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August 29, 2018

PacifiCorp
825 NE Multnhomah, Suite 940
Portland, OR 97232

Attention Nikki L. Kobliha, Vice President
Chief Financial Officer and Treasurer

Ladies and Gentlemen:

Pursuant to your request, we have conducted a depreciation study related to the
electric plant of PacifiCorp as of December 31, 2017. The attached report presents a
description of the methods used in the estimation of depreciation, the summary of
annual depreciation accrual rates, the statistical support for the life and net salvage
estimates and the detailed tabulations of annual depreciation. The appendix to the
report provides calculated annual depreciation rates based on projected balances as of
December 31, 2020.

Respectfully submitted,

GANNETT FLEMING VALUATION
AND RATE CONSULTANTS, LLC

e} o

JOHN J. SPANOS
Sr. Vice President

JJS:mle

063368.000

Gannett Fleming Valuation and Rate Consultants, LLC

P.O. Box 67100 « Harrisburg, PA 17106-7100 | 207 Senate Avenue = Camp Hill, PA 17011
t:717.763.7211 - f: 717.763.4590

www.gfvrc.com
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PACIFICORP
DEPRECIATION STUDY

EXECUTIVE SUMMARY

Pursuant to PacifiCorp (“the Company”) request, Gannett Fleming Valuation and
Rate Consultants, LLC (“Gannett Fleming”) conducted a depreciation study related to
the electric plant as of December 31, 2017. The purpose of this study was to determine
the annual depreciation accrual rates and amounts for book and ratemaking purposes.

The depreciation rates are based on the straight-line method using the average
service life (“ASL”) procedure and were applied on a remaining life basis. The
calculations were based on attained ages and estimated average service life and
forecasted net salvage characteristics for each depreciable group of assets.

The most significant factors impacting depreciation rates are related to steam
production plant accounts. The combination of capital additions at many plants and
shorter estimated life spans for certain generating units results in higher depreciation
expense for the steam production function.

Gannett Fleming recommends the calculated annual depreciation accrual rates
set forth herein apply specifically to electric plant in service as of December 31, 2017 as
summarized by Table 1 of the study. Supporting analysis and calculations are provided
within the study. Annual depreciation rates based on projected balances as of

December 31, 2020 are also presented in the study.

. iv PacifiCorp
@ Gannett Fleming December 31, 2017
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The study results set forth an annual depreciation expense of $805.1 million
when applied to depreciable plant balances as of December 31, 2017. The results are

summarized at the functional level as follows:

SUMMARY OF ORIGINAL COST, ACCRUAL RATES AND AMOUNTS

ORIGINAL COST

AS OF PROPOSED PROPOSED
FUNCTION DECEMBER 31, 2017 RATE EXPENSE

Steam Production Plant $ 7,228,468,819.14 4.77 $344,546,680
Hydraulic Production Plant 1,017,867,106.75 3.53 35,939,236
Other Production Plant 4,029,282,440.76 4.06 106,368,552
Transmission Plant 6,162,973,828.90 1.87 115,036,141
Distribution Plant 6,741,487,983.14 2.52 170,020,316
General Plant 522,380,739.52 4.25 22,200,373
Total Depreciable Electric Plant $25,702,460,918.21 3.13 $805,117,838

>k

PacifiCorp
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PACIFICORP

DEPRECIATION STUDY

PART I. INTRODUCTION
SCOPE

This report sets forth the results of the depreciation study for PacifiCorp (“the
Company”), as applied to electric plant in service as of December 31, 2017. The rates
and amounts are based on the straight line remaining life method of depreciation. This
report also describes the concepts, methods and judgments which underlie the
recommended annual depreciation accrual rates related to current electric plant in
service.

The service life and net salvage estimates resulting from the study were based
on informed judgment which incorporated analyses of historical plant retirement data as
recorded through December 2017; the net salvage analyses of historical plant
retirement data recorded through December 2017; a review of Company practice and
outlook as they relate to plant operation and retirement; and consideration of current
practice in the electric industry, including knowledge of service lives and net salvage

estimates used for other electric companies.

