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1. INTRODUCTION

A. Purpose and Background

The purpose of this Update is to revise the May 1995 report, “Replacements,
Units, Service Lives, Factors” published by the Western Area Power
Administration (Western) and the Bureau of Reclamation (Reclamation).
There is significant continuity of data in many sample projects from earlier
reports dating as far back as March 1968 for some plant accounts.

This Update was prepared by a team of Western and Reclamation staff
members during the period from October 2003 through December 2005. The
Update includes changing the name of the Reference numbers to Justification
numbers. The Update also includes adding new units of property as well as
combining some of the units of property. These changes were made to
reflect current operating and accounting practices. The Update includes the
following additions and changes:

FERC! | FFS? Old Reference No. New Justification No.
356 183 17 - Conductor, overhead | 75 - Wood Pole/Structure, Transmission Line
356 183 31 - Ground wire, Section

355 182 overhead
41 - Pole or structure,

wood
356 183 17 - Conductor, overhead | 53 - Steel Pole/Structure, or Concrete Pole
356 183 31 - Ground wire, Transmission Line Section

355 182 overhead,
40 - Pole or structure,
steel or concrete

397 180 | New unit of property 26 — Fiber Optic Cable, Optical Ground wire
(OPT-GW)
397 180 | New unit of property 27 — Fiber Optic Multiplexer

Data from Maximo and Business Information Decisions Support System
(BIDSS) were assembled and analyzed for equipment service life. Interviews
were conducted with twenty-six operations and maintenance and finance
personnel in five different locations. Nine Reclamation operations and
maintenance personnel from four locations were also interviewed. The
recommended Service Lives were then discussed and approved by the
Standing Committee on Replacements.

Many of the service lives in previous reports were confirmed; a number of
lives were shortened and several replaceable units of property were deleted.
Financial information was found in Completion Reports, BIDSS, Maximo,
Budgets, and accounting records and confirmed during interviews with

'FERC accounts — a set of accounts used in the uniform system of accounts prescribed by the Federal
Energy Regulatory Commission (18 CFR Chapter 1 Part 101) for use by electric utilities.
’FFS: A set of accounts used by the Bureau of Reclamation in a uniform system of accounting. The
acronym comes from the name Federal Financial System.

Chapter One
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knowledgeable personnel. Lastly, replaceable percentages by service-life
groups and major accounts were calculated; and new replacement factors
and depreciation rates were computed for the publication.

. Users

This Update has two major users: (1) those who prepare repayment studies
which use replaceable percentages by service life and major cost
classifications in order to estimate year by year and periodic replacements for
determining revenue requirements; and (2) those who prepare financial
records, update plant inservice accounts, and calculate depreciation
expenses.

A note of caution to the user: Each Agency may use different depreciation
capitalization amounts and uses its own discretion as to what to treat as an
expense in the financial statements. For example, in FY 2005, Western
chose to capitalize in the Financial Records any piece of equipment that is
over $15,000.

The Power Repayment Studies (PRS) will use whatever the financial
accounts show for historic costs to be repaid. However, the PRS will not
project repetitive future replacements costs on that item if it is not defined as
a unit of property.

As noted above, for ratesetting purposes the decision whether to expense or
capitalize the cost of an item is not entirely dependent on its characterization
in this report. However, for items of significant cost having expected

service lives which are in excess of 50 years (such as trash racks, head gates
and valves), PRS policy and precedent would call for capitalization at current
interest rates. To do otherwise would be a significant departure from the
presentations made to the power customers and to the congress. Should it be
necessary to make such a policy change, presentation to and approval of the
Standing Committee on Replacements for agency-wide use would be
required.

. Organization of Report

The next chapter of the report, Chapter Two, Methodology, addresses the
methodology and procedures followed in completing the study.

The determination of service lives for identified units of property and a
detailed summary of individual replaceable units of property and their service
lives, with a comparison between the 1995 report and this report, are
presented in Chapter Three, Units of Property and Service Lives. Table 1 of
Chapter Three also presents the relationship of the Federal Energy
Regulatory Commission (FERC) cost classification system used by Western
and the Federal Financial System (FFS) accounting system used by
Reclamation. Various units of property are identified with these specific

Chapter One
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accounts throughout the Update. Straight-line depreciation factors for use in
accounting by FERC and FFS accounts are also shown in Table 1.

Table 2 summarizes the changes in units of property and service lives
established in this report as compared with those in the July 1995 Update.
Table 2a shows the combined or obsolete units of property and service lives.
Establishing service lives (Appendix A) is a significant part of the analysis,
which together with developing replacement percentages in Chapter Four,
Replacement Percentages and Factors, provides the two critical factors
needed to prepare summary Table 3, Replacement Investment in Percent of
Plant Account Investment.

Tables 3 and Table 4 are intended primarily to determine revenue
requirements in power repayment studies. Table 3 summarizes the
replacement factors by plant account. Table 4 is a composite of the annual
and periodic replacement percentages and weighted service lives by plant
account from Table 3.

Table 5 provides a summary of the periodic replacement factors and weighted
service lives for each plant account. This Table is used in the Replacement
Subsection of the PRS, which calculates estimated future replacement costs.

Supplemental comprehensive data are provided in the attached Appendices.
Appendix A includes the narrative justifications which describe for each unit of
property, the rationale for establishing the individual service lives, and
identifies the items to be accounted for as replaceable units of property. The
justification statements are presented in alphabetical order, with a List of
Service Live Justifications placed in the front to assist in locating the page
numbers of various units of property.

Appendix B which follows is referred to as the “Unit of Property Handbook.”
The major portion of Appendix B is devoted to Table 6 (Blue Pages), a
summary of principal items, units of property, service lives, and minor items.

It is used by field personnel in distinguishing between replaceable units of
property for which service lives have been assigned and items of property
which are part of the maintenance program. For convenience, an
alphabetical Index of maintenance items is in front of Appendix B, with a page
reference to locate the maintenance item. This Maintenance Items Index also
provides cross referencing of the replaceable units of property with minor
maintenance items.

A new Appendix C titled Supplemental Historical Reference contains historic
information repeated in the Update for a convenient reference. This Appendix
contains the survivor curves, obsolete and combined units of property,
previous exhibits to Chapter IV which are computations of replacement

Chapter One
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percentages and factors for major accounts, and a cross reference from the
old Exhibits (Survivor Curves) to the new Justifications.

