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PHILIP BARTHOLOMEW

DIRECT TESTIMONY

WOULDYOU PLEASE STATE YOUR NAME AND BUSINESS ADDRESS

MY NAME IS PHILIP ROBERT BARTHOLOMEW MY BUSINESS ADDRESS IS 321 HARVEY AVE

OKLAHOMA CITY OKLAHOMA 73102

BY WHOMARE YOU EMPLOYED AND IN WHAT CAPACITY

AM EMPLOYED BY OKLAHOMA GAS AND ELECTRIC COMPANY OGE AS MANAGER OF LOAD

DATA SOLUTIONS

WOULDYOU PLEASE SUMMARIZE YOUR EDUCATION AND PROFESSIONAL BACKGROUND

10 GRADUATED FROM BENTLEY UNIVERSITY FORMERLY BENTLEY COLLEGE IN 1983 WITH BACHELOR OF

11 SCIENCE DEGREE IN MANAGEMENT AND CONCENTRATIONS IN ECONOMICS AND COMPUTER SCIENCE

12 RECEIVED MY MASTERS IN BUSINESS ADMINISTRATION WITH HIGH HONORS FROM OKLAHOMA CITY

13 UNIVERSITY IN 1999

14 HAVE BEEN WORKING IN THE UTILITY LOAD RESEARCH FIELD FOR THE LAST 26 YEARS STARTING AS AN

15 ANALYST IN 1983 WAS PROMOTED TO SENIOR ANALYST IN 1986 BECAME LEAD ANALYST FOR

16 OGE IN 1995 AND WAS PROMOTED TO MANAGER IN 2002 HAVE COMPLETED NUMEROUS LOAD

17 RESEARCH AND REGULATORY COURSES INCLUDING

18 ASSOCIATION OF EDISON ILLUMINATING COMPANIES ADVANCED STATISTICS IN LOAD

19 RESEARCH GEORGIA STATE UNIVERSITY 1986

20 EDISON ELECTRIC INSTITUTES EEL ELECTRIC RATE FUNDAMENTALS COURSE INDIANA

21 UNIVERSITY 1996



AM THE VICECHAIRMAN OF THE ASSOCIATION OF EDISON ILLUMINATING COMPANIES LOAD

RESEARCH COMMITTEE HAVE MADE NUMEROUS PRESENTATIONS TO COMMISSIONERS AND

COMMISSION STAFF AND SUPPORTED OGES POSITIONS DURING THE RECENT DEMAND PROGRAM

RULEMAKING COLLABORATIVE

HAVE YOUR CREDENTIALS BEEN ACCEPTED BY THIS COMMISSION

NO RESPECTFULLY REQUEST THAT THE COMMISSION ACCEPT MY CREDENTIALS TO TESTIFY IN THIS

CAUSE

10 WHAT IS THE PURPOSE OF YOUR DIRECT TESTIMONY

11 THE PURPOSE OF MY TESTIMONY IS TO DISCUSS OGES METHOD FOR DETERMINING NORMALIZED

12 WEATHER SUCH NORMALIZED WEATHER IS USED BY OGE IN SETTING RATES FIRST OGE

13 DETERMINED THE EFFECT OF WEATHER ON MONTHLY ENERGY SALES AND ADJUSTED ITS TESTYEARS

14 MONTHLY ENERGY SALES TO REFLECT NORMAL WEATHER SECOND OGECONDUCTED SEPARATE

15 ANALYSIS TO DETERMINE THE EFFECT OF WEATHER ON HOURLY DEMAND AND ADJUSTED ITS TESTYEARS

16 HOURLY DEMAND TO REFLECT NORMAL WEATHER MY TESTIMONY IS ORGANIZED INTO TWO PARTS

17 WEATHER NORMALIZATION OF MONTHLY ENERGY SALES AND WEATHER NORMALIZATION OF HOURLY

18 DEMAND

19

20 HAS OGETRADITIONALLY WEATHER NORMALIZED MONTHLY ENERGY SALES AND HOURLY

21 DEMAND

22 NO WHILE OGE HAS TRADITIONALLY WEATHER NORMALIZED MONTHLY ENERGY SALES THIS IS THE

23 FIRST TIME OGE IS USING WEATHER NORMALIZED DEMAND ALLOCATORS AS PART OF THE REDBUD



SETTLEMENT OGE AGREED TO ANALYZE AND DEVELOP WEATHER NORMALIZED DEMAND

ALLOCATION IN ITS NEXT GENERAL RATE CASE WEATHER NORMALIZATION OF HOURLY DEMAND IS

ADDRESSED IN PART II OF THIS TESTIMONY

PART WEATHER NORMALIZATION OF MONTHLY ENERGY SALES

WHY DOES OGEWEATHER NORMALIZE MONTHLY ENERGY SALES