PLAN OF REPORT

Part I, Introduction, contains statements with respect to the plan of the report,
and the basis of the study. Part Il, Estimation of Survivor Curves, presents descriptions
of the considerations and the methods used in the service life study. Part Ill, Service
Life Considerations, presents the factors and judgment utilized in the average service
life analysis. Part IV, Net Salvage Considerations, presents the judgment utilized for the
net salvage study. Part V, Calculation of Annual and Accrued Depreciation, describes

the procedures used in the calculation of group depreciation. Part VI, Results of Study,

s . [-2 PacifiCorp
@) Gannett Flemning December 31, 2017
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presents a summary by depreciable group of annual depreciation accrual rates and
amounts, as well as composite remaining lives. Part VII, Service Life Statistics presents
the statistical analysis of service life estimates, Part VI, Net Salvage Statistics sets
forth the statistical indications of net salvage percents, and Part IX, Detailed
Depreciation Calculations presents the detailed tabulations of annual depreciation. The
Appendix of this report presents a summary by depreciable group of annual depreciable

accrual rates and amounts based on projected balances as of December 31, 2020.

BASIS OF THE STUDY

Depreciation

Depreciation, in public utility regulation, is the loss in service value not restored
by current maintenance, incurred in connection with the consumption or prospective
retirement of utility plant in the course of service from causes which are known to be in
current operation and against which the utility is not protected by insurance. Among
causes to be given consideration are wear and tear, deterioration, action of the
elements, inadequacy, obsolescence, changes in the art, changes in demand, and the
requirements of public authorities.

Depreciation, as used in accounting, is a method of distributing fixed capital
costs, less net salvage, over a period of time by allocating annual amounts to expense.
Each annual amount of such depreciation expense is part of that year's total cost of
providing electric utility service. Normally, the period of time over which the fixed capital
cost is allocated to the cost of service is equal to the period of time over which an item
renders service, that is, the item's service life. The most prevalent method of allocation
is to distribute an equal amount of cost to each year of service life. This method is

known as the straight-line method of depreciation.

P . -3 PacifiCorp
@& Gannett Fleming December 31, 2017
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For all accounts, the annual depreciation was calculated by the straight line
method using the average service life procedure and the remaining life basis. The
calculated remaining lives and annual depreciation accrual rates were based on
attained ages of plant in service and the estimated service life and salvage
characteristics of each depreciable group. Amortization accounting or vintage pooling is
proposed for most general plant accounts.

The straight line method, average service life procedure is a commonly used
depreciation calculation procedure that has been widely accepted in jurisdictions
throughout North America. Gannett Fleming recommends its continued use.

Service Life and Net Salvage Estimates

The service life and net salvage estimates used in the depreciation calculations
were based on informed judgment which incorporated a review of management’s plans,
policies and outlook, a general knowledge of the electric utility industry, and
comparisons of the service life and net salvage estimates from our studies of other
electric utilities. The use of survivor curves to reflect the expected dispersion of
retirement provides a consistent method of estimating depreciation for utility property.
lowa type survivor curves were used to depict the estimated survivor curves for the
plant accounts.

The procedure for estimating service lives consisted of compiling historical data
for the plant accounts or depreciable groups, analyzing this history through the use of
widely accepted techniques, and forecasting the survivor characteristics for each
depreciable group on the basis of interpretations of the historical data analyses and the
probable future. The combination of the historical experience and the estimated future
yielded estimated survivor curves from which the average service lives were derived.

The estimates of net salvage by account incorporated a review of experienced

costs of removal and salvage related to plant retirements, and consideration of trends

o~ . [-4 PacifiCorp
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exhibited by the historical data. Each component of net salvage, i.e., cost of removal
and salvage, was stated in dollars and as a percent of retirement.