An Acronyms and Definitions section follows which contains definitions of
terms used throughout the Update.

Chapter One
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2.

METHODOLOGY

A. General

Since the beginning of time, men have used elaborate rituals to determine the
course of future events. They have consulted prophets, studied the stars,
and watched the flight of birds, sought out divine revelation from a thousand
and one gods.

It may appear that an estimate of the average service life of the hundreds of
pieces of presently existing property is just another in the long history of
man’s attempts to foretell the course of future events. And to the extent of
forecasting remaining life, it is exactly that — an estimate. However, this result
is not reached by consulting prophets or interpreting mystical patterns of tea
leaves in the bottom of a cup, but by utilizing known facts and the best
judgment of the people who work with this equipment on a daily basis.?

In updating the units of property and service lives, the basic definition used in
determining whether an item should be included as a unit of property is:

1. Definition

Unit of property — (a) an item that will be replaced as a
complete unit one or more times within the period of analysis
and (b) an item that is significant in terms of annual
maintenance expense but is not ordinarily replaced as a part
of the normal recurring maintenance program. The period of
analysis is generally considered to be 100 years.

Within this definition, items of plant fall into four general categories. These
include those items which should be designated as replaceable units of
property, those items whose lives will exceed 50 years, those major items for
which significant parts will be replaced on a piecemeal basis within 50 years,
and those items whose costs are such that they should be replaced as a part
of maintenance expense. Within the category of items designated as units of
property, service life intervals of 5 years were established. The analysis
indicated that no item fell in the 5-year category. Therefore, the
recommended service lives extend over a range from 10 years through 50
years in 5-year increments.

In this Update, the establishment of service lives for new units of property or
changes of lives for previously established units of property was based on the
experience of the Western and Reclamation systems. In general, established
service lives were not changed unless new information obtained from the

Adopted from EEI publication No. 04-83-22.
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records, as supplemented by expert advice, indicated a change should be
made. The study methodology used to determine the service lives and
replacement percentages is depicted in Figure 1.

2. Study Methodology

Team Established from
Western and Bureau

and conduct interviews

J

( )
Revise justifications and recommend

service lives
g J

[ Collect data, and prepare analyses, 1

( )

Review and Approval by Standing
Committee on Replacements

I|

[ Calculated Replacement percentages }

-

p
Tabulated Replacement Percentages
in Tables 3, 4, and 5

—
Calculate Sinking Fund Calculate Straight Line Depreciation
Replacement Factors (not done for Rates, Table 1

this update)

( Revise Text >

FIGURE 1
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B. Data Collection

This Update concentrated on collecting and analyzing readily available
data. Sources which had proved to be unproductive in the 1995 Update
were much more readily available this time. As in the past, the reader
can refer to the previous updates for more historical background. For the
reader’s convenience, Appendix C has also been added which contains
the survivor curves, obsolete and combined units of property, and Exhibits
from the previous 1995 Update Chapter IV.

1. Financial and Statistical Data
a. Study period

The study period for the Update was from 1994 through 2004.
Information relating to equipment service lives from previous editions,
dating back to 1966 and before, was considered in the development of
new recommended service lives, or the confirmation of lives in the May
1995 edition.

b. Types of Information Collected

There were two general types of information collected, one for the
purpose of determining average service lives, and the other for
calculating replacement factors and depreciation rates based on those
lives. For service life determination, the data included:

Regional Source

Identified property

Number of units.

Manufacturer, if appropriate

Voltages and capacities, where appropriate

Year installed

Year retired from service

Reason for retirement (scrap, disposal, relocation, obsolescent)
Equipment cost

©CoNokrwNE

When calculating replacement factors and depreciation rates for the
plant accounts, it is necessary to relate the cost of the units of property
by service life groups to the total sample account cost. Cost data for
the identified property previously used in sample tables were again
used in some cases.

Chapter Two
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c. Sources of Data

1. Western — BIDSS and Maximo Retired Equipment Reports. There
were over 17,000 records for more than 200 Maximo classes on file
for the years 1994 to 2004. About 85 units of property were
analyzed for this Update. These records were screened vigorously
to identify the equipment which was retired within 1 to 55 years of
service life.

Engineering estimates and professional judgment were used to
augment the data where appropriate.

In addition to collecting the above information, interviews were
completed with knowledgeable field personnel Western offices.
The interviews yielded a wealth of information on experienced

service lives of equipment on the transmission system.

2. Reclamation - Service lives data were collected on items replaced
between the 1985-2004 timeframe. Reclamation data was not
included in the 1995 Replacements Book, therefore these data
have not been previously reported. Data on Service Lives were
collected from several sources including the Conditions
Assessment Report and Reclamation’s database containing the
PO&M 59 - Monthly Report of Power Operations.

The Condition Assessment Report for Reclamation's power
facilities, required by the Department of the Interior, evaluates each
major equipment type based on three factors: age, equipment
condition, and maintenance history. The PO&M 59 database was
gueried to verify the Assessment Report and to further augment the
service lives database. The reports in the PO&M 59 database
describe briefly all important non-routine events of a power
operation and maintenance nature which occurred during the
month, such as date, time, duration, extent and cause of system
disturbances or equipment trouble, including remedial action; major
items of maintenance undertaken or accomplished, new service
connections; changes in system arrangement or interconnections
with adjacent utilities; major power interchanges between systems
or water movements scheduled or accomplished; new facilities
added; important personnel activities; etc. Reclamation’s regional
power managers and their staff were also interviewed. An average
service life was calculated based on the data collected from these
sources.

After collecting service life data, the costs for each of these units of
property were estimated. Financial information was provided by

Chapter Two
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Reclamation’s regional and area office financial specialists.
Because of changes made to Reclamation’s financial system, data
were collected between the 1995-2004 timeframe. While costs
were unavailable for each unit of property, the data provided
enough information to estimate average costs for replaced items.
The costs reported in this document were indexed to 2004, using
Reclamation’s Construction Cost Index for power equipment.

Analysis Procedure

Data from the BIDSS and from Budgets were assembled and analyzed
for equipment service life. Interviews were conducted with Western and
Reclamation operations and maintenance personnel, and the Team'’s
recommended service lives were then presented to and approved by the
Standing Committee on Replacements. Many of the service lives in
previous reports were confirmed; a number of lives were shortened; and
several replaceable units of property were deleted, some units of
property were combined into one unit of property, and some new units of
property were added. See Table 2, in Chapter Three for a complete
listing.