OKLAHOMA WEATHER FLUCTUATES SIGNIFICANTLY FROM MONTH TO MONTH AND YEAR TO YEAR

EXHIBIT PRB DETAILS THESE FLUCTUATIONS IN TERMS OF HEATING DEGREE DAYS HDD AND

COOLING DEGREE DAYS CDD IN THE TEST YEAR THE CALCULATION OF HDD AND CDD IS

10 RELATIVELY COMPLICATED BUT IT IS BASICALLY DESIGNED TO PROVIDE RELATIVE LEVEL OF HEATING OR

11 COOLING NEEDS ON DAYS ACROSS THE YEAR COMPARED TO NORMAL HEATING OR COOLING NEEDS

12 AFFECT ENERGY USAGE WHICH IN TURN AFFECTS HOW OGE OPERATES ITS GENERATION FACILITIES

13 AND THE PRODUCTION COSTS IN GIVEN MONTH WEATHER NORMALIZING MONTHLY ENERGY SALES

14 REMOVES UNEXPECTED FLUCTUATIONS IN TEMPERATURES NORMAL TEMPERATURES AND

15 CORRESPONDING NORMAL ENERGY SALES VOLUMES ARE USED TO CALCULATE FUTURE REVENUE

16 REQUIREMENTS

17

18 FOR WHICH CUSTOMER CLASSES DOES OGEWEATHER NORMALIZE MONTHLY ENERGY SALES

19 OGE WEATHER NORMALIZED MONTHLY ENERGY SALES FOR MOST SECONDARY LOADS IE MOST

20 SERVICE LEVEL CUSTOMER CLASSES AND ALL FERC CUSTOMER CLASSES TABLE DETAILS THESE

21 CUSTOMER CLASSES

CAUSE NO PUD 200800086 ORDER NO 559892 AUGUST 24 2008



TABLET

WEATHER NORMALIZED CUSTOMER CLASSES

SERVICE
RATE CLASS

LEVEL

RESIDENTIAL

GENERAL SERVICE GS
SCHOOLS NONDEMAND

SCHOOLS DEMAND

POWER AND LIGHT PL

MUNICIPAL ACCOUNTS ALL

COO ERATIVE ACCOUNTS ALL

WHY DOES OGENOT WEATHER NORMALIZE OTHER RATE CLASSES

THE REMAINING RATE CLASSES DO NOT DEMONSTRATE STATISTICALLY RELEVANT CORRELATIONS BETWEEN

TEMPERATURE AND ENERGY USAGE FOR EXAMPLE MUNICIPAL PUMPING CUSTOMERS PMI ARE

DRIVEN BY THE NEED FOR WATER NOT TEMPERATURE AND LARGE POWERAND LIGHT CUSTOMERS ARE

DRIVEN BY PRODUCTION SCHEDULES

PLEASE EXPLAIN HOWWEATHER CAN AFFECT ENERGY SALES IN SUMMERMONTHS

10 DURING PERIODS OF EXTREME HIGH TEMPERATURES IN THE SUMMER MONTHS TOTAL ENERGY SALES

11 TEND TO BE HIGHER THAN EXPECTED OR NORMAL CONVERSELY WHEN TEMPERATURES ARE MILDER

12 THAN EXPECTED TOTAL SALES WILL TEND TO BE LOWER THAN EXPECTED OGE USES REGRESSION

13 ANALYSIS TO QUANTIFY HOW MUCH ENERGY USAGE IS DEPENDENT UPON OR EXPLAINED BY

14 TEMPERATURE FOR EXAMPLE AS EXPLAINED MORE FULLY BELOW OGE REGRESSION ANALYSIS

15 FOR MONTHLY ENERGY SALES SHOWS THAT THERE IS 9899 PERCENT PROBABILITY THAT THERE IS

16 RELATIONSHIP BETWEEN RESIDENTIAL ENERGY SALES AND TEMPERATURE STATISTICALLY THIS 9899



PERCENT REFERS TO THE CORRELATION COEFFICIENT WHICH IS MEASURE ON HOW CLOSELY RELATED

DEPENDENT VARIABLE ENERGY USAGE IS TO AN INDEPENDENT VARIABLE TEMPERATURE

DOES WEATHER NORMALIZATION OF CUSTOMER CLASS ENERGY SALES REMOVE UNEXPECTED

FLUCTUATIONS IN ENERGY USAGE

YES WEATHER NORMALIZATION ADJUSTS MONTHLY ENERGY SALES APPROPRIATELY ACROSS THE TEST

PERIOD ENERGY SALES DURING THE SUMMER MONTHS ARE ADJUSTED DOWNWARDWHEN ACTUAL

WEATHER IS HOTTER THAN NORMAL AND UPWARDS WHEN IT IS COOLER THAN NORMAL CONVERSELY

WINTER SALES ARE ADJUSTED UPWARDS WHEN THE WEATHER IS HOTTER THAN NORMAL AND DOWNWARD

