
and customer group peaks.”  82 

 
The PURPA specification has become a load research standard, 83 

particularly for samples that will be used to support rate cases or other regulatory 84 

requirements.  85 

Q.  Is stratified sampling a generally accepted practice for these types of studies? 86 

A. Yes. Stratified sample design is an industry-accepted practice which provides for 87 

the installation of dramatically fewer sample points to achieve target precision 88 

and confidence levels. This technique is endorsed by both the Association of 89 

Edison Illuminating Companies (“AEIC”) Load Research Committee, as well as 90 

the Western Load Research Association (“WLRA”).  91 

Load Data Utilized in this filing 92 

Q. Was data derived from load studies utilized in this current filing? 93 

A. Yes. Load estimates for this rate filing are derived from sample data collected 94 
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during the base year period July 2010 through June 2011. For those schedules 95 

where direct measurement is employed, the data represents actual measurements 96 

of load for the same base period. Street and area lighting load data is derived from 97 

proxy data collected during the same time period. 98 

Q. Please describe the data collected in these load studies. 99 

 A. For the rate groups identified, peak load data is estimated from these load 100 

samples. Sample participants have specialized load profile metering installed at 101 

their site. These meters record usage in hourly or sub-hourly increments for the 102 

duration of the load study (96 intervals/day/meter, 2,880 intervals/month/meter, 103 

35,040 intervals/year/meter). Because these meters record and store time-104 

differentiated usage data, we are able to determine usage for the sampled class for 105 

any identified date and time (system, jurisdictional, class peaks). This sample 106 

usage is the basis for the class load estimates utilized in cost of service studies. 107 

Q.  Which Rocky Mountain Power schedules have load profile metering 108 

installed? 109 

A. For those samples utilized in this filing, there were 170 such meters installed on 110 

residential class customers, 108 meters installed on Schedule 6 customers, 130 111 

meters installed on Schedule 10 customers and 75 load profile meters on Schedule 112 

23 customers. In addition, all Rocky Mountain Power customers with billed 113 

demand equal to or greater than 1,000 kW have load profile metering installed. 114 

Finally, the PacifiCorp Metering Business Policy manual, Appendix A.3 states: 115 

 “All new revenue loads that are calculated to be seven hundred 116 
and fifty kilowatts or greater shall have multifunction, interval 117 
data, solid state meters with remote communication access 118 
installed.” 119 
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The table below summarizes these installations: 120 

Utah         
  Data  Design  Sample Install  

Class/Schedule Source Criteria Size Date 

Sch 001 
Stratified random 
sample 90/5 170 October 2008 

          

Sch 006 
Stratified random 
sample 90/10 108 January 2009 

Sch 023 
Stratified random 
sample 90/10 75 October 2008 

          

Sch 010 
Stratified random 
sample 90/10 130 May 2006 

          
Sch 008 Direct Measurement Census Census Ongoing 
Sch 009 Direct Measurement Census Census Ongoing 
Sch 021 Direct Measurement Census Census Ongoing 
Sch 031 Direct Measurement Census Census Ongoing 

Street Lights Estimated 
Load estimated from proxy 
data     

 

Q. Can you please give an explanation of the table you’ve just presented? 121 

A. Yes. The first column lists those schedules or breakout of schedules for which 122 

time differentiated load estimates are required by the cost-of-service department.  123 

The second column, Data Source, identifies how the data is derived. Note that, 124 

depending on the schedule, these load estimates may be derived from sample data, 125 

direct measurement, or estimated using proxy data. The third column, Design 126 

Criteria, indicates the confidence and precision parameters that were used in the 127 

sample design. The residential class sample, for example, was designed to achieve 128 

±5 percent precision at the 90 percent confidence level for the variable of interest. 129 

More simply put, the sample will provide an estimate that is within ±5 percent of 130 

the actual value nine out of ten times. Note that schedules designated as Direct 131 
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Measurement indicate a Design Criteria of 100/0. This indicates that 100 percent 132 

of the time the loads derived from this group show 0 deviations from actual. The 133 

fourth column, Sample Size, indicates the number of load profile meters that were 134 

installed on a given schedule to meet the specified Design Criteria. A listing of 135 

Census indicates that all customers belonging to that particular group have load 136 

profile metering installed. The final column indicates when a given load study 137 

was installed. Those schedules from which load estimates are derived by stratified 138 

random sampling are replaced every five years. Census metering is only replaced 139 

if a given customer moves out of the specified census group. For instance, if a 140 