Financial information was found in Completion Reports, BIDSS and
Budgets, and confirmed during interviews with knowledgeable
personnel.

Last, replaceable percentages by service life groups by FERC accounts
were calculated. New weighted periodic replacement factors and annual
depreciation rates were also calculated for publication.

1. Statistical Analysis

When calculating replacement factors and depreciation rates, it is
necessary to relate the cost of the units of property grouped by
service life to the total account cost. For some equipment,
equipment count and individual cost were available. In other cases,
only the total cost is found in the financial records. Equipment is
classified in accordance with the FERC guidelines for Uniform
System of Accounts Prescribed for Public Utilities and Licensees
Subject to the Provisions of the Federal Power Act, dated April 1,
2004.

Specific details of the analysis calculations are found in Chapter
Four, Replacement Percentages and Factors. The analysis of
depreciation rates for power facilities is discussed in Chapter Five.
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The reader is again referred to the July 1995 edition of this
publication for further useful background information.

. Interviews

Interviews and surveys are a valuable way to benefit from the best
judgment and experiences of people who work with the equipment on
a daily basis. The offices participating in the interview process are
listed at the front of this publication.

The interviews and surveys yielded opinions on service lives, added
details to program documents, gave supplemental information on
design problems, cost information, facilities added, replaced or
retired, and suggested changes for the 2005 Update.

. Final Selection of Service Lives

The service life information for each unit of property was then
summarized from the interviews and from the statistical analysis.
The Team presented a recommended service life for Standing
Committee consideration. (The Standing Committee is a group of
experts from Reclamation and Western. A listing of these members
is found in the Preface of this Update.) An opinion was also
presented as to the perceived statistical significance and the
soundness of the data. Based upon all of the information presented,
an appropriate service life for each unit of property was agreed upon.

The final selected service lives were then used in updating the
periodic replacement factors and the annual depreciation rates for
repayment and financial accounting. All of these analyses are
described in more detail in the next three chapters of this Update.
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3.

UNITS OF PROPERTY AND SERVICE LIVES

A. Explanation of Summary Tables

As described in Chapter Two, the statistical information from BIDSS, Budgets
and Completion reports was used to develop one set of services lives, while
the interview information was used to confirm those service lives and the
Units of Property, or to develop an alternate set of results. Both sets of
results were considered and recommendations were presented to the
Standing Committee, made up of Reclamation and Western specialists. A
jointly approved decision was made on each unit of property. The decisions
are presented in Table Two of this Chapter.

Table 1 presents a cross index of plant accounts between the FERC and FFS
accounting systems. This listing was used as a guide for the Justifications in
Appendix A. Table 1 also includes the annual percentage depreciation rates.
Following the discussion of the Tables and Exhibits and Justifications, a
clarification between the FERC regulations and the unit-of-property definitions
used in this Update is provided.

Table 2 is a summary of the service lives, listed in alphabetical order by unit
of property. The corresponding FERC and FFS account numbers are also
listed. Each replaceable unit of property is assigned a Justification number.
The final two columns of Table 2 compare the service lives between the 1995
update and this Update. Terms and descriptions used in the 1995 update are
shown parenthetically to assist in making comparisons.

Tables 3 through 5, presented in Chapter Four, use this data to establish
appropriate factors for various applications.

Appendix A (Justifications) provides support for establishing the units of
property and their respective service lives. The Justifications contain
historical information, along with the interview and statistical analyses.

Appendix B (Blue Pages) is designed primarily as a handbook for field use
and can be used independently if desired.

Appendix C contains historic information repeated in the Update for the
convinced of the reader.

. Clarification Between FERC Regulations and Unit of Property Definitions

used in this Update.

In accounting for the construction of facilities and the retirement of those
facilities at a later date, accountants for Western and Reclamation have
occasion to refer to the regulations of FERC, codified as Title 18 of the Code
of Federal Regulations. Prior to 1998, two parts of Subchapter C - Accounts,
Federal Power Act, were involved:
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Part 101 Uniform System of Accounts Prescribed for Public Utilities and
Licensees Subiject to the Provisions of the Federal Power Act, and

Part 116 Units of Property for use in Accounting for Additions and
Retirements of Electric Plant

In the 1998 CFR 18, Part 116 was deleted and Part 101 was amended to
include the language contained in Part 116 above.

Part 101 now contains, as part of the Uniform System of Accounts, Electric
Plant Instructions and a set of electric plant accounts. Each electric plant
account description contains a listing of typical items of electric property that
should properly be included in that specific account. However, it should be
clearly understood that the items listed are not necessarily “units of property”
as previously listed in Part 116 or as described in this Update; the listing is
merely to provide guidance for proper classification.

The Federal Power Act, for public utilities and licensees, defines units of
property required to be used in accounting for additions, retirements, and
replacements of electric plant. The accounting is to be in accordance with
Electric Plant Instruction 10, Additions and Retirements of Electric Plant,
found in Part 101. In general, property is to be considered as consisting of (1)
retirement units and (2) minor items of property.
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CROSS INDEX OF PLANT ACCOUNTS

TABLE 1
PLANT ACCOUNTS DESCRIPTION DEPRECIATION
RATES
(In Percent)
FERC | | FFS| Per Year
350, 330 100.0 - LAND AND RIGHTS
1 FEE TITLE
2 EASEMENTS
3 OTHER LAND COSTS
4 OVERHEAD
110 - RELOCATION OF PROPERTY OF OTHERS
120 - CLEARING LAND AND RIGHT OF WAY
331 130 - STRUCTURES AND IMPROVEMENTS
POWERPLANT AND PUMPING PLANT 1.06
OPERATORS CAMP OR VILLAGE AND STATION YARD
FACILITIES
331, 352 OTHER MAJOR STRUCTURES
MISCELLANEOUS STRUCTURES
SWITCHYARD AND SUBSTATION 1.11
336, 359 140 - ROADS AND ROAD STRUCTURES