10 WHEN IT IS COLDER THAN NORMAL

11

12 IS WEATHER NORMALIZATION OF MONTHLY ENERGY SALES NEWPROCESS FOR OGE

13 NO OGE HAS PERFORMED WEATHER NORMALIZATION OF ITS MONTHLY ENERGY SALES IN SUPPORT

14 OF RATE CASE FILINGS AND OTHER KEY BUSINESS FUNCTIONS LIKE SEC REPORTING FOR MANY YEARS

15

16 IS OGEPROPOSING ANY CHANGES IN ITS WEATHER NORMALIZATION PROCESS FOR MONTHLY

17 ENERGY SALES

18 YES OGE IS PROPOSING TO MAKE TWO CHANGES IN ITS METHOD FOR WEATHER NORMALIZING

19 MONTHLY ENERGY SALES FIRST OGE IS EXPANDING THE AMOUNT OF DATA USED IN ITS

20 REGRESSION MODELING SECOND OGE IS PROPOSING TO USE MORE RECENT WEATHER DATA IN

21 DETERMINING NORMAL WEATHER



CAN YOU BE MORE SPECIFIC ABOUT THE FIRST CHANGE OGES INCREASE IN THE AMOUNT

OF DATA USED IN THE REGRESSION ANALYSIS

YES OGE INCREASED THE NUMBER OF YEARS USED IN THE REGRESSION MODEL INSTEAD OF USING

ONLY ONE YEAR 12 MONTHS OF ENERGY SALES AND WEATHER DATA OGE USED FIVE YEARS OF

HISTORICAL DATA IN ADDITION INSTEAD OF USING ONLY COOLING DEGREE DAYS CDD FOR EACH

MONTH OF DATA USED IN THE MODEL OGE ALSO INCORPORATED INTO THE MODEL HEATING DEGREE

DAYS HDD INFORMATION FOR ALL MONTHS THE USE OF HDD INFORMATION ALLOWS OGE TO

MORE ACCURATELY MODEL NONSUMMER MONTH PERIODS FOR PURPOSES OF ESTIMATING ENERGY

SALES

10

11 WHY IS THE INCREASED NUMBER OF YEARS IMPORTANT

12 THE INCREASED NUMBER OF YEARS PROVIDES MORE DATA POINTS FROM WHICH REGRESSION MODEL

13 CAN DETERMINE THE RELATIONSHIP BETWEEN ENERGY SALES AND WEATHER ESSENTIALLY REGRESSION

14 MODELING GRAPHS PAIRS SETS OF DATA LOAD AND WEATHER AND DRAWS LINE THE REGRESSION

15 MODEL BETWEEN THESE DATA POINTS SO THAT THE DISTANCE BETWEEN THE LINE AND ALL DATA POINTS

16 IS MINIMIZED HAVING 60 DATA POINTS IE YEARS OF MONTHLY SALES AND WEATHER DATA

17 POINTS PROVIDES MORE PRECISE LINE THAN 12 DATA POINTS TABLE CONTAINS TWO GRAPHICS

18 THAT ILLUSTRATE THE MODELING DIFFERENCES BETWEEN USING 30 SUMMER DATA POINTS FROM

19 CONSECUTIVE YEARS TO USING DATA POINTS FROM THE SUMMER MONTHS IN THE TEST YEAR



TABLE

EXAMPLE YEAR SUMMER MONTHS

SCATTER PLOT PAIRED DATA POINTS

1100000

REGRESSION MODEL 711 5O2
1000000

900000

800000

700000

600000

500000

400000

100 200 300 400 500 600 700

COOLING DEGREE DAYS CDD

ENERGY COOLING DEGREE DAYS LINEAR ENERGY COOLING DEGREEDAYS

EXAMPLE TEST YEAR SUMMER MONTHS

SCATTER PLOT PAIRED DATA POINTS

1000000

REGRESSION MODEL 86919X 406133

900000

800000

700000

600000

500000

400000

100 200 300 400 500 600 700

COOLING DEGREEDAYS CDD

ENERGY COOLING DEGREE DAYS LINEAR ENERGY COOLING DEGREEDAYS



WHAT IS THE SECOND CHANGE

IN PREVIOUS WEATHER NORMALIZATION ANALYSES OGE USED THE NATIONAL OCEANIC AND

ATMOSPHERE ADMINISTRATIONS NOAA THIRTY 30 YEAR DECADEENDING NORMAL WEATHER

VALUES THUS IN CALCULATING NORMAL WEATHER IN 2009 OGE WOULD HAVE USED NOAA

WEATHER VALUES FROM 1971 TO 2000 USE OF NOAAS DECADEENDING DATA MEANS THAT RATE