Schedule 8 customer were to be reclassified as a Schedule 6 or Schedule 23 141 

customer, he would be removed from the Schedule 8 group. Because he was 142 

reclassified into a group whose loads are determined by sampling, he would not 143 

be added to this group except through normal random selection. 144 

Q. According to the Load Research Working Group Report to the Commission, 145 

“data that were from sample designs created prior to 2006 were out of date 146 

and were not meeting the “PURPA Standard”. Was any of the class load data 147 

utilized in this filing derived from sample designs created prior to 2006? 148 

A.  No, they were not. Data for Utah rate Schedules 001, 006 and 023 were derived 149 

from samples that were designed and installed in 2008. Data for Schedule 010 150 

was derived from a sample that was designed and installed in 2006.  151 

Q.  Were these load studies designed to meet the “PURPA Standard” for the 152 

variable of interest? 153 

A. Yes they were. It should be noted, however, that PURPA does not define what 154 
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that variable of interest should be. For class load data utilized in this filing, the 155 

variable of interest specified in the sample design was the average system peak 156 

demand over a 12 month period, four months for irrigation. 157 

Q.  Did the Load Research Working Group address the acceptability of average 158 

system peak demand as an acceptable variable of interest? 159 

A. Yes they did. It was the general consensus of the group that that average system 160 

peak demand might not accurately capture the individual monthly variability 161 

inherent in these types of loads. As such, they recommended that the design 162 

standard be changed such that “the “PURPA Standard” would be met on a 163 

monthly basis. (Exhibit RMP___(SDT-1), page 7). They further recommended 164 

that Rocky Mountain Power’s current sample rotation schedule be modified and 165 

accelerated (Exhibit RMP___(SDT-1), page 10) to place these new sample 166 

designs into production as quickly as possible.  167 

Q.  Did the Company accept these recommendations? 168 

A. Yes, we did. Even though the current load studies for Utah Schedules 001 and 006 169 

were less than two years old, new load studies incorporating the revised design 170 

standard were put into production on July 1, 2011. Utah Schedules 010 and 023 171 

will be replaced in 2012.  172 

Q. Was data from the newly installed Schedule 001 and Schedule 006 load 173 

studies available for this filing? 174 

A. No, it was not. The historical base period utilized in this filing was July 1, 2010 175 

through June 30, 2011. The load studies mentioned weren’t placed into 176 

production until July 1, 2011. 177 
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Q. For those load studies utilized in this filing, how are sample customers 178 

selected? 179 

A. Per standard sampling theory, sample customers are randomly selected. If 180 

repeated samples were drawn, you would expect that the location of the sample 181 

sites would mirror the location of the target population. For a given individual 182 

sample, this would probably not be the case. We do not try to force sample 183 

selection to mirror the population as this can potentially introduce bias into the 184 

process. We do expect that the sample sites will generally follow population 185 

centers. When this is not the case, I will initiate a re-sample of the target 186 

population. 187 

Irrigation Load Estimates 188 

Q. Was this the process followed for all load studies? 189 

A. No, it was not. A slightly modified process was followed for irrigation load 190 

studies. 191 

Q. Please describe the process used to derive irrigation load estimates. 192 

A. The Load Research Working Group report to the Commission contains an 193 

excellent narrative on the process (Exhibit RMP___(SDT-1), page 12). It states 194 

“The Company’s irrigation customer sample, unlike the residential and small 195 

commercial classes, is selected from actively irrigating customers, rather than 196 

from all irrigation customers… An important reason for this is that a fairly sizable 197 

portion of irrigation customers – over 10 percent – are listed as active but will 198 

register zero electricity usage during an irrigation season. When the load research 199 

estimates are expanded by the total population, these initial estimates will always 200 
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be overstated, since this type of expansion assumes usage for the entire customer 201 

class. The Company’s treatment for this is to adjust this initial load estimate down 202 

to the actual billed or forecast energy levels.”  203 

Q. Does this approach provide reliable load estimates?  204 

A. I believe that it does. The approach is problematic in that normally, billing data is 205 

used to gauge the effectiveness of load study estimates. In the case of irrigation, 206 

the initial estimates will always be higher than the measured billing data, which is 207 

why there is always a downward adjustment. As such, it provides load estimates 208 

that are hard to validate against actual, measured usage. For a little over eight 209 

months out of the year, the off season, irrigation load estimates are derived from 210 

billing energy estimates, assuming a 100 percent load factor. For a little over three 211 

months each year, load estimates are derived utilizing the process described 212 

above. This process creates a load shape of actively irrigating customers and then 213 

adjusts that load shape down to match the billed or forecast energy levels of 214 

actively irrigating customers.  215 

Q. Doesn’t this process bias the study toward a higher contribution to peak? 216 

A. No, I don’t believe it does. Let me offer a simple example which I believe will 217 

illustrate the process, as well as highlight why I believe we are not biasing the 218 