ROADS AND TRAILS
RAILROADS AND RAILROAD SIDINGS
BRIDGE

332 150 - RESERVOIRS
STORAGE AND DIVERSION

332 151 - DAMS
DAMS AND DIKES — STORAGE AND DIVERSION
DAM APPURTENANCES
SERVICE FACILITIES AND SYSTEMS IN THE DAM

332 152 - WATERWAYS
OPEN WATERWAYS
PENSTOCK — INTAKE AND DISCHARGE PIPE
PIPELINE
TAILRACE AND IMPROVEMENTS
WELLS

332 153 - WATERWAY STRUCTURES
OPENWAYS, STRUCTURES AND TUNNELS
PIPELINE AND PENSTOCK STRUCTURES
FLUMES
FISH AND WILDLIFE FACILITIES

332 154 - WATERWAY PROTECTIVE WORKS
(a) 160 - PUMPS AND PRIME MOVERS
PRIME MOVER
GATES AND VALVES

Chapter Three — Cross Index of Plant Accounts — Table 1
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CROSS INDEX OF PLANT ACCOUNTS
TABLE 1

PLANT ACCOUNTS DESCRIPTION DEPRECIATION
RATES
(In Percent)

FERC | | FFS| Per Year

333 165 - WATERWHEELS, TURBINES, AND GENERATORS
GOVERNOR, INCLUDING ACTUATOR AND GATE 1.48
PRESSURE REGULATOR AND ENERGY ABSORBER
PENSTOCK VALVES OR GATES
GENERATORS, GENERATOR/MOTORS, PUMP
MOTORS, EXCITERS, STARTING MOTORS
SPEED INCREASER
MISCELLANEOUS PIPING SYSTEMS AND AUXILLIARY
EQUIPMENT

334 170 - ACCESSORY ELECTRIC EQUIPMENT

POWER AND PUMPING-GENERATING PLANTS AND 1.60
PUMPING PLANTS 1,500-hp AND ABOVE

BUS STRUCTURE AND CONNECTIONS

POWER CABLES

TRANSFORMERS

SWITCHING EQUIPMENT

SWITCHBOARDS AND APPURTENANCES
DIGITAL FAULT RECORDER

AUXILIARY POWER SUPPLY SYSTEM

TESTING FACILITIES INSTALLED

DISTRIBUTION LINES, DAM SITES OR DIVERSION
STRUCTURES

353 175 - STATION EQUIPMENT

STATION EQUIPMENT SUPPORTS AND STRUCTURES 3.13
BUS AND INSULATORS — CABLE OR PIPE TYPE

TRANSFORMER

CIRCUIT BREAKERS AND OPERATING MECHANISMS
INTERRUPTER SWITCHES

DISCONNECTING SWITCHES

CAPACITORS

REACTORS, SHUNTS OR SERIES

SURGE PROTECTION

SWITCH BOARDS, CUBICLES, CONTROL CABLES AND

APPURTENANCES

DIGITAL FAULT RECORDER

HIGH VOLTAGE DIRECT CURRENT (HVDC) AND
STATIC VAR SYSTEM (SVS)

AUXILIARY EQUIPMENT

AUXILIARY POWER SUPPLY SYSTEM
MISCELLANEOUS PIPING SYSTEM AND AUXILIARY
EQUIPMENT
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CROSS INDEX OF PLANT ACCOUNTS

TABLE 1
PLANT ACCOUNTS DESCRIPTION DEPRECIATION
RATES
(In Percent)
FERC | | FFS| Per Year
397.0 180.0 - INSTALLED SUPERVISORY CONTROL AND
COMMUNICATION EQUIPMENT 8.51
1 5 RADIO COMMUNICATION 7.73
2 2 MICROWAVE COMMUNICATION 9.52
3 3 TELEPHONE COMMUNICATION 10.00
4 4 CARRIER CURRENT COMMUNICATION 6.66
5 5 TV CLOSED CIRCUIT SERCURITY SYSTEMS 1.19
6 1 SUPERVISORY CONTROL AND DATA ACQUISITION 10.00
(SCADA)ENERGY MANAGEMENT SYSTEM (EMS)
9 5 SEQUENTIAL EVENT RECORDER SYSTEM (SER) 6.67
(a) 180.5 UNINTERRUPTIBLE POWER SUPPLY SYSTEM (UPS)
354 181 - TOWERS AND FIXTURES
STEEL TOWER STRUCTURES
FOUNDATIONS AND FOOTINGS 1.03
355.0 182.0 - POLES AND FIXTURES 1.05
1 0 WOOD 1.06
2 2 STEEL 1.05
CONCRETE 1.05
356.0 183.0 - OVERHEAD CONDUCTORS AND DEVICES: 1.09
1 1 DISCONNECTING SWITCHES
2 2 INSULATORS AND HARDWARE
CONDUCTORS
GROUND WIRES
SURGE PROTECTION
358 184 - UNDERGROUND CONDUCTORS AND DEVICES: 3.25
CONDUCTORS
SURGE PROTECTION
357 185 - UNDERGROUND CONDUIT
UNDERGROUND DUCT LINES, CONDUITS AND
APPURTENANCES
303 190 - MISCELLANEOUS INTANGIBLE PLANT
INTANGIBLE PLANT
335 199 - MISCELLANEOUS INSTALLED EQUIPMENT 1.07
398 PUMPS AND PRIME MOVERS FROM

MANUFACTURER’S STOCK

AUXILLARY EQUIPMENT FOR GENERAL STATION
USE — POWERPLANTS; AND PUMPING PLANTS
AUXILIARY EQUIPMENT FOR GENERAL STATION
UNINTERRUPTIBLE POWER SUPPLY SYSTEM (UPS)

(a) There is no FERC account strictly comparable to FFS 160; the use of Acct. 335, Miscellaneous
Power Plant Equipment, is recommended.
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Summary of Units of Property
and
Service Lives

