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INTRODUCTION

The purpose of this load research plan is to eunzure
compliance with the Cost of Service Load Research Rule, Docket
No. 820491-EU, Order No. 13026, issued 02-23-84 by the Florida
Public Service Commission.

This rule reguires that all subject utilities shall provide
for load research sampling of all rate classes that account for
more than one percent of their annual retail sales and that the
sampling plan shall be designed to provide estimates of the
summer and winter peak demand by class and the averages of the
twelve monthly coincident peaks for each class within plus or
minus ten percent relative accuracy at the ninety percent
confidence level. It fu _.er states that each subject utility
shall submit a currently revised sampling plan to the Commission
no less than every two years. Gulf Power Company submitted its
initial sampling plan in May, 1984 and the plan was approved by
the Commission in August, 19B4.

Provided in Table 1 are the applicable rate classes subject
to this rule for Gulf Power Company and their 1937 energy
relationship to the total retail energy sales. As shown on this
table, rate classes RS, G5, GSD, LP, LPT, RTP and PXT are subject

to the requirements of this rule.




RS/MRST

GS/GST

GSD/GSDT

s8s
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TABLE 1
1097 % of

MWh Tolal Energy
4,129,667 46.53%
234,014 264%
2,015,830 22.7T1%
455241 513%
932,747 10.51%
187,580 211%
814 450 9.18%
17.242 0.19%
55,062 0.62%
20,440 0.23%
3,069 0.03%
9.569 011%
B.AT74,620 100.00%

(1) Exclucdes unbilled, Interdepartmental, company use and losses.
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PREV.0OUS SAMPLE DESIGN PLAN

The 1997 Load Research Study used the combined ratio
estimator methodology for sample size estimates in all rate
classes. Sample points were allocated to the various strata using
the Neyman allocation procedure. Provided in Table 2 is a
summary of the 1997 sample size for each of the applicable rate
classes and the strata allocation variable with the strata
limits.

The RS rate class, which represents approximately 47 percent
of the total Company's annual kWh retail sales, was prestratified
into six strata based on housing type and winter peak month
usage. The break points were 1000 kWh for multifamily and 1150
and 1750 kwh for single family detached.

The GS rate class sample design was prestratified by kwh
into four strata based on winter peak month usage with break
peints at 400, 1100, and 1700 kwh. The GS class accounts for
only 2.6 percent of the Company's annual kWh retail sales.

The GSD rate class, accounting for 23 percent of the
Company's annual kWh retail sales, was prestratified on the
winter peak month kW demand with strata break points of 20.0 kW,
S0.0 kw and 130.0 kWM.

The LP rate class was prestratified into two groups. The
first stratum contained a random sampling of 30 customers out of

approximately 110 customers whose billing demand during February
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was lower than 800 kWwh. The second stratum was a census of all
customers whose billing demand was 800 kW or higher. The LP rate
class accounts for 5 percent of the Company's annual kWh retail
sales.

The LPT rate class was prestratified into two groups. The
first stratum contained a random sampling of 20 customers out of
approximately 60 customers whose billing demand during February
was lower than 1,000 kWw. The second stratum was a census of all
customers whose billing demand was 1,000 kW or higher. The LPT
rate class accounts for 10.5 percent of the Company’'s annual kwh
retail sales.

The PXT rate class customers, which account for 2 percent of
the Company's annual kWh retail sales, and the RTP rate class
customers which are 9.2 percent of annual kWh retail sales, were
100 percent metered, thus requiring no sample design.

PREVIQUS STUDY ACCURACY

The relative accuracy of the 1997 load research data based
on the sample design described above is provided in Table 3 and
the results obtained in this study were used in the design of the
1999 Load Research Study. The 1997 annual system peak occurred
on Thursday, July 3, at 5:00 p.m. while the winter peak occurred
on Friday, January 17, at 8:00 a.m. All rate classes achieved
better than ten percent accuracy at the ninety percent confidence
interval for the summer and winter peak period as well as for the

averages of the twelve monthly coincident peaks.
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TABLE 2

GULF POWER COMPANY

1997 Cost of Service Load Research Rule Sample Size

Rate

RS

GS

GSD

LP

LPT

PXT

RTP

SBS

1)
2)
3)
4)
5)
6)

1)
2)
3)
4)

1)
2)
3)
4)

1)

1)
2)
1)
1)
1)

Strata Allocation

MF GT 1000 ¥Wh

MF 0-1000 kWh

MH

SFD 1151-1750 kWh

SFD GE 1751 kWh

SFD 0-1150 kWh
TOTAL

0-400 kWh
401-1100 kWh
1101-1700 kWh
over 1700 kWh
TOTAL

0-20.0 kW
20.1-50.0 kW
50.1-130.0 kW
over 130.0 kW
TOTAL

Less than B00O kW
B000 kW and greater

TOTAL
Less than 1000 kW
1000 kW and greater
All customers

All customers

All customers
TOTAL

Sample
Size
22

24
23
53
52
§1

225

95
92
92
101

——a

380

22

46

43
__49
160

30
29

59

20
24
44

2

820491-EU

(census)