estimates on the high side. Let’s suppose that we have a population of 10 100 watt 219 

light bulbs. One of these light bulbs is never turned on. The other nine bulbs are 220 

on every hour of every day. What we immediately know about this population is 221 

that the total demand at any given hour is 900 watts (100 watts x 9), the average 222 

demand per customer is 90 watts (900 watts / 10), the total monthly energy is 223 
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657,000 watt hours (900 watts X 730 hours), and the average usage per customer 224 

is 65,700 watt hours (657,000 /10). These are all known, measurable usage 225 

quantities.  226 

Q. Please describe how a sample of these light bulbs might look. 227 

A. Because there is almost no variance in this group, the sample would be very small 228 

and consist of one stratum (simple random sample). As we would not want to 229 

install the requisite metering on a customer who never registers usage, we would 230 

eliminate the non-usage light bulb from the sample selection process. The math 231 

would indicate a sample size of one for this group, but for purposes of this 232 

illustration we’ll select three. 233 

Q. What sort of results would you expect to see from this sample? 234 

A. The average demand per customer would be 100 watts ((100 watts x 3) / 3), 235 

higher than what we know the true average per customer demand to be (90 watts). 236 

The average usage per customer would be 73,000 watt hours (((100 x 730) x 3) / 237 

3), again higher than what we know the true average to be (65,700 watt hours). 238 

These average per customer sample quantities would then be multiplied by the 239 

number of customers in the population to determine the initial class usage. This 240 

operation would yield the following results: total class demand equal to 1,000 241 

watts (100 x 10) and total usage of 730,000 watt hours. Both of these quantities 242 

exceed what we know to be the actual usage quantities. But we don’t end the 243 

process here. We add one additional step. 244 

Q. What is that additional step? 245 

A. We adjust the load estimates down, always down, to match the billed energy of 246 



 

Page 12 – Direct Testimony of Scott D. Thornton 

the historical period, or the forecast energy of the test period. 247 

Q. What effect does this additional step have on the load estimates? 248 

A. Again, I’ll use the example above to illustrate. We know that the true amount of 249 

usage attributable to this group is 657,000. We know that the sample produced a 250 

usage estimate of 730,000 watt hours. Under the adjustment process described 251 

above, we would reduce the sample estimates by 10 percent (657,000 / 730,000). 252 

This, in turn, reduces the total demand estimate by 10 percent. As such, the 253 

sample estimate of 1,000 watts is reduced to 900 watts. Based on my earlier 254 

testimony, we know that 900 watts is absolutely the correct level of demand for 255 

this group. Even though the initial sample estimates were high, the complete 256 

estimation process, which included an adjustment to known quantities, produced 257 

the correct answer. 258 

Q. Obviously the situation you’ve described is simplified. Do you really believe 259 

the same process can be applied in loads where greater variance may exist? 260 

A. Yes, I do. The situation described deals with a customer group where the load 261 

factor equals 100 percent or, more simply, the peak demand equals the average 262 

demand. As such, a one-to-one correlation will exist between demand and energy. 263 

Most customer groups will not experience this one-to-one correlation. For them, a 264 

given change in energy will result in less of a change to coincident demand. Or, it 265 

may result in more of a change. It may even result in a one-to-one exchange. The 266 

one thing we do know is that a given change in energy will result in a “same 267 

direction” change in demand. Given that, there are some interesting parallels 268 

between the irrigation class and my light bulb example. 269 
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Q. Please describe these parallels. 270 

A. To begin with, sample load data is only used to estimate irrigation loads during 271 

the on-peak irrigation season, May 25th through September 15th. For the other 272 

eight plus months of the year, the load is based on a 100 percent load factor 273 

applied to billed energy, just like my light bulb example. Additionally, irrigation 274 

pumps behave very much like light bulbs. Once turned on, the load really doesn’t 275 

vary. A 40 kW pump will not vacillate between 20 kW and 60 kW. It stays right 276 

around 40 kW. From a sampling standpoint, this makes the irrigation class the 277 

most easily stratified group to deal with. There is no migration of customers 278 

between strata. 279 

Q. Does this mean that we should expect to see a one-to-one correlation between 280 

demand and energy for the irrigation class? 281 

A. No, it does not. Nor should we expect to see a negative correlation, where a 282 

downward adjustment of ‘X’ in energy results in an upward adjustment in 283 

demand. In practice, you might expect the demand adjustment to occasionally be 284 

less than ‘X’, occasionally be more than ‘X’ and occasionally equal to ‘X’, but the 285 

adjustment to demand would always be in the same direction as the adjustment to 286 

energy.  287 

Q. What do you perceive to be the major pitfall of the sampling methodology 288 

employed for the Utah irrigation class? 289 

A. The exclusion of non-usage customers from the sample selection frame lessens 290 

the variability of the load estimates. Reduced variability tends to yield load 291 

estimates which result in the class load factor being overstated. This is significant 292 
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since we already know that the load factor for the irrigation class is calculated at 293 