July 1995 to December 2005

Table 2
Just. FERC
No Units of Property Service Live and Comments Account(s) |FFS Account(s) 1995 Life 2005 Life
1 Air Compressor and Motor No Change 335, 353, 398 175, 199 35 35
2 Arrester, Surge (Lightning) No Change 353, 356, 358 175, 183, 184 (35 35
3 Battery Charger, 24 Volts and Above No Change 334, 353 170, 175 20 20
Battery Bank, 48-Volts and Above (Previously titled Battery|Changed from 24-Volts and Above to 48-Volts and
4 Storage, 24-Volts and Above) Above with the service life remaining the same 334,353 170,175 15 15
5 Boom No Change 332 150 Exceeds 50 yrs Exceeds 50 yrs
6 Bridge No Change 336, 359 140 N/A N/A
gladt esg;mgzt:; acr:rd é'rsetrirtllaelzrt]gi S:(I;ﬂfl:(.):]?enel’d Cat. 1 - Exceeds 50 years Cat. 1 - Exceeds 50 years
7 |Building gs. gory g 331, 352 130 Cat. 2 - 50 years Cat. 2 - 50 years
Maintenance to Fiberglass, Framed, and Modular :
- . o Cat. 3 - Maintenance Cat. 3-25yrs
Buildings with a service life now of 25 years.
8 Cable - Power, Generator, and Pump Motor No Change 334 170 50 40
- Metallic - N/A Metallic - N/A
9 Cable System, Communication No Change 397 180.50 Fiber Optic - N/A Fiber Optic - N/A
Metallic - N/A Metallic - N/A
10 |Cable System, Control No Change 334, 353 170, 175 Fiber Optic - N/A Fiber Optic - N/A
11 |Capacitor Bank, Shunt and Series No Change 353 175 25 25
12  |Carrier Wave Trap (Tunable and Non-Tunable) No Change 397 180.40 20 20
13 |Circuit Breaker, Power No Change 353 175 35 35
Closed Circuit Television (TV) and Security Systems . N
14 (Previously titled Televison System, Closed-Circuit) Title change. Service life reduced from 15 to 10 yrs 397 180 15 10
Communication Tower with Passive Antenna and Active  [Title change. Service life now broken out between .
. . . g . 180.10 40-Comm Tower w/Passive Antenna
15 |Antenna (Previously titled Antenna Tower, Radio or Communication Tower w/Passive Antenna and 397 40 A
. ) . . : 180.20 20-Active Antenna
Microwave, including Billboard Type Relectors) Active Antenna.
15-kV - 35-kV - 40yrs 15-kV - 35-kV - 40yrs
16 |Conductor, Underground Insulated (15-kV and above) No Change 358 184 Above 35-kV - 25 yrs Above 35-kV - 25 yrs
17 Co"ntrol and System Protection Equipment (Previously titled Title change. Service life remaining the same. 334, 353 170, 175 15 15
19" rack mounted panel w/components)
18 Coupling Capacitor Voltage Transformer (CCVT) (69-kv Increase Service life from 25 yrs to 30 yrs 353 180.40 25 30
and Above)
. . 331, 335, 353, Cat. 2 Buildings - 50 yrs Cat. 2 Buildings - 50 yrs
19 |Crane, Hoist, Derrick, and Cableway No Change 308 130, 175, 199 Others - Exceeds 50 yrs Others - Exceeds 50 yrs
20 |Dam, Storage No Change 332 151 Exceeds 50 yrs Exceeds 50 yrs
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Summary of Units of Property
and
Service Lives
July 1995 to December 2005

Table 2
Just. FERC
No Units of Property Service Live and Comments Account(s) |FFS Account(s) 1995 Life 2005 Life
21 |DC Distribution Board No Change 334, 353, 397 170, 175, 180 [N/A N/A
22 Digital Faultl Recorder (Previously titled Fault Recorder and|Title changed. Service life increased from 10 to 15 334, 353 170, 175 10 15
Master Station) yrs
23 |Engine Generator Set, Auxiliary No Change 334, 353 170, 175 40 35
24 |Exciter, Electric Prime Mover (1,500-hp or Larger) No Change No Comparable 160 45 45
: ~200-ND 9 9 FERC Acct.
25 |Exciter, Generator No Change 333 165 45 45
26 Fiber Optic Cable, Optical Ground Wire (OPT-GW), and All New 397 } } Wood - 50 yrs
Dielectric Self Supporting (ADSS) Steel - 50 yrs
27 |Fiber Optic Multiplexer New 397 - - 10
28 |Flume No Change 332 153 N/A N/A
Odles - NO
29 |Gates and Valves No Change Comparable 160, 165 Exceeds 50 yrs Exceeds 50 yrs
LoD A '3
30 |Governor No Change 333 165 Exceeds 50 yrs Exceeds 50 yrs
High Voltage Direct Current (HVDC) and Static Volt
31 |Ampere-Reactive Systems (SVS) See Justification No. 63 - Thyrister Banks See Ref. No. 35 (Thyrister Valves) See Justification No. 63
(See Justification No. 63)
250-hp and above - 35 yrs 250-hp and above - 35 yrs
No Comparable
32 |Impeller, Pump No Change 160 Below 250-hp and Deep Well Type - Below 250-hp and Deep Well Type -
FERC Acct. . .
Maintenance Maintenance
33 |Interrupter Switches with Fault Clearning Capability Decrease in service life from 25 to 20 yrs 353 175 25 20
. - 180.10
34 |Motor (Engine) Generator Set, Communication No Change 397 180.20 15 15
35 |Penstock, Intake and Discharge Pipe No Change 332 152 Exceeds 50 yrs Exceeds 50 yrs
36 Phase Shifting Transformer (Previously titled Phase Angle |Title change with the service life remaining the 353 175 40 20
Regulator) same
37 |Pipeline No Change 332 152 Exceeds 50 yrs Exceeds 50 yrs
38 |Pressure Regulator and Energy Absorber No Change 333 165 Exceeds 50 yrs Exceeds 50 yrs
No Comparable Low Speed, 250-hp and above - 40 yrs |Low Speed, 250-hp and above - 40 yrs
39 |Prime Mover, Fuel-Type No Change P 160 Low Speed, below 250-hp and High Low Speed, below 250-hp and High
FERC Acct.
Speed - 25 yrs Speed - 25 yrs
Radio Transmitter and/or Receiver Set, Microwave/Multi-
40 |Channel (Previously titled Transmitter and/or Receiver Set,|Title Change 397 180.20 10 10
Microwave/Multi-Channel Radio)
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Summary of Units of Property
and
Service Lives