CASE FILED IN 2009 WILL BE DEPRIVED THE BENEFITS OF HAVING THE MOST RECENT WEATHER DATA

INCLUDED IN THE WEATHER NORMALIZATION ANALYSIS IN AN EFFORT TO USE MORE RECENT DATA IN ITS

WEATHER NORMALIZATION ANALYSIS OGE HAS DECIDED TO REPLACE THE NOAA DATA WITH THE

MOST RECENT THIRTY YEARS OF WEATHER VALUES ENDING NOVEMBER 2007 THIS DATA COMES FROM

10 NOAA AS WELL THE ONLY DIFFERENCE IS THAT INSTEAD OF NOAA CALCULATING THE NORMAL

11 VALUES OGE HAS GENERATED THE HDD AND CDD NORMAL VALUES USING THE EXACT SAME

12 METHOD AS NOAA AND USING MORE RECENT YEARS OF DATA

13

14 WHYDID OGEMAKE THESE CHANGES

15 DURING RECENT CONVERSATIONS BETWEEN STAFF AT THE OKLAHOMA CORPORATION COMMISSION AND

16 THE ARKANSAS PUBLIC SERVICE COMMISSION AND OGES REGULATORY AFFAIRS DEPARTMENT IT

17 BECAME CLEAR THAT OGECOULD IMPROVE THE WEATHERNORMALIZATION PROCESSES BY USING

18 LARGER AMOUNT OF DATA IE FIVE YEARS OF MONTHLY ENERGY SALES AND WEATHER DATA INSTEAD

19 OF ONE YEAR IN THE REGRESSION ANALYSIS AND II INCLUDING MORE RECENT YEARS IN

20 DETERMINATION OF NORMAL WEATHER ESTIMATES



PLEASE DESCRIBE THE WEATHER NORMALIZATION OF ENERGY SALES PROCESS USED IN THIS CASE

THE FIRST STEP IS TO DEVELOP THE REGRESSION MODEL USING YEARS OF MONTHLY ENERGY SALES FOR

EACH CUSTOMER CLASS IDENTIFIED IN TABLE ABOVE AND YEARS OF WEATHER DATA USING THIS

REGRESSION MODEL OGE DETERMINES WHAT ENERGY SALES WOULD HAVE BEEN OVER THE COURSE

OF THE TEST YEAR PREDICTED ACTUAL SALES THEN OGE USES THE MOST RECENT THIRTY 30

YEARS OF WEATHER DATA TO DETERMINE NORMAL WEATHER FOR EACH MONTH FOR EXAMPLE

OGE TAKES THE AVERAGE OF THE MOST RECENT THIRTY 30 NOVEMBERS TO DETERMINE THE

NORMAL NOVEMBER TEMPERATURE THESE NORMAL WEATHER VALUES ARE THEN PLUGGED INTO THE

REGRESSION MODEL TO ESTIMATE THE WEATHER NORMALIZED ENERGY SALES FOR EACH MONTH OF THE

10 TEST YEAR ESTIMATED WEATHER NORMAL SALES OGE NEXT CALCULATES THE DIFFERENCE

11 BETWEEN THE PREDICTED ACTUAL SALES AND THE ESTIMATED WEATHER NORMAL SALES IN EACH

12 MONTH OF THE TEST YEAR SALES DIFFERENCE THAT SALES DIFFERENCE IS THE VALUE OF HOW

13 WEATHER AFFECTS ENERGY SALES THE FINAL STEP IN THE ANALYSIS IS TO ADJUST ACTUAL MONTHLY

14 ENERGY SALES DURING THE TEST YEAR BY THE SALES DIFFERENCE TO DETERMINE WEATHER NORMALIZED

15 ENERGY SALES FOR EACH MONTH

16

17 WHY DOES OGEUSE ITS REGRESSION MODEL TO DETERMINE THE RELATIONSHIP BETWEEN

18 MONTHLY ENERGY SALES AND WEATHER

19 OGE USES THE REGRESSION MODEL TO DETERMINE THE RELATIONSHIP BETWEEN MONTHLY ENERGY

20 SALES AND WEATHER BECAUSE SUCH MODELS HAVE BEEN EXTREMELY SUCCESSFUL IN PINPOINTING

21 JUST HOWDEPENDENTSENSITIVE ENERGY SALES ARE TO TEMPERATURE AS ONE CAN SEE IN TABLE

22 BELOW THE REGRESSION MODELS ARE PERFORMING VERY WELL MODEL PERFORMANCES ARE

10



GENERALLY MEASURED BY THEIR CORRELATION COEFFICIENTS PEARSONS RSQUARED TEST AND MEAN