100 percent for eight plus months of the year. If the class load factor is overstated, 294 

the probability that we are understating class contribution to system peak 295 

increases. 296 

Q Do you believe that the load factor for the irrigation class data utilized in this 297 

filing is overstated? 298 

A. Yes, for the over eight months where billing data is utilized to produce demand 299 

estimates. No, for the over three months where sample data is used to provide 300 

estimates. For that on-season period, I believe the load factor is a reasonably 301 

accurate representation of the actual class load factor.  302 

Q. Did the Working Group provide a recommendation for the irrigation class 303 

load data? 304 

A. No, it did not. As stated in the report (Exhibit RMP___(SDT-1), page 12), “All 305 

participants agreed that load research data in this class is problematic. No clear 306 

solution was proposed”. 307 

Q. Does the Company have a plan to address the irrigation issue? 308 

 A. Yes it does. The current irrigation load study will be replaced before the 2012 309 

irrigation season begins. This replacement is in line with the revised sample 310 

rotation timeline proposed by the Working Group, and will be implemented 311 

utilizing the new design standards. Additionally, we intend to include both 312 

actively irrigating and active but not irrigating customers in the selection list. My 313 

current initial estimate for the size of the load study is 200 customers, up from the 314 

current 130. This new irrigation load study will contain more sample customers 315 
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than any other load study in any of the Company’s jurisdictions. 316 

Reliability of Load Data 317 

Q. Can a load study sample placed in service several years ago continue to 318 

provide reliable load estimates today? 319 

A. Yes. While a sample is selected and load research meters are placed into service 320 

for a particular customer class at a single point in time, the meters in the sample 321 

continue to provide continuous current load data as long as they remain in service. 322 

This is important as our customers are not static and have a tendency to change 323 

over time. Because our load study meters are always in place, we capture those 324 

changes and, as such, our load estimates will reflect design and appliance changes 325 

that occur over time.  326 

Q  How do we know these studies are performing as designed?  327 

A. As stated in the AIEC Load Research Manual, 2nd Edition, 2001, pages 7-26-7-27, 328 

which is widely accepted by the industry:  329 

 Since population demands are estimated from relatively small 330 
samples drawn from the population, a valid concern is how well 331 
the samples represent the universe. Actual population demands 332 
are unknown, precluding direct comparisons with estimated 333 
demands. The representativeness of a sample must, therefore, be 334 
judged on the basis of auxiliary variables that are available for 335 
both the sample and the total population and correlate well with 336 
the variable of interest, class demands. In these respects, energy 337 
use per customer is an acceptable proxy for demand. 338 

 
Energy use of the sample should correspond closely to the target 339 

population use (per customer), not only annually but also for each month of the 340 

year, after the application of any calendar month adjustments. This data validation 341 

is performed on all load study samples by Rocky Mountain Power’s load research 342 
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personnel.  343 

 Q. You had previously mentioned estimating loads from proxy data. Would you 344 

explain why you would use proxy data rather than either of the methods 345 

you’ve already identified? 346 

A. Yes. There are situations where installing load profile metering is cost prohibitive, 347 

or just not practical. Street lights, for instance, represent a prime example. We 348 

could install load studies to estimate these loads, but it makes much more 349 

economic sense to simply divide the monthly billed energy for the group by the 350 

number of burning hours for the given month.  351 

Adjustment of Historical Loads to Forecast Level 352 

Q. Are any adjustments made to the data before it is submitted for use in the 353 

cost of service study? 354 

A. Yes. Preparation of these loads includes an adjustment to extrapolate the historical 355 

base year loads to properly reflect forecast test year energy sales.  356 

Q. Please describe the method used to adjust base year class load data to test 357 

year forecast energy levels. 358 

A. The load research group prepares estimates of average per customer hourly 359 

demand for each customer rate class for every hour of the base historical year. We 360 

then calculate the base year monthly energy usage for each of these groups. This 361 

data is then extrapolated so that the value of the energy associated with these base 362 

year load estimates matches the forecast energy level. The data is further adjusted 363 

by the appropriate loss factor. Finally, the class load data is extracted and 364 

summarized for those dates and times identified as the base year system peaks.  365 
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Weatherization of Class Load Data 366 