July 1995 to December 2005

Table 2
Just. FERC
No Units of Property Service Live and Comments Account(s) |FFS Account(s) 1995 Life 2005 Life
Dry Air Core (Single or 3-Phase Unit) - |Dry Air Core (Single or 3-Phase Unit) -
. . 25yrs 25yrs
41 |Reactor (Dry Air Core or Oil Immersed) No Change 353 175 Oil Immersed (Single or 3-Phase Unit) - |Oil Immersed (single or 3-Phase Unit) -
35yrs 35yrs
42 |Roof Covering No Change 331, 352 130 20 20
43 |Rotor Winding, Electric Prime Mover (250-hp and Above) |No Change No Comparable 160 50 50
9 P o FERC Acct,
44  |Rotor Winding, Generator No Change 333 165 50 50
. . . No Comparable Below 250-hp - Maintenance Below 250-hp - Maintenance
45  |Runner, Hydraulic Turbine Prime Mover No Change FERC Acct. 160 250-hp and above - 50 yrs 250-hp and above - 50 yrs
. Runner - 50 yrs Runner - 50 yrs
46 |Runner, Turbine No Change 333 165 (See Just. No 79) (See Just. No 74)
47 [Sequential Event Recorder System (SER) Service life F:hf:-mged from 10 t? 15 yrs. See Just 397 180 10 15
No. 22 for similar equipment discussion
48 |Solar Collector Systems No Change 331, 352 130.10 15 15
49 |Solar-Photo Voltaic Power Supply Previously only included 100 Watts and above 397 180 15 15
50 |Speed Increaser No Change 333 165 35 35
No Comparable Above 10,000-hp - 25 yrs Above 10,000-hp - 25 yrs
51 |Stator Winding, Electric Prime Mover No Change FERC',]ACCI 160 250-hp - 10,000-hp - 35 yrs 250-hp - 10,000-hp - 35 yrs
: Below 250-hp - Maintenance Below 250-hp - Maintenance
i 11.5 kV and above - 25 yrs 11.5 kV and above - 25 yrs
52 |Stator Winding, Generator No Change 333 165 11.5 KV and below - 50 yrs 11.5 KV and below - 50 yrs
Steel Structure, Steel Pole, or Concrete Pole Transmission
Line Section (Previously titled Reference No. 17 - ’
53 |Conductor, Overhead; Reference No. 31 - Ground Wire, New. Previously Reference No. 17, Reference No. 354, 355, 356 181, 182, 183 (50 yrs 50 yrs
X 31, and Reference No. 40
Overhead; Reference No. 40 - Pole or Structure, Steel or
Concrete)
54 |Structure, Diversion No Change 332 151 Exceeds 50 yrs Exceeds 50 yrs
55 Supervisory Control and Data Acquisition (SCADA)/Energy|Service Life unchanged. Title Central Processor is 397 18050 10 Master 10 Master
Management System (EMS) now SCADA Master i 10 RTU 10 RTU
56 |Surge Tank, Steel Surge Chamber and Storage Tank No Change 332 153 Exceeds 50 yrs Exceeds 50 yrs
57 |Switch, Disconnecting (69-kV and above) No Change 353, 356 175, 183 35 35
58 |Switching Equipment No Change 334 170 35 35
59 Switchyard/Substation Supports and Structures (Previousl Title Change 353 175 Steel Structures - Exceeds 50 yrs Steel Structures - Exceeds 50 yrs
titted Supports and Structures) 9 Timber Structures -Maintenance Timber Structures - Maintenance
60 |Telephone system No Change 397 180.30 10 10
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Summary of Units of Property
and
Service Lives

July 1995 to December 2005

Table 2
Just. FERC
No Units of Property Service Live and Comments Account(s) |FFS Account(s) 1995 Life 2005 Life
61 |Thrust Bearing, Electric and Hydraulic Prime Movers No Change Nig;?”:ggble 160 Maintenance Maintenance
62 |Thrust Bearing, Generator No Change 333 165 Exceeds 50 yrs Exceeds 50 yrs
Thyristor Valve Banks - HDVC (High Voltage Direct ] Lo
63 |current) and SVS (Static Var Systems) T;ts'e change. Service life reduced fom 3510 30 353 175 35 30
(Previously titled Thyristor Valves - HVDC and SVS) Y
64  |Transformer, Grounding No Change 353 175 40 40
65 |Transformer, Instrument - 69-kV and Above Service life increased from 25 to 30 yrs 353 175 25 30
66 |Transformer, Main Power No Change 353 175 40 40
67 |Transformer, Mobile Power No Change 353 175 40 40
68 |Transformer, Station Service Service life increased from 30 to 35 yrs 334, 353 170, 175 30 35
69 |Transmitter and/or Receiver Set, Power Line Carrier No Change 397 180.40 15 15
70 |Transmitter and/or Receiver Set, Single Channel Radio No Change 397 180.10 10 10
71 |Trashracks No Change 332 151 Exceeds 50 yrs Exceeds 50 yrs
72 |Uninterruptible Power Supply System (UPS) No Change 335, 397 180, 199 10 10
73 |Voltage Regulator No Change 353 175 40 40
74  |Wearing Rings, Runner No Change 333 165 20 20
(Proviously e Referonce No. 17 - Conducton Overheag{ eW: SeNIce fe ncreased for 4035 10 50 s
75 Y = y "IPrevioulsy Reference No. 17, Reference No. 31, 335, 356 182, 183 40 yrs 50 yrs
Reference No. 31 - Ground Wire, Overhead; Reference and Reference No. 41
No. 41 - Pole or Structure, Wood) :
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Summary of Units of Property
and
Service Lives