(census)

(census)
(census)

(census)
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Table 3

GULF POWER COMPANY
Load Research Data

January, 199

7 to December, 1997

RATE SCHEDULE RS/RST
Estimated Relative

1337 CFKW__  Accuracy
Winter Peak 1,036,346 B.62%
Summer Peak 976,967 5.14%
12 Month Avg. B31,442 3.93%

RATE SCHEDULE GSD/GSDT
Estimated Relative

1237 —=EEW___  Accuracy
Winter Peak 255,931 B.B4%
Summer Peak 366,065 4.58%
12 Month Avg. 318,280 3.73%

RATE SCHEDULE LPT

Estimated Relative

1937 —SEKW.___  Accuracy
Winter Peak 102,442 1.09%
Summer Peak 155,504 0.B6%
12 Month Avg. 116,740 0.46%

RATE

1937
Winter Peak
Summer Peak
12 Month Avg.

RATE SCHEDULE GS/GST

Estimated

1337 ~CEKW_
Winter Peak 51,978
Summer Peak 58,782
12 Month Avg. 46,623

RATE SCHEDULE

Estimated

1397 ~.CEXW__
Winter Peak 60,081
Summer Peak 14,971
12 Month Avg. 68,556

RATE SCHEDULE

Estimated
1337 _CPXW _
Winter Peak 13,123
Summer Peak 31,089
12 Month Avg. 21,992
SCHEIULE RTFP
Estimated Relative
CPEW Accuracy
97,198 0.00%
95,529 0.00%
109,790 0.00%

Relative
ACcuracy

9.36%
6.00%

4.29%

LP
Helative
AcCcuracy

B.11%
3.59%
2.B0%

PXT
Relative

Accuracy
0.00%
0.00%

0.00%
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PROPOSED SAMPLE DESICN PLAN

This sample design plan uscs the data collected from the
1997 Load Research Study as required by the Cost of Service Load
Research Rule, which states that ". . . any new or revised plan
shall be developed using data from the utility’s most current
load research to determine the required sampling plan to achieve
the precision required . . *.

The combined ratio estimator methodology was used for the
sample size estimates for this 1999 proposed sample plan. The
formulas for this plan using this method are provided in Table .
The definitions for the variables for these formulas are provided
in Table 5. Stratified random sampling was used witl in each ra‘e
class, except those rate classes which were census metered, 'o
achieve better accuracy with fewer sample points. The actual
calculations for each rate class, which provide sample size
determinations based on the Neyman allocation methods, are
provided in the description of each rate class withir this study
plan.

In all rate class studies where census metering is not
applicable, a new sample will be drawn from the existing
population and the recorders relocated to those premises.

A summary of strata allocation and sample size for all rate

classes is shown in Table 9.
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TABLE 4
GULF POWER COMPANY
Formulas for Sample Plan

I. Sample Size Estimates Using Conuined Ratio Estimator:

L 2
b3 W, / Fu
h=1
ne=
L
. 2 b X W, F,
D (T, /N) . h =1
1.65 N
P, = B, ° ¢+ B8n’ - 2Ri * 54 * 5o

L
z I W W
R= h =1
L
L W 5
h =1

II. HNeyman Allocation of Sample Points to Strata:

My = ¥ Spm *n




i,

Wy,

"

"

1999 Cost of Service
Load desearch Plan
GULF POWER COMPANY
Docket No. B20491-EU
Page 11 of 21

TABLE 5

GULF POWER COMPANY
Definitions for Formulas

Sample Size Estimate

Stratum Sample Size

Stratum Weight

Percent Relative Accuracy (0.1)
Estimated Population CPKW
Population Number of Customers
Ratio Estimator

Population kWh

Stratum Average CPKW
Stratum Standard Deviation of CPEW
Stratum Average Monthly kWh

Stratum Standard Deviation of Monthly kWh

Stratum Correlation Coefficient between CPKW & Monthly kwh

Subscripts

Stratum number
CPEW variable

Monthly kWh variable
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Residential Rate Class

The 1999 RS rate class study will use a similar design to
that used in 1997. The 1997 study used stratification that was
necessary in order to meet the requirements of the "Demand-Side
Management Monitoring and Evaluation Plan” of Gulf Power Company,
dated April 26, 1996. This plan called for the Advanced Energy
Management (AEM) program’'s control group premise metering to be
obtained from the Rate Class Load Research Study. A two-way
sample design was used that incorporated a primary stratification
variable of housing type and a secondary stratification variable
of kwh for the single-family detached and multifamily housing
types only. The only changes to the 1999 study are the
breakpoints. The kWh breakpoint for multifamily will be 500 kwh
and the two breakpoints for single family detached will be 1,301
kWwh and 2,000 kWh.