An understanding of the function of the plant and information with respect to the
reasons for past retirements and the expected causes of future retirements was
obtained through discussions with operating and management personnel. The
supplemental information obtained in this manner was considered in the interpretation

and extrapolation of the statistical analyses.
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PART Il. ESTIMATION OF SURVIVOR CURVES
The calculation of annual depreciation based on the straight line method requires
the estimation of survivor curves and the selection of group depreciation procedures.
The estimation of survivor curves is discussed below and the development of net

salvage is discussed in later sections of this report.

SURVIVOR CURVES

The use of an average service life for a property group implies that the various
units in the group have different lives. Thus, the average life may be obtained by
determining the separate lives of each of the units, or by constructing a survivor curve
by plotting the number of units which survive at successive ages.

The survivor curve graphically depicts the amount of property existing at each
age throughout the life of an original group. From the survivor curve, the average life of
the group, the remaining life expectancy, the probable life, and the frequency curve can
be calculated. In Figure 1, a typical smooth survivor curve and the derived curves are
illustrated. The average life is obtained by calculating the area under the survivor curve,
from age zero to the maximum age, and dividing this area by the ordinate at age zero.
The remaining life expectancy at any age can be calculated by obtaining the area under
the curve, from the observation age to the maximum age, and dividing this area by the
percent surviving at the observation age. For example, in Figure 1, the remaining life at
age 30 is equal to the crosshatched area under the survivor curve divided by 29.5
percent surviving at age 30. The probable life at any age is developed by adding the
age and remaining life. If the probable life of the property is calculated for each year of
age, the probable life curve shown in the chart can be developed. The frequency curve
presents the number of units retired in each age interval. It is derived by obtaining the

differences between the amount of property surviving at the beginning and at the end of

each interval.
o~ . -2 PacifiCorp
@) Gannett Flerming December 31, 2017
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This study has incorporated the use of lowa curves developed from a retirement
rate analysis of historical retirement history. A discussion of the concepts of survivor
curves and of the development of survivor curves using the retirement rate method is

presented below.

lowa Type Curves

The range of survivor characteristics usually experienced by utility and industrial
properties is encompassed by a system of generalized survivor curves known as the
lowa type curves. There are four families in the lowa system, labeled in accordance
with the location of the modes of the retirements in relationship to the average life and
the relative height of the modes. The left moded curves, presented in Figure 2, are
those in which the greatest frequency of retirement occurs to the left of, or prior to,
average service life. The symmetrical moded curves, presented in Figure 3, are those
in which the greatest frequency of retirement occurs at average service life. The right
moded curves, presented in Figure 4, are those in which the greatest frequency occurs
to the right of, or after, average service life. The origin moded curves, presented in
Figure 5, are those in which the greatest frequency of retirement occurs at the origin, or
immediately after age zero. The letter designation of each family of curves (L, S, R or
O) represents the location of the mode of the associated frequency curve with respect
to the average service life. The numbers represent the relative heights of the modes of
the frequency curves within each family.

The lowa curves were developed at the lowa State College Engineering
Experiment Station through an extensive process of observation and classification of
the ages at which industrial property had been retired. A report of the study which

resulted in the classification of property survivor characteristics into 18 type curves,

F . -3 PacifiCorp
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which constitute three of the four families, was published in 1935 in the form of the
Experiment Station’s Bulletin 125. These curve types have also been presented in
subsequent Experiment Station bulletins and in the text, "Engineering Valuation and
Depreciation."' In 1957, Frank V. B. Couch, Jr., an lowa State College graduate
student submitted a thesis presenting his development of the fourth family consisting of
the four O type survivor curves.