Q. Does the Company “weather normalize” its load research data? 367 

A. No, not in the classical sense. The Company currently has no systems in place 368 

which would allow it to create the necessary, normalized load data. In its stead, 369 

forecast load estimates are based on base year load estimates, adjusted to forecast, 370 

weather normalized energy levels.  371 

Q. How does this differ from what would be considered a “normal” 372 

weatherization process? 373 

A. A more normal scenario might incorporate regressing a number of years (5, 10, 374 

15) of load data against weather variables. You would then forecast class loads 375 

forward by incorporating “normal” weather variables into some future period. A 376 

simpler solution might involve averaging peaks over a multi-year period and then 377 

adjusting them to forecast energy levels. 378 

Q. Did the Working Group provide a recommendation for weather normalizing 379 

class load data? 380 

A. No, we did not. As stated in the Working Group Summary (Exhibit 381 

RMP___(SDT-1), page 13), “The workgroup was unable to arrive at consensus on 382 

this issue”. Several individual recommendations were suggested however. The 383 

DPU suggested load shapes be averaged over a three to five year time period. The 384 

OCS supported using a time period longer than five years. The UIEC and UAE 385 

recommended that calibration of a single year of class load data to JAM load data 386 

as a better interim solution. 387 
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Q. Did you adopt any of these methods for this current filing? 388 

A. Yes, we adopted the approach suggested by the UIEC and UAE. Their 389 

recommendation provides a process whereby we can immediately bridge current 390 

practices into an acceptable solution until such time that the Company can 391 

implement an automated system to addresses these issues. This is a short term 392 

solution which we will utilize until we can put a process in place to normalize 393 

data over multi-year periods. Other proposals put forward would have required 394 

the development of software solutions which could not be developed in time to 395 

address the Company’s immediate needs. 396 

Q. Have you begun the process of putting such a system in place? 397 

A. Yes, we have. The Company has completed the RFP process and entered into 398 

negotiations for the purchase of such a system. We hope to have a workable 399 

solution in place by the end of the second quarter of 2012. 400 

Calibration of Loads  401 

Q. Are any other adjustments applied to these data? 402 

A. Yes, the sample data is subject to an additional calibration adjustment. One of the 403 

recommendations made to the Utah commission by the Load Research Working 404 

Group was to calibrate load data to more closely mirror reported jurisdictional 405 

load forecast estimates. The calibration process is based on the expectation that 406 

the sum of base year class loads should equal the total forecast jurisdictional load 407 

estimates. The parties in the Group agreed that there are a number of unknowns 408 

occurring in the system that will prevent an exact match, losses being the primary 409 

example, but the Group felt that these class load totals should certainly fall within 410 
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±5 percent of the total. While not all parties to the Group agreed with this process, 411 

most parties, including the Division, indicated that the Company should 412 

implement a calibration process in its future filings Exhibit RMP___(SDT-1). 413 

 Q. Would you describe this calibration process? 414 

 A. Yes. The process employs a 10%-5%-2% look at the monthly data. First, if the 415 

sum of class loads in any given month differs from the forecast jurisdictional load 416 

estimate by more than 10 percent, that month will be subject to further 417 

investigation to determine the cause of the variance and necessary adjustments 418 

will be made. Second, if a monthly variance lies between 5 percent and 10 419 

percent, the sample load data will be adjusted to a level sufficient to achieve a 420 

class load summation that does not exceed 5 percent. Last, if the result of the 421 

monthly 10 percent to five percent procedure results in an annual difference 422 

greater than two percent, the monthly calibration level will be lowered in an 423 

iterative process by 0.5 percent until the annual level of 2 percent is achieved. 424 

 Q. Is it possible that a specific month may exceed the 10 percent level even after 425 

calibration? 426 

 A. Yes it is. If the Company has made all reasonable efforts to determine that cause 427 

of a variance level in excess of 10 percent, and the variance is still in excess of 10 428 

percent, the Company will automatically adjust the data to the 5 percent level. 429 

 Q. In this current filing, did any months require calibration? 430 

 A. Yes. For the 2012/13 test year, four months exceeded allowable percentage levels 431 

and required calibration. The four months were June 2012 (-7.4 percent), 432 

September 2012 (7.1 percent), October 2012 (-11.7 percent), and May 2013 (15.6 433 
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percent). June and September, whose required adjustment fell between 5 percent 434 

and 10 percent, were directly adjusted to the five percent level. The other months 435 

required a more iterative process. 436 

 Q. Please describe that process. 437 

 A.  As each of these remaining months required an adjustment in excess of 10 438 

percent, we first looked at utilizing base year loads on the respective base year 439 

system peak day but coincident with the test year peak hours.  440 

 Q.  What was the result of this comparison? 441 

 A. The October difference decreased from -11.7 percent to -3.3 percent. This 442 

adjustment brought October to within acceptable calibration limits. A similar 443 

adjustment for May 2013 increased the difference from 15.6 percent to 16.1 444 

percent. As this latter adjustment fell outside calibration parameters, additional 445 

steps were looked at. 446 

 Q. What additional steps were investigated to adjust the May 2013 loads? 447 

 A. I reviewed the relative time of month for the base year system peak occurrences 448 

relative to the same information in the test year. For May, the test year peak 449 

occurred on 14th, or the second Tuesday of the month. The corresponding base 450 

year peak date is May 10, 2011. With this in mind, I compared the base year loads 451 

for May 10th at 15:00, the time of the test year peak against the test year loads. 452 