The Neyman allocation of sample to strata for the 1999 study

is as follows:
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PRIMARY 1599 SECONDARY WINTER
STRATA STRATA WSTD MIN 1997 1999
STR DESCRIPTION DESCRIPTION CPEW n INSTALLED INSTALLED
1 Multifamily gt 900 kWh 0.22 9 22 20
2  Mulcifamily 0-900 Kwh 0.23 9 24 21
L] Mobile Home 0.11 12 2] 2R
4 Single Family Detached 1301 to 2000 kWwh 0.52 22 53 47
5 Single Family Detached ge 2001 kwh 0.58 24 52 53
6 Single Family Detached 0-1300 kWh 0.62 20 51 56
2.48 96 225 225

Additional date and study design calculations for this rate

class are provided in Table 6.
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TABLE 6

RATES RS AND RET
STRATIFIED OM 1997 FREMIST TYPE AND JANUARY KN
OIX ETRATA
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GENERAL SERVICE (NON-DEMAND) RATE CLASS

The 1997 study contained a total of 380 sample points
stratified on winter peak month energy with strata break points
at 400, 1,100, and 1,700 kwh. The resulting accuracy did meet
the target accuracy of 10 percent at the 90 percent confidence
level during both winter and summer peaks. Since the target
accuracy was met, the basic sample design will be kept for 1999
with minor changes in the breakpoints. The 1999 GS rate class is
prestratified into four strata with breakpoints at 600, 1,400,
and 2,600 kwh of the average of January and February energy.

Shown below is the Neyman allocation of sample to strata for

the 1999 study.

WINTER

WSTD MIN INSTALLED

STR CPKW n n
1 0.57 53 77
2 0.70 65 54
3 0.70 65 94
4 0.86 80 115
2.83 263 3180

Additional statistical data and study design calculations
for this rate class are provided in Table 7.
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TABLE 7

RATES 08 AND OFT
CREE-MAY STRATIFICATION ON AVERAGE of FEB AND JAN EWM

01/1997 PEAK
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GENERAL SERVICE - DEMAND RATE CLASS

Since the 1997 sample design provided very accurate load

research results, no change is being proposed for the 1999% sample

design. The stratification variable will be February kW billing

demand with break points at 20 kw, 50 kW and 130 kW. The total

number of sample points is proposed to be 160 sample points,

which is the same sample size as the 1997 study.

The Neyman allocation of sample to strata for the new study

is as follows:

INSTALLED
n

WINTER

WSTD MIN

STR CPKW n
1 1.47 12
2 3.65 0
3 4.40 36
4 3.45 29
13.01 107

22
46
46
46

160

In order to increase the installed points in Stratum 1 to

22, points were reassigned from the other strata.

Additional statistical data and study design calculations

for this rate class are provided in Table 8.
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LARGE POWER RATE CLASS

The 1997 study design provided a very accurate estimate of
demand for this class. The 1999 sample design will retain the
1997 sample design which is two strata with census metering of
all LP rate customers whose billing demand during February was
B0O0 kW or higher and a random sampling of 30 customers of the

remaining customers.

LARGE POWER TOU RATE CLASS

The 1997 study deign provided a very accurate estimate of
demand for this class. The 1999 sample design will retain the
1997 sample design which is two strata witn census metering of
all LPT rate customers whose billing demand during February was
1,000 kW or higher and a random sampling of 20 custcocmers of the

remaining customers.
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RTP AND PXT RATE

All customers being billed on these two rate classes have a

recorder installed, thus no sample design is necessary. The

number of customers on these rate classes as of June 1998 are as

follows:

RTP Rate - 21 customers

PXT Rate - 1 customer



Rate
RS

GS

GSD

LP

LPT

PXT

RTP
SBS
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Table §
GULF POWER COMPANY
1999 Cost of Service Load Research Rule Sample Size
Strata Allocation Sample
Size
1) MF GT 800 kWh 21
2) MF 0-800 kWh 20
3) MH 28
4) SFD 1301-2000 kWh 53
5) SFD GE 2001 kWh 56
6) SFD 0-1300 kWh 47
TOTAL 225
1) 0-600 kWh 77
2) 601-1400 kWh 94
3) 1401-2600 kWh 94
4) over 2600 kWh 116
TOTAL 380
1) 0-20.0 kW 22
2) 20.1-50.0 kW 46
3) 50.1-130.0 kW 46
4) over 130.0 kW 46
TOTAL 160
1) Less than B0O kW 30
2) 8000 kW and greater 28 (census)
TOTAL 58
1) Less than 1000 kW 20
2) 1000 kW and greater 29 (census)
49
1) All customers 1 (census)
1) All customers 21 (census)
1) All customers 2 (census)
TOTAL 696
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