ABSOLUTE PERCENT ERROR MAPE

TABLE3

MODEL PERFORMANCE RESULTS

PEARSON MEAN

CORRELATION CORRELATION ABSOLUTE
JURISDICTION RATE CLASS

COEFFICIENT COEFFICIENT PERCENT

SQUARED ERROR

PEARSON RSQUARE MAPE

RESIDENTIAL R1 09899 0988 227
GENERAL SERVICE GS1 09899 0985 146

OKLAHOMA
POWER AND LIGHT PLL 09899 098 142

SCHOOLS DEMAND 09899 0985 128
SCHOOLS NONDEMAND 09844 0969 254
POWERAND LIGHT TOU 09592 0959 162

FERC
ALL MUNICIPAL 09894 0979 268
ALL COOPERATIVE 09752 0951 373

NOTE SEE WPM7 PART II FOR MORE INFORMATION

THE CORRELATION COEFFICIENT IS VALUE BETWEEN AND THAT INDICATES IF THERE IS

RELATIONSHIP BETWEEN THE DEPENDANT VARIABLE SALES AND THE INDEPENDENT VARIABLE

WEATHER THE RSQUARE TEST DETERMINES HOW MUCH OF THE RELATIONSHIP IS EXPLAINED BY THE

INDEPENDENT VARIABLE THE MAPE MEASURE OF ACCURACY IN FITTED TIME SERIES VALUE WHAT

IS THE AVERAGE ERROR OBSERVED WHEN THE MODEL USES ACTUAL WEATHER AS AN INPUT TABLE

SHOWS THAT THERE IS CLOSE RELATIONSHIP BETWEEN ENERGY SALES AND WEATHER AND THE MAPE

10 PERCENTAGES CONFIRM THE ACCURACY OF THESE CALCULATIONS BY SHOWING SMALL AMOUNT OF

11 ERROR FOR EXAMPLE THE MODEL SHOWS THAT THERE IS 9899 RELATIONSHIP BETWEEN

12 GENERAL SERVICE SALES AND WEATHER II THE INDEPENDENT VARIABLE WEATHER EXPLAINS 985

13 OF THIS RELATIONSHIP AND III WHEN ACTUAL WEATHER IS USED WITH THE MODEL THE AVERAGE

14 ERROR FOR ALL MONTHS WAS 146

11



PART 11 WEATHER NORMALIZATION OF HOURLY DEMAND

WHY DID OGEDECIDE TO WEATHER NORMALIZE HOURLY DEMAND

AS RESULT OF THE REDBUD SETTLEMENT OGF ANALYZED AND DEVELOPED WEATHER

NORMALIZATION METHODOLOGY FOR HOURLY DEMAND THE GOAL OF THIS ANALYSIS AS SET OUT IN

THT SETTLEMENT WAS ASSIGNING THE APPROPRIATE COSTS TO CUSTOMER CLASSES AND ELIMINATING

INTER CLASS SUBSIDIES OGL HAS DETERMINED THAT WEATHEI NORMALIZING HOURLY DEMAND

INDEED STABILIZES CROSS CLASS AND INTRA CLASS CONTRIBUTIONS TO THE OMPANY SYSTEM PEAK

FROM YEARDO YEAR TABLE BELOW DCMON4RATC HO EATHCR NORMALI STABILIZES THE

OKTAHOMA RESIDENTIAL CLASS HE WEATHER NORMALIZED PERCENTAGES REVEAL CONSTANT

10 GROWTH IN THE RESIDENTIAL CLASS CONTRIBUTION TO THE COMPANY SYSTEM PEAK HE NON

WEATHEI NORMALIZATION CONTRIBUTIONS TO SYSTEM PEAK VARY FROM 49 DOWN TO 46 AND

12 THEN BACK UP TO 49 CALENDAR YEAR 2006 WAS THE HOTTEST YEAR THIS DECADC WHICH DROVE

13 USAGE IN THC RESIDENTIAL CLASS MUCH HIGHER THAN NORMAL HAD COSTS BCEN ALLOCATED ON THAT

14 PERCENT IT IS UNLIKELY THAT RESIDENTIAL CUSTOMERS WOULD DEMAND AS MUCH POWER IN THE NEXT

15 COUPLE OF YEARS

16
TABLE

RESIDENTIAL CLASS

PERCENT OF OKLAHOMA RETAIL

5FY

49

45

47

46

45

44

006 2001 2008

II UNCIDN PEAK NORMAL ICD DC INUDEUT PEAK NORRIAI IA ION

CAUSE NE PUD 2OO ORDLR 559892 AIIAEHRNENI JOINT SUPULAITON SCULERNENI AGREERNCFLI SECTION
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IS HOURLY DEMAND WEATHER NORMALIZATION SIMILAR TO THE MONTHLY SALES WEATHER