The resulting difference was 16.1 percent.  453 

Q. Were there additional steps taken to resolve the May difference? 454 

 A. Yes. As this comparison still resulted in a difference outside allowable calibration 455 

limits, we compared base year loads for May 10th at the time of the base year peak 456 
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against the test year loads at the time of the test year peak. The resulting 457 

difference was 15.9 percent. Having completed what I felt to be all reasonable 458 

options at gaining a favorable result, and still falling outside acceptable 459 

calibration parameters, system peak day loads coincident to the forecast system 460 

peak time were directly calibrated down to the 5 percent level. 461 

 Q. You discussed an additional 2 percent adjustment may be required. Did you 462 

find it necessary to employ this additional adjustment?  463 

 A.  No. Additional adjustments are required if the annual difference between the base 464 

year class load data and the test year forecast data exceed 2 percent. After 465 

applying the adjustments described above, the difference between these two 466 

metrics was 0.5 percent.  467 

Q. Do you believe that load estimates prepared by the load research group, and 468 

adjusted to encompass the calibration techniques previously described, 469 

accurately reflect actual population usage for the Utah customers identified 470 

previously?  471 

A. Yes I do. These estimates are prepared and reviewed following industry and the 472 

Company’s own standard practices, as defined below.  473 

a) All Utah load data samples incorporate stratified random design 474 
principles, which are the most commonly used sampling methods 475 
within our industry;  476 

b) All Utah load samples are designed to meet or exceed the PURPA 477 
standard of ±10 precision at the 90 percent confidence level for the 478 
variable of interest, average system peak demand over the 12 month 479 
base period. 480 

c) Samples are continuously reviewed to insure ongoing 481 
representativeness with the target population group. If samples 482 
continuously fall outside the acceptable limits, they are supplemented 483 
with additional sample points, or replaced.  484 
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All of these steps contribute to the reliability of the load estimates. As 485 

such, these estimates reflect a fair and accurate representation of the affected 486 