July 1995 to December 2005

Table 2
Just. FERC
No Units of Property Service Live and Comments Account(s) |FFS Account(s) 1995 Life 2005 Life
1 Air Compressor and Motor No Change 335, 353, 398 175, 199 35 35
2 Arrester, Surge (Lightning) No Change 353, 356, 358 175, 183, 184 (35 35
3 Battery Charger, 24 Volts and Above No Change 334, 353 170, 175 20 20
Battery Bank, 48-Volts and Above (Previously titled Battery|Changed from 24-Volts and Above to 48-Volts and
4 Storage, 24-Volts and Above) Above with the service life remaining the same 334,353 170,175 15 15
5 Boom No Change 332 150 Exceeds 50 yrs Exceeds 50 yrs
6 Bridge No Change 336, 359 140 N/A N/A
gladt esg;mgzt:; acr:rd é'rsetrirtllaelzrt]gi S:(I;ﬂfl:(.):]?enel’d Cat. 1 - Exceeds 50 years Cat. 1 - Exceeds 50 years
7 |Building gs. gory g 331, 352 130 Cat. 2 - 50 years Cat. 2 - 50 years
Maintenance to Fiberglass, Framed, and Modular :
- . o Cat. 3 - Maintenance Cat. 3-25yrs
Buildings with a service life now of 25 years.
8 Cable - Power, Generator, and Pump Motor No Change 334 170 50 40
- Metallic - N/A Metallic - N/A
9 Cable System, Communication No Change 397 180.50 Fiber Optic - N/A Fiber Optic - N/A
Metallic - N/A Metallic - N/A
10 |Cable System, Control No Change 334, 353 170, 175 Fiber Optic - N/A Fiber Optic - N/A
11 |Capacitor Bank, Shunt and Series No Change 353 175 25 25
12  |Carrier Wave Trap (Tunable and Non-Tunable) No Change 397 180.40 20 20
13 |Circuit Breaker, Power No Change 353 175 35 35
Closed Circuit Television (TV) and Security Systems . N
14 (Previously titled Televison System, Closed-Circuit) Title change. Service life reduced from 15 to 10 yrs 397 180 15 10
Communication Tower with Passive Antenna and Active  [Title change. Service life now broken out between .
. . . g . 180.10 40-Comm Tower w/Passive Antenna
15 |Antenna (Previously titled Antenna Tower, Radio or Communication Tower w/Passive Antenna and 397 40 A
. ) . . : 180.20 20-Active Antenna
Microwave, including Billboard Type Relectors) Active Antenna.
15-kV - 35-kV - 40yrs 15-kV - 35-kV - 40yrs
16 |Conductor, Underground Insulated (15-kV and above) No Change 358 184 Above 35-kV - 25 yrs Above 35-kV - 25 yrs
17 Co"ntrol and System Protection Equipment (Previously titled Title change. Service life remaining the same. 334, 353 170, 175 15 15
19" rack mounted panel w/components)
18 Coupling Capacitor Voltage Transformer (CCVT) (69-kv Increase Service life from 25 yrs to 30 yrs 353 180.40 25 30
and Above)
. . 331, 335, 353, Cat. 2 Buildings - 50 yrs Cat. 2 Buildings - 50 yrs
19 |Crane, Hoist, Derrick, and Cableway No Change 308 130, 175, 199 Others - Exceeds 50 yrs Others - Exceeds 50 yrs
20 |Dam, Storage No Change 332 151 Exceeds 50 yrs Exceeds 50 yrs
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Summary of Units of Property
and
Service Lives
July 1995 to December 2005

Table 2
Just. FERC
No Units of Property Service Live and Comments Account(s) |FFS Account(s) 1995 Life 2005 Life
21 |DC Distribution Board No Change 334, 353, 397 170, 175, 180 [N/A N/A
22 Digital Faultl Recorder (Previously titled Fault Recorder and|Title changed. Service life increased from 10 to 15 334, 353 170, 175 10 15
Master Station) yrs
23 |Engine Generator Set, Auxiliary No Change 334, 353 170, 175 40 35
24 |Exciter, Electric Prime Mover (1,500-hp or Larger) No Change No Comparable 160 45 45
: ~200-ND 9 9 FERC Acct.
25 |Exciter, Generator No Change 333 165 45 45
26 Fiber Optic Cable, Optical Ground Wire (OPT-GW), and All New 397 } } Wood - 50 yrs
Dielectric Self Supporting (ADSS) Steel - 50 yrs
27 |Fiber Optic Multiplexer New 397 - - 10
28 |Flume No Change 332 153 N/A N/A
Odles - NO
29 |Gates and Valves No Change Comparable 160, 165 Exceeds 50 yrs Exceeds 50 yrs
LoD A '3
30 |Governor No Change 333 165 Exceeds 50 yrs Exceeds 50 yrs
High Voltage Direct Current (HVDC) and Static Volt
31 |Ampere-Reactive Systems (SVS) See Justification No. 63 - Thyrister Banks See Ref. No. 35 (Thyrister Valves) See Justification No. 63
(See Justification No. 63)
250-hp and above - 35 yrs 250-hp and above - 35 yrs
No Comparable
32 |Impeller, Pump No Change 160 Below 250-hp and Deep Well Type - Below 250-hp and Deep Well Type -
FERC Acct. . .
Maintenance Maintenance
33 |Interrupter Switches with Fault Clearning Capability Decrease in service life from 25 to 20 yrs 353 175 25 20
. - 180.10
34 |Motor (Engine) Generator Set, Communication No Change 397 180.20 15 15
35 |Penstock, Intake and Discharge Pipe No Change 332 152 Exceeds 50 yrs Exceeds 50 yrs
36 Phase Shifting Transformer (Previously titled Phase Angle |Title change with the service life remaining the 353 175 40 20
Regulator) same
37 |Pipeline No Change 332 152 Exceeds 50 yrs Exceeds 50 yrs
38 |Pressure Regulator and Energy Absorber No Change 333 165 Exceeds 50 yrs Exceeds 50 yrs
No Comparable Low Speed, 250-hp and above - 40 yrs |Low Speed, 250-hp and above - 40 yrs
39 |Prime Mover, Fuel-Type No Change P 160 Low Speed, below 250-hp and High Low Speed, below 250-hp and High
FERC Acct.
Speed - 25 yrs Speed - 25 yrs
Radio Transmitter and/or Receiver Set, Microwave/Multi-
40 |Channel (Previously titled Transmitter and/or Receiver Set,|Title Change 397 180.20 10 10
Microwave/Multi-Channel Radio)
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Summary of Units of Property
and
Service Lives