NORMALIZATION DISCUSSED ABOVE

YES IT IS SIMILAR PROCESS HOWEVER WHERE THE MONTHLY ENERGY SALES NORMALIZATION

PROCESS ESTIMATES MONTHLY EFFECTS ON ENERGY SALES DUE TO NORMALIZED WEATHER THE HOURLY

MODELS ARE DESIGNED TO ESTIMATE HOURLY EFFECTS ON DEMAND DUE TO NORMALIZED WEATHER

THUS INSTEAD OF IDENTIFYING 12 MONTHLY VALUES OF WEATHER NORMALIZED ENERGY SALES THE

HOURLY MODEL CALCULATES WEATHER NORMALIZED DEMAND VALUE FOR 8784 HOURS IN THE TEST

YEAR FOR EACH CUSTOMER CLASS ANALYZED SINCE OGE NEEDS TO ESTIMATE EVERY HOUR IN THE

TEST YEAR WE DEVELOPED TWENTY FOUR 24 REGRESSION MODELS ONE FOR EACH HOUR OF THE DAY

10 FOR EXAMPLE ONE MODEL WAS DEVELOPED TO ESTIMATE LOADING FOR THE FIRST HOUR 0001

11 THROUGH 0100 OF EACH DAY VARIOUS INDEPENDENT VARIABLES WERE USED IN EACH REGRESSION

12 MODEL

13

14 WHAT IS THE FIRST STEP IN PERFORMING HOURLY DEMANDWEATHER NORMALIZATION

15 FIRST OGE IDENTIFIED WHAT RATE CLASSES WERE GOING TO BE SUBJECT TO WEATHER NORMALIZED

16 HOURLY DEMAND IN ORDER TO SELECT THESE RATE CLASSES OGE PERFORMED REGRESSION

17 ANALYSIS FOR ALL CUSTOMER RATE CLASSES TO DETERMINE HOWSENSITIVE SUCH RATE CLASSES WERE TO

18 WEATHER CUSTOMER RATE CLASSES WERE CATEGORIZED WITH EITHER LOW MEDIUM OR HIGH

19 SENSITIVITY TO WEATHER OGE EXCLUDED ANY CUSTOMER RATE CLASSES WITH LOW SENSITIVITY TO

20 WEATHER FROM ITS WEATHER NORMALIZATION EFFORTS AS IT IS ONLY APPROPRIATE TO WEATHER

21 NORMALIZE HOURLY LOADS FOR CUSTOMER CLASSES WHO ARE LIKELY TO CHANGE THEIR USAGE BECAUSE

22 OF WEATHER

13



HOWMANY CUSTOMER RATE CLASSES WERE DETERMINED TO BE WEATHER SENSITIVE

OGE HAS SEVENTY FIVE 75 TOTAL CUSTOMER RATE CLASSES BASED ON ITS SERIES OF

REGRESSION ANALYSES OGE DETERMINED THAT THIRTYTHREE 33 OF OUR 75 RATE CLASSES AND

SERVICE LEVEL CATEGORIES HAD MEDIUM TO HIGH WEATHER SENSITIVITY OGE CONDUCTED

WEATHER NORMALIZATION OF HOURLY DEMAND FOR EACH OF THE 33 CUSTOMER RATE CLASSES

WHAT IS THE NEXT STEP IN PERFORMING HOURLY DEMAND WEATHER NORMALIZATION

AFTER DETERMINING WHICH CUSTOMER RATE CLASSES WOULD BE INCLUDED IN THE WEATHER

NORMALIZATION ANALYSIS OGE DEVELOPED TWENTYFIVE 25 REGRESSION MODELS FOR EACH OF

10 THE 33 CUSTOMER RATE CLASSES ONE DAILY MODEL AND 24 HOURLY MODELS THE DAILY MODEL

11 ESTIMATES EACH CUSTOMER CLASS TOTAL ENERGY USE IN GIVEN DAY AND IS USED AS AN

12 INDEPENDENT VARIABLE FOR EACH OF THE 24 HOURLY MODELS EACH OF THE 24 HOURLY MODELS

13 INCORPORATES THE INDEPENDENT VARIABLES LISTED IN THE FOLLOWING TABLE TO ESTIMATE HOURLY

14 LOADS

15 TABLE REGRESSION VARIABLES

INDEPENDENT VARIABLE COMMENT

DA OF THE WEEK MONDAY TUESDAY ETC

MONTH OF YEAR JANUARY FEBRUARY ETC

HOLIDAY OR

HOURS OF DARKNESS NOAA

HEATING DEGREE DAYS HDD NOAA BASE 65

HEATIN DE REE DA PREVIOUS DA COLD BUILD UP

COOLING DEGREE DAYS CDD NOAA BASE 65

COOLING DEGREE DAYS PREVIOUS DAY HEAT BUILD UP

SIGNIFICANT WEATHER EVENTS OR ICE STORM ETC

DAILY ENERGY FROM DAILY MODEL