population’s usage at the various defined periods of interest.  487 

Q. Does this complete your direct testimony? 488 

A. Yes, it does. 489 
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	Q. Why are load studies for some classes derived by sampling?
	A.  For rate groups where load profile meters are not used for billing purposes, direct measurement of customer or class loads is not available. For these customer groups, system peak and other load data is estimated through sampling and statistical a...
	Samples, by their very nature, are designed to provide information about something that is not otherwise readily available. Our load study samples are designed to estimate loads at the time of the monthly system peaks. This is not information that can...
	Q. Were load studies used to provide load estimates in this rate filing?
	A.  Yes. In the state of Utah, sampling is used to provide load estimates for the Residential Class, Schedule 6, Schedule 10 and Schedule 23. Loads reported for all other major rate groups are derived through a full census of direct measurement, where...
	Sampling Overview
	Q.  Would you provide a brief overview of load sampling?
	A. There are a wide range of sampling options available for estimating load profile characteristics, from simple random to elaborate model-based sampling procedures. The two most widely accepted within the electric industry are simple random sampling ...
	Stratified random sampling is a widely used and accepted technique used to reduce overall sample size. It divides the class of interest into sub-classes of like characteristics. The technique has the effect of reducing the overall variance of the clas...
	Q.  Please detail the sampling philosophy employed by Rocky Mountain Power.
	A. All samples designed and installed in the state of Utah are based on stratified random samples, and the designs meet, or exceed the standard specified in 1978 by Section 133 of the Public Utilities Regulatory Policy Act (“PURPA”) for the variable o...
	U“Accuracy LevelU. If sample metering is required, the sampling method and procedures for collecting, processing, and analyzing the sample loads, taken together, shall be designed so as to provide reasonably accurate data consistent with available te...
	The PURPA specification has become a load research standard, particularly for samples that will be used to support rate cases or other regulatory requirements.
	Q.  Is stratified sampling a generally accepted practice for these types of studies?
	A. Yes. Stratified sample design is an industry-accepted practice which provides for the installation of dramatically fewer sample points to achieve target precision and confidence levels. This technique is endorsed by both the Association of Edison I...
	Load Data Utilized in this filing
	Q. Was data derived from load studies utilized in this current filing?
	A. Yes. Load estimates for this rate filing are derived from sample data collected during the base year period July 2010 through June 2011. For those schedules where direct measurement is employed, the data represents actual measurements of load for t...
	Q. Please describe the data collected in these load studies.
	A. For the rate groups identified, peak load data is estimated from these load samples. Sample participants have specialized load profile metering installed at their site. These meters record usage in hourly or sub-hourly increments for the duration ...
	Q.  Which Rocky Mountain Power schedules have load profile metering installed?
	A. For those samples utilized in this filing, there were 170 such meters installed on residential class customers, 108 meters installed on Schedule 6 customers, 130 meters installed on Schedule 10 customers and 75 load profile meters on Schedule 23 cu...
	“All new revenue loads that are calculated to be seven hundred and fifty kilowatts or greater shall have multifunction, interval data, solid state meters with remote communication access installed.”
	The table below summarizes these installations:
	Q. Can you please give an explanation of the table you’ve just presented?
	A. Yes. The first column lists those schedules or breakout of schedules for which time differentiated load estimates are required by the cost-of-service department.
	The second column, Data Source, identifies how the data is derived. Note that, depending on the schedule, these load estimates may be derived from sample data, direct measurement, or estimated using proxy data. The third column, Design Criteria, indic...
	Q. According to the Load Research Working Group Report to the Commission, “data that were from sample designs created prior to 2006 were out of date and were not meeting the “PURPA Standard”. Was any of the class load data utilized in this filing deri...
	A.  No, they were not. Data for Utah rate Schedules 001, 006 and 023 were derived from samples that were designed and installed in 2008. Data for Schedule 010 was derived from a sample that was designed and installed in 2006.
	Q.  Were these load studies designed to meet the “PURPA Standard” for the variable of interest?
	A. Yes they were. It should be noted, however, that PURPA does not define what that variable of interest should be. For class load data utilized in this filing, the variable of interest specified in the sample design was the average system peak demand...
	Q.  Did the Load Research Working Group address the acceptability of average system peak demand as an acceptable variable of interest?
	A. Yes they did. It was the general consensus of the group that that average system peak demand might not accurately capture the individual monthly variability inherent in these types of loads. As such, they recommended that the design standard be cha...
	Q.  Did the Company accept these recommendations?
	A. Yes, we did. Even though the current load studies for Utah Schedules 001 and 006 were less than two years old, new load studies incorporating the revised design standard were put into production on July 1P, P2011. Utah Schedules 010 and 023 will be...
	Q. Was data from the newly installed Schedule 001 and Schedule 006 load studies available for this filing?
	A. No, it was not. The historical base period utilized in this filing was July 1, 2010 through June 30, 2011. The load studies mentioned weren’t placed into production until July 1, 2011.
	Q. For those load studies utilized in this filing, how are sample customers selected?
	A. Per standard sampling theory, sample customers are randomly selected. If repeated samples were drawn, you would expect that the location of the sample sites would mirror the location of the target population. For a given individual sample, this wou...
	Irrigation Load Estimates
	Q. Was this the process followed for all load studies?
	A. No, it was not. A slightly modified process was followed for irrigation load studies.
	Q. Please describe the process used to derive irrigation load estimates.
	A. The Load Research Working Group report to the Commission contains an excellent narrative on the process (Exhibit RMP___(SDT-1), page 12). It states “The Company’s irrigation customer sample, unlike the residential and small commercial classes, is s...
	Q. Does this approach provide reliable load estimates?
	A. I believe that it does. The approach is problematic in that normally, billing data is used to gauge the effectiveness of load study estimates. In the case of irrigation, the initial estimates will always be higher than the measured billing data, wh...