Retirement Rate Method of Analysis

The retirement rate method is an actuarial method of deriving survivor curves
using the average rates at which property of each age group is retired. The method
relates to property groups for which aged accounting experience is available and is the
method used to develop the original stub survivor curves in this study. The method
(also known as the annual rate method) is illustrated through the use of an example in
the following text, and is also explained in several publications, including "Statistical
Analyses of Industrial Property Retirements,"? "Engineering Valuation and
Depreciation,"?® and "Depreciation Systems."4

The average rate of retirement used in the calculation of the percent surviving for
the survivor curve (life table) requires two sets of data: first, the property retired during
a period of observation, identified by the property's age at retirement; and second, the
property exposed to retirement at the beginning of the age intervals during the same

period. The period of observation is referred to as the experience band, and the band

of years which represent the installation dates of the property exposed to retirement

during the experience band is referred to as the placement band. An example of the

calculations used in the development of a life table follows. The example includes

'Marston, Anson, Robley Winfrey and Jean C. Hempstead. Engineering Valuation and
Depreciation, 2nd Edition. New York, McGraw-Hill Book Company. 1953.

2Winfrey, Robley, Statistical Analyses of Industrial Property Retirements. lowa State College
Engineering Experiment Station, Bulletin 125. 1935..

SMarston, Anson, Robley Winfrey, and Jean C. Hempstead, Supra Note 1.

“Wolf, Frank K. and W. Chester Fitch. Depreciation Systems. lowa State University Press. 1994.

F . 11-9 PacifiCorp
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schedules of annual aged property transactions, a schedule of plant exposed to

retirement, a life table and illustrations of smoothing the stub survivor curve.

Schedules of Annual Transactions in Plant Records

The property group used to illustrate the retirement rate method is observed for
the experience band 2008-2017 during which there were placements during the years
2003-2017. In order to illustrate the summation of the aged data by age interval, the
data were compiled in the manner presented in Schedules 1 and 2 on pages Il-11 and
[I-12. In Schedule 1, the year of installation (year placed) and the year of retirement are
shown. The age interval during which a retirement occurred is determined from this
information. In the example which follows, $10,000 of the dollars invested in 2003 were
retired in 2008. The $10,000 retirement occurred during the age interval between 4%
and 5% years on the basis that approximately one-half of the amount of property was
installed prior to and subsequent to July 1 of each year. That is, on the average,
property installed during a year is placed in service at the midpoint of the year for the
purpose of the analysis. All retirements also are stated as occurring at the midpoint of a
one-year age interval of time, except the first age interval which encompasses only one-
half year.

The total retirements occurring in each age interval in a band are determined by
summing the amounts for each transaction year-installation year combination for that
age interval. For example, the total of $143,000 retired for age interval 44-5% is the
sum of the retirements entered on Schedule 1 immediately above the stair step line
drawn on the table beginning with the 2008 retirements of 2003 installations and ending
with the 2017 retirements of the 2012 installations. Thus, the total amount of 143 for
age interval 472-5"2 equals the sum of:

10+12+13+11+13+13+15+17 + 19 + 20.

F . 11-10 PacifiCorp
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In Schedule 2, other transactions which affect the group are recorded in a similar
manner. The entries illustrated include transfers and sales. The entries which are
credits to the plant account are shown in parentheses. The items recorded on this
schedule are not totaled with the retirements but are used in developing the exposures
at the beginning of each age interval.

Schedule of Plant Exposed to Retirement

The development of the amount of plant exposed to retirement at the beginning
of each age interval is illustrated in Schedule 3 on page II-14. The surviving plant at the
beginning of each year from 2008 through 2017 is recorded by year in the portion of the
table headed "Annual Survivors at the Beginning of the Year." The last amount entered
in each column is the amount of new plant added to the group during the year. The
amounts entered in Schedule 3 for each successive year following the beginning
balance or additions are obtained by adding or subtracting the net entries shown on
Schedules 1 and 2. For the purpose of determining the plant exposed to retirement,
transfers-in are considered as being exposed to retirement in this group at the

beginning of the year in which they occurred, and the sales and transfers-out are

considered to be removed from the plant exposed to retirement at the beginning of

the following year. Thus, the amounts of plant shown at the beginning of each year are

the amounts of plant from each placement year considered to be exposed to retirement
at the beginning of each successive transaction year. For example, the exposures for

the installation year 2013 are calculated in the following manner:

Exposures at age 0 = amount of addition = $750,000
Exposures at age %2 = $750,000 - $ 8,000 = $742,000
Exposures at age 1% = $742,000 - $18,000 = $724,000
Exposures at age 2% = $724,000 - $20,000 - $19,000 = $685,000
Exposures at age 3% = $685,000 - $22,000 = $663,000
@ Gannett Fleming 11-13 Decembelf?’jl,f Ig&rg
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For the entire experience band 2008-2017, the total exposures at the beginning
of an age interval are obtained by summing diagonally in a manner similar to the
summing of the retirements during an age interval (Schedule 1). For example, the
figure of 3,789, shown as the total exposures at the beginning of age interval 4'2-5%, is

obtained by summing:
255 + 268 + 284 + 311 + 334 + 374 + 405 + 448 + 501 + 609.

Original Life Table

The original life table, illustrated in Schedule 4 on page 11-16, is developed from
the totals shown on the schedules of retirements and exposures, Schedules 1 and 3,
respectively. The exposures at the beginning of the age interval are obtained from the
corresponding age interval of the exposure schedule, and the retirements during the
age interval are obtained from the corresponding age interval of the retirement
schedule. The retirement ratio is the result of dividing the retirements during the age
interval by the exposures at the beginning of the age interval. The percent surviving at
the beginning of each age interval is derived from survivor ratios, each of which equals
one minus the retirement ratio. The percent surviving is developed by starting with
100% at age zero and successively multiplying the percent surviving at the beginning of
each interval by the survivor ratio, i.e., one minus the retirement ratio for that age

interval. The calculations necessary to determine the percent surviving at age 5% are

as follows:
Percent surviving at age 474 88.15
Exposures at age 47 3,789,000
Retirements from age 4210 5% 143,000

Retirement Ratio 143,000 + 3,789,000 = 0.0377
Survivor Ratio 1.000 - 0.0377 = 0.9623
Percent surviving at age 5% (88.15) x (0.9623) = 84.83

The totals of the exposures and retirements (columns 2 and 3) are shown for the
purpose of checking with the respective totals in Schedules 1 and 3. The ratio of the

total retirements to the total exposures, other than for each age interval, is meaningless.

s . 11-15 PacifiCorp
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SCHEDULE 4. ORIGINAL LIFE TABLE
CALCULATED BY THE RETIREMENT RATE METHOD

Experience Band 2008-2017 Placement Band 2003-2017

(Exposure and Retirement Amounts are in Thousands of Dollars)

Percent

Age at Exposures at  Retirements Surviving at

Beginning of  Beginning of During Age  Retirement Survivor Beginning of

Interval Age Interval Interval Ratio Ratio Age Interval

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

0.0 7,490 80 0.0107 0.9893 100.00
0.5 6,579 153 0.0233 0.9767 98.93
1.5 5,719 151 0.0264 0.9736 96.62
2.5 4,955 150 0.0303 0.9697 94.07
3.5 4,332 146 0.0337 0.9663 91.22
4.5 3,789 143 0.0377 0.9623 88.15
5.5 3,057 131 0.0429 0.9571 84.83
6.5 2,463 124 0.0503 0.9497 81.19
7.5 1,952 113 0.0579 0.9421 77.11
8.5 1,503 105 0.0699 0.9301 72.65
9.5 1,097 93 0.0848 0.9152 67.57
10.5 823 83 0.1009 0.8991 61.84
11.5 531 64 0.1205 0.8795 55.60
12.5 323 44 0.1362 0.8638 48.90
13.5 167 26 0.1557 0.8443 42.24
14.5 35.66

Total 44,780 1,606

Column 2 from Schedule 3, Column 12, Plant Exposed to Retirement.