FOR PURPOSES OF THIS TESTIMONY RATE CLASSES INCLUDES CUSTOMER RATE CLASSES AND SERVICE LEVEL CATEGORIES

14



AFTER DEVELOPING THE 25 REGRESSION MODELS FOR EACH APPLICABLE CUSTOMER RATE CLASS

WHAT WAS THE NEXT STEP IN OGES WEATHER NORMALIZATION PROCESS

MUCH LIKE THE WEATHER NORMALIZATION ANALYSIS FOR MONTHLY ENERGY SALES OGE

SUBSTITUTES ACTUAL WEATHER DATA FROM THE TEST YEAR INTO THE REGRESSION MODELS THIS RESULTS

IN SERIES OF PREDICTED DEMAND CURVES FOR EACH HOUR OF THE TEST YEAR THESE PREDICTED

DEMAND CURVES IS THE BASELINE USED TO DETERMINE THE EFFECT OF NORMAL WEATHER ON ACTUAL

LOAD

WHAT IS THE NEXT STEP

10 AS WITH WEATHER NORMALIZATION OF MONTHLY ENERGY SALES OGE NEXT DETERMINES

11 NORMAL HOURLY TEMPERATURES FOR EACH HOUR OF THE TEST YEAR OGE DETERMINED THESE

12 NORMAL HOURLY TEMPERATURE VALUES BY LOOKING AT THE MOST RECENT TWENTY 20 YEARS OF

13 HOURLY TEMPERATURES AND THEN USING RANK AND AVERAGE PROCESS RANK AND AVERAGE

14 REFERS TO TWO PROCESSES WHOSE OUTPUTS ARE COMBINED AT THE VERY END THE FIRST PROCESS IS

15 KNOWN AS RANK AND AVERAGE BY TEMPERATURE AND IS USED TO DEVELOP TYPICAL DAILY WEATHER

16 PROFILES RANKING IS THE PROCESS WHERE EACH DAY IN MONTH IS SORTED FROM HIGHEST TO

17 LOWEST BY ITS MAXIMUM TEMPERATURE AND AVERAGE TEMPERATURE EACH DAY IS THEN ASSIGNED

18 RANK FROM TO 30 OR 28 29 OR 31 DEPENDING ON THE NUMBER OF DAYS IN GIVEN MONTH

19 WITH BEING THE HIGHEST TEMPERATURE DAY AND 30 BEING THE LOWEST THIS SAME RANKING IS

20 DONE FOR EACH OF THE TWENTY 20 HISTORICAL YEARS FOR THE SAME MONTH THE RESULT IS

21 TYPICAL HOTTEST DAY FOR THE MONTH TYPICAL SECOND HOTTEST DAY AND SO ON THROUGH TO THE

22 TYPICAL COLDEST DAY THIS PROCESS IS PERFORMEDFOR EACH OF THE 12 MONTHS

15



THE SECOND PROCESS IS KNOWN AS RANK AND AVERAGE BY DAY THIS PROCESS AVERAGES THE

DAYS IN EACH MONTH ACCORDING TO TEMPERATURE USING TWENTY YEARS OF HISTORICAL DATA IE

AVERAGE TEMPERATURES FOR ALL JULY THEN ALL JULY ETC THESE AVERAGE DAY VALUES ARE

THEN SORTED AND RANKED FROM HIGHEST TO LOWEST THE RESULT IS 12 MONTHS OF CHRONOLOGICALLY

SORTED DAYS WITH AN ASSOCIATE RANK ASSIGNED TO IT

THE TWO PROCESSES ARE THEN COMBINED INTO THE CHRONOLOGICALLY SORTED FILE BY MONTH AND

RANKED ORDER FOR EXAMPLE JANUARY 1ST MAY BE RANKED AS THE SIXTH HOTTEST DAY RANK AND

AVERAGE BY DAY AND THEREFORE THE 24HOUR TEMPERATURE PROFILE FOR THE SIXTH HOTTEST DAY

FROM RANK AND AVERAGE BY TEMPERATURE IS ASSIGNED TO THAT DATE JULY 14TH MAY

10 HISTORICALLY BE THE HOTTEST DAY IN JULY AND THEREFORE THE 24HOUR TEMPERATURE PROFILE FOR

11 THE NUMBER ONE RANKED HOTTEST DAY IS ASSIGNED TO THAT DATE THIS MERGING IS DONE FOR EACH

12 MONTH THE RESULT IS TYPICAL YEAR OF HOURLY WEATHERVALUES

13

14 AFTER DEVELOPING HOURLY NORMAL TEMPERATURES FOR EACH DAY OF THE YEAR WHAT IS THE

15 NEXT STEP IN THE WEATHER NORMALIZATION OF HOURLY DEMAND

16 OGE THEN SUBSTITUTES THE TYPICAL HOURLY TEMPERATURES INTO THE REGRESSION MODELS FOR