	Q. Doesn’t this process bias the study toward a higher contribution to peak?
	A. No, I don’t believe it does. Let me offer a simple example which I believe will illustrate the process, as well as highlight why I believe we are not biasing the estimates on the high side. Let’s suppose that we have a population of 10 100 watt lig...
	Q. Please describe how a sample of these light bulbs might look.
	A. Because there is almost no variance in this group, the sample would be very small and consist of one stratum (simple random sample). As we would not want to install the requisite metering on a customer who never registers usage, we would eliminate ...
	Q. What sort of results would you expect to see from this sample?
	A. The average demand per customer would be 100 watts ((100 watts x 3) / 3), higher than what we know the true average per customer demand to be (90 watts). The average usage per customer would be 73,000 watt hours (((100 x 730) x 3) / 3), again highe...
	Q. What is that additional step?
	A. We adjust the load estimates down, always down, to match the billed energy of the historical period, or the forecast energy of the test period.
	Q. What effect does this additional step have on the load estimates?
	A. Again, I’ll use the example above to illustrate. We know that the true amount of usage attributable to this group is 657,000. We know that the sample produced a usage estimate of 730,000 watt hours. Under the adjustment process described above, we ...
	Q. Obviously the situation you’ve described is simplified. Do you really believe the same process can be applied in loads where greater variance may exist?
	A. Yes, I do. The situation described deals with a customer group where the load factor equals 100 percent or, more simply, the peak demand equals the average demand. As such, a one-to-one correlation will exist between demand and energy. Most custome...
	Q. Please describe these parallels.
	A. To begin with, sample load data is only used to estimate irrigation loads during the on-peak irrigation season, May 25PthP through September 15PthP. For the other eight plus months of the year, the load is based on a 100 percent load factor applied...
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	Since population demands are estimated from relatively small samples drawn from the population, a valid concern is how well the samples represent the universe. Actual population demands are unknown, precluding direct comparisons with estimated demand...
	Energy use of the sample should correspond closely to the target population use (per customer), not only annually but also for each month of the year, after the application of any calendar month adjustments. This data validation is performed on all lo...
	Q. You had previously mentioned estimating loads from proxy data. Would you explain why you would use proxy data rather than either of the methods you’ve already identified?
	Adjustment of Historical Loads to Forecast Level
	Q. Are any adjustments made to the data before it is submitted for use in the cost of service study?
	A. Yes. Preparation of these loads includes an adjustment to extrapolate the historical base year loads to properly reflect forecast test year energy sales.
	Q. Please describe the method used to adjust base year class load data to test year forecast energy levels.
	A. The load research group prepares estimates of average per customer hourly demand for each customer rate class for every hour of the base historical year. We then calculate the base year monthly energy usage for each of these groups. This data is th...
	Weatherization of Class Load Data
	Q. Does the Company “weather normalize” its load research data?
	A. No, not in the classical sense. The Company currently has no systems in place which would allow it to create the necessary, normalized load data. In its stead, forecast load estimates are based on base year load estimates, adjusted to forecast, wea...
	Q. How does this differ from what would be considered a “normal” weatherization process?
	A. A more normal scenario might incorporate regressing a number of years (5, 10, 15) of load data against weather variables. You would then forecast class loads forward by incorporating “normal” weather variables into some future period. A simpler sol...
	Q. Did the Working Group provide a recommendation for weather normalizing class load data?
	A. No, we did not. As stated in the Working Group Summary (Exhibit RMP___(SDT-1), page 13), “The workgroup was unable to arrive at consensus on this issue”. Several individual recommendations were suggested however. The DPU suggested load shapes be av...
	Q. Did you adopt any of these methods for this current filing?
	A. Yes, we adopted the approach suggested by the UIEC and UAE. Their recommendation provides a process whereby we can immediately bridge current practices into an acceptable solution until such time that the Company can implement an automated system t...
	Q. Have you begun the process of putting such a system in place?
	A. Yes, we have. The Company has completed the RFP process and entered into negotiations for the purchase of such a system. We hope to have a workable solution in place by the end of the second quarter of 2012.
	Calibration of Loads
	Q. Are any other adjustments applied to these data?
	A. Yes, the sample data is subject to an additional calibration adjustment. One of the recommendations made to the Utah commission by the Load Research Working Group was to calibrate load data to more closely mirror reported jurisdictional load foreca...
	Q. Would you describe this calibration process?
	A. Yes. The process employs a 10%-5%-2% look at the monthly data. First, if the sum of class loads in any given month differs from the forecast jurisdictional load estimate by more than 10 percent, that month will be subject to further investigation ...
	Q. Is it possible that a specific month may exceed the 10 percent level even after calibration?
	A. Yes it is. If the Company has made all reasonable efforts to determine that cause of a variance level in excess of 10 percent, and the variance is still in excess of 10 percent, the Company will automatically adjust the data to the 5 percent level.
	Q. In this current filing, did any months require calibration?
	A. Yes. For the 2012/13 test year, four months exceeded allowable percentage levels and required calibration. The four months were June 2012 (-7.4 percent), September 2012 (7.1 percent), October 2012 (-11.7 percent), and May 2013 (15.6 percent). June...
	Q. Please describe that process.
	A.  As each of these remaining months required an adjustment in excess of 10 percent, we first looked at utilizing base year loads on the respective base year system peak day but coincident with the test year peak hours.
	Q.  What was the result of this comparison?
	A. The October difference decreased from -11.7 percent to -3.3 percent. This adjustment brought October to within acceptable calibration limits. A similar adjustment for May 2013 increased the difference from 15.6 percent to 16.1 percent. As this lat...
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	a) All Utah load data samples incorporate stratified random design principles, which are the most commonly used sampling methods within our industry;
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