Column 3 from Schedule 1, Column 12, Retirements for Each Year.

Column 4 = Column 3 Divided by Column 2.

Column 5 = 1.0000 Minus Column 4.

Column 6 = Column 5 Multiplied by Column 6 as of the Preceding Age Interval.

>k
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The original survivor curve is plotted from the original life table (column 6,
Schedule 4). When the curve terminates at a percent surviving greater than zero, it is
called a stub survivor curve. Survivor curves developed from retirement rate studies
generally are stub curves.

Smoothing the Original Survivor Curve

The smoothing of the original survivor curve eliminates any irregularities and
serves as the basis for the preliminary extrapolation to zero percent surviving of the
original stub curve. Even if the original survivor curve is complete from 100% to zero
percent, it is desirable to eliminate any irregularities, as there is still an extrapolation for
the vintages which have not yet lived to the age at which the curve reaches zero
percent. In this study, the smoothing of the original curve with established type curves
was used to eliminate irregularities in the original curve.

The lowa type curves are used in this study to smooth those original stub curves
which are expressed as percents surviving at ages in years. Each original survivor
curve was compared to the lowa curves using visual and mathematical matching in
order to determine the better fitting smooth curves. In Figures 6, 7, and 8, the original
curve developed in Schedule 4 is compared with the L, S, and R lowa type curves
which most nearly fit the original survivor curve. In Figure 6, the L1 curve with an
average life between 12 and 13 years appears to be the best fit. In Figure 7, the SO
type curve with a 12-year average life appears to be the best fit and appears to be
better than the L1 fitting. In Figure 8, the R1 type curve with a 12-year average life
appears to be the best fit and appears to be better than either the L1 or the SO0.

In Figure 9, the three fittings, 12-L1, 12-S0 and 12-R1 are drawn for comparison
purposes. It is probable that the 12-R1 lowa curve would be selected as the most

representative of the plotted survivor characteristics of the group.
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PART lll. SERVICE LIFE CONSIDERATIONS
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PART lll. SERVICE LIFE CONSIDERATIONS
FIELD TRIPS

In order to be familiar with the operation of the Company and observe
representative portions of the plant, field trips have been conducted. A general
understanding of the function of the plant and information with respect to the reasons for
past retirements and the expected future causes of retirements are obtained during field
trips. This knowledge and information were incorporated in the interpretation and
extrapolation of the statistical analyses.

The following is a list of the locations visited during the field trips.

September 8-9, 2015
Lake Side Generating Station
Populus Substation
Terminal Substation

May 13-15, 2012
Gadsby Generating Facility
Ninety South Substation
Camp Williams Substation
Lakeside Generating Facility
Carbon Generating Facility
Hunter Generating Facility
Huntington Generating Facility
Deer Creek Mine
Currant Creek Combined Cycle Facility
Granite Hydro Facility
Stairs Hydro Facility
Jim Bridger Generating Facility
Naughton Generating Facility

s . -2 PacifiCorp
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June 18-21, 2012

Chehalis Combined Cycle Facility

Merwin Hydro Facility

Yale Hydro Facility

Swift Hydro Facility

Goodnoe Hills Wind Facility

Leaning Juniper Wind Facility

Hood River Service Center

Knott Substation

Portland Metro Operations Center

Kennedy Substation

Systems Power Control Center

Russellville Substation

Parkrose Substation

Alderwood Substation

SERVICE LIFE ANALYSIS

The service life estimates were based on judgment which considered a number
of factors. The primary factors were the statistical analyses of data, current Company
policies and outlook as determined during conversations with management; and the
survivor curve estimates from previous studies of this company and other electric
utilities.

For 103 plant accounts and subaccounts for which survivor curves were
estimated, the statistical analyses using the retirement rate method resulted in good to
excellent indications of the survivor patterns experienced. Generally, t