17 EACH CUSTOMER RATE CLASS TO ESTIMATE NORMAL WEATHERADJUSTED DEMAND CURVES FOR EACH

18 DAY IN THE TEST YEAR BY LOOKING AT THE DIFFERENCE BETWEEN THE PREDICTED HOURLY DEMAND

19 CURVES USING ACTUAL TEMPERATURES AND THE ESTIMATED HOURLY DEMAND CURVES USING

20 NORMAL HOURLY TEMPERATURES OGE WAS ABLE TO DETERMINE THE EFFECT OF TEMPERATURE ON

21 HOURLY DEMAND FROM EACH CUSTOMER CLASS THIS DIFFERENCE WAS THEN USED TO DEVELOP SET

22 OF WEATHERADJUSTED DEMAND CURVES IE WEATHER NORMALIZED HOURLY DEMAND CURVES FOR

23 EACH CUSTOMER RATE CLASS

16



WHY DOES OGEUSE REGRESSION MODELING TO DETERMINE THE RELATIONSHIP BETWEEN

HOURLY DEMANDAND WEATHER

OGE USES REGRESSION MODELING TO DETERMINE THE RELATIONSHIP BETWEEN HOURLY DEMAND

AND WEATHER BECAUSE SUCH MODELS HAVE BEEN EXTREMELY SUCCESSFUL IN PINPOINTING JUST HOW

DEPENDENTSENSITIVE DEMAND IS TO TEMPERATURE MODEL PERFORMANCES ARE GENERALLY

MEASURED BY THEIR COEFFICIENT OF DETERMINATION RSQUARED THE RSQUARE IS THE FRACTION

OF THE TOTAL VARIATION OF THE LOAD IN GIVEN HOUR EXPLAINED BY THE INDEPENDENT VARIABLES IN

THE MODEL IE TEMPERATURE OR WEATHER THE RSQUARED RANGES BETWEEN AND WHERE

IS PERFECT FIT TABLE BELOW DETAILS THE RSQUARE VALUES FOR EACH HOURS MODEL FOR THE

10 RESIDENTIAL CLASS AS YOU CAN SEE WEATHER EXPLAINS LARGER PERCENTAGE OF HOURLY DEMAND

11 IN THE RESIDENTIAL CUSTOMER CLASS

12 TABLE

HOURLY RSGUARE RESIDENTIAL CLASS

COEFFICIENT OF COEFFICIENT OF

HOUR DETERMINATION HOUR DETERMINATION

ENDING
RSQUARED

ENDING
RSQUARED

HOUR 095 HOUR 13 09

HOUR 084 HOUR 14 092

HOUR 083 HOUR 15 093

HOUR4 082 HOUR 16 093

HOURS 081 HOUR 17 093

HOUR6 078 HOUR 18 093

HOUR 072 HOUR 19 093

HOUR 075 HOUR 20 091

HOUR 079 HOUR 21 091

HOUR 10 083 HOUR 22 09

HOUR 11 085 HOUR 23 089

HOUR 12 088 HOUR24 089

17



WHY IS REGRESSION MODELING HELPFUL TO THE REGULATORY PROCESS

WEATHER NORMALIZATION MORE ACCURATELY REFLECTS THE CONTRIBUTION TO SYSTEM PEAK FOR EACH

RATE CLASS DURING NORMAL YEAR THIS MITIGATES INTERCLASS SUBSIDIES IN THE RATEMAKING

PROCESS

DOES THIS CONCLUDE YOUR TESTIMONY

YES

18



EXHIBIT PRB1

OKLAHOMA GAS AND ELECTRIC

SUMMARY OF HEATING DEGREE DAYS AND COOLING DEGREE DAYS

TEST YEAR OCTOBER 2007 THROUGH SEPTEMBER 2008

2007 2008

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP ANNUAL

HDD BASE 65
TOTALTHISMONTH 109 365 798 766 660 385 192 33 3310

DEPARTUREFROM 43 117 18 118 12 61 10 28 353
NORMAL

DEPARTURE FROM

NORMAL
39 32 16 30 NA NA NA 1400 11

NORMAL 152 482 780 884 648 446 197 43 30

CDD BASE 65
TOTAL THIS MONTH 130 10 37 240 460 581 507 200 2174

DEPARTUREFROM
72 95 100 54 10 71 267

NORMAL

DEPARTURE FROM

NORMAL
55 NA NA NA NA NA 40 36 12

NORMAL 58 38 145 360 527 497 271

NOTE EXCLUDES MONTHS WITH HDD OR CDD VALUES LESS THAN 15

DATA SOURCE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
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