July 1995 to December 2005

Table 2
Just. FERC
No Units of Property Service Live and Comments Account(s) |FFS Account(s) 1995 Life 2005 Life
Dry Air Core (Single or 3-Phase Unit) - |Dry Air Core (Single or 3-Phase Unit) -
. . 25yrs 25yrs
41 |Reactor (Dry Air Core or Oil Immersed) No Change 353 175 Oil Immersed (Single or 3-Phase Unit) - |Oil Immersed (single or 3-Phase Unit) -
35yrs 35yrs
42 |Roof Covering No Change 331, 352 130 20 20
43 |Rotor Winding, Electric Prime Mover (250-hp and Above) |No Change No Comparable 160 50 50
9 P o FERC Acct,
44  |Rotor Winding, Generator No Change 333 165 50 50
. . . No Comparable Below 250-hp - Maintenance Below 250-hp - Maintenance
45  |Runner, Hydraulic Turbine Prime Mover No Change FERC Acct. 160 250-hp and above - 50 yrs 250-hp and above - 50 yrs
. Runner - 50 yrs Runner - 50 yrs
46 |Runner, Turbine No Change 333 165 (See Just. No 79) (See Just. No 74)
47 [Sequential Event Recorder System (SER) Service life F:hf:-mged from 10 t? 15 yrs. See Just 397 180 10 15
No. 22 for similar equipment discussion
48 |Solar Collector Systems No Change 331, 352 130.10 15 15
49 |Solar-Photo Voltaic Power Supply Previously only included 100 Watts and above 397 180 15 15
50 |Speed Increaser No Change 333 165 35 35
No Comparable Above 10,000-hp - 25 yrs Above 10,000-hp - 25 yrs
51 |Stator Winding, Electric Prime Mover No Change FERC',]ACCI 160 250-hp - 10,000-hp - 35 yrs 250-hp - 10,000-hp - 35 yrs
: Below 250-hp - Maintenance Below 250-hp - Maintenance
i 11.5 kV and above - 25 yrs 11.5 kV and above - 25 yrs
52 |Stator Winding, Generator No Change 333 165 11.5 KV and below - 50 yrs 11.5 KV and below - 50 yrs
Steel Structure, Steel Pole, or Concrete Pole Transmission
Line Section (Previously titled Reference No. 17 - ’
53 |Conductor, Overhead; Reference No. 31 - Ground Wire, New. Previously Reference No. 17, Reference No. 354, 355, 356 181, 182, 183 (50 yrs 50 yrs
X 31, and Reference No. 40
Overhead; Reference No. 40 - Pole or Structure, Steel or
Concrete)
54 |Structure, Diversion No Change 332 151 Exceeds 50 yrs Exceeds 50 yrs
55 Supervisory Control and Data Acquisition (SCADA)/Energy|Service Life unchanged. Title Central Processor is 397 18050 10 Master 10 Master
Management System (EMS) now SCADA Master i 10 RTU 10 RTU
56 |Surge Tank, Steel Surge Chamber and Storage Tank No Change 332 153 Exceeds 50 yrs Exceeds 50 yrs
57 |Switch, Disconnecting (69-kV and above) No Change 353, 356 175, 183 35 35
58 |Switching Equipment No Change 334 170 35 35
59 Switchyard/Substation Supports and Structures (Previousl Title Change 353 175 Steel Structures - Exceeds 50 yrs Steel Structures - Exceeds 50 yrs
titted Supports and Structures) 9 Timber Structures -Maintenance Timber Structures - Maintenance
60 |Telephone system No Change 397 180.30 10 10

Chapter 3 - Summary of Units of Property - Table 2




Summary of Units of Property
and
Service Lives

July 1995 to December 2005

Table 2
Just. FERC
No Units of Property Service Live and Comments Account(s) |FFS Account(s) 1995 Life 2005 Life
61 |Thrust Bearing, Electric and Hydraulic Prime Movers No Change Nig;?”:ggble 160 Maintenance Maintenance
62 |Thrust Bearing, Generator No Change 333 165 Exceeds 50 yrs Exceeds 50 yrs
Thyristor Valve Banks - HDVC (High Voltage Direct ] Lo
63 |current) and SVS (Static Var Systems) T;ts'e change. Service life reduced fom 3510 30 353 175 35 30
(Previously titled Thyristor Valves - HVDC and SVS) Y
64  |Transformer, Grounding No Change 353 175 40 40
65 |Transformer, Instrument - 69-kV and Above Service life increased from 25 to 30 yrs 353 175 25 30
66 |Transformer, Main Power No Change 353 175 40 40
67 |Transformer, Mobile Power No Change 353 175 40 40
68 |Transformer, Station Service Service life increased from 30 to 35 yrs 334, 353 170, 175 30 35
69 |Transmitter and/or Receiver Set, Power Line Carrier No Change 397 180.40 15 15
70 |Transmitter and/or Receiver Set, Single Channel Radio No Change 397 180.10 10 10
71 |Trashracks No Change 332 151 Exceeds 50 yrs Exceeds 50 yrs
72 |Uninterruptible Power Supply System (UPS) No Change 335, 397 180, 199 10 10
73 |Voltage Regulator No Change 353 175 40 40
74  |Wearing Rings, Runner No Change 333 165 20 20
(Proviously e Referonce No. 17 - Conducton Overheag{ eW: SeNIce fe ncreased for 4035 10 50 s
75 Y = y "IPrevioulsy Reference No. 17, Reference No. 31, 335, 356 182, 183 40 yrs 50 yrs
Reference No. 31 - Ground Wire, Overhead; Reference and Reference No. 41
No. 41 - Pole or Structure, Wood) :

Chapter 3 - Summary of Units of Property - Table 2
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Summary of Combined or Obsolete Units of Property

and
Service Lives

July 1995 to December 2005

Table 2a
old FERC
Ref. Combined Units of Property Service Live and Comments FFS Account(s) 1995 Life
Account(s)
No.
Computer System, Control
16 |(See Justification No. 55 - SCADA) No Change 397 180.50 N/A
Combined with Transmission Lines, Ref. Nos. 80 &
Conducator, Overhead 81, which are redefined to better reflect current O& Wood - 40 yrs
17 |(See Justification No. 53 $ 75) practices 356 183 Steel - 50 yrs
Data-Logging System - Intrasite This item is included with Supervisory Control and
22 |(For intersite see Justification No. 55) Data Acquisition (SCADA) systems, Ref. No. 58 334, 353 170, 175 N/A
Combined with Transmission Lines, Ref. Nos. 53 &
Ground Wire, Overhead 75, which are redefined to better reflect current O& Wood - 40 yrs
31 |(See Justification Nos. 53 & 75) practices 356 183 Steel - 50 yrs
Combined with Transmission Lines, Ref. No. 53,
which is redefined to better reflect current O&M Steel or Concrete Pole Structure
40 |Pole or Structure, Steel or Concrete practices 355 182 50 yrs
Combined with Transmission Lines, Ref. No. 75,
which is redefined to better reflect current O&M
41 |Pole or Structure, Wood practices 355 182 Wood - 40 yrs
Combined with Transmission Lines, Ref. No. 53,
which is refefined to better reflect current O&M 354, 355, 356 181, 182, 183 |50 yrs
56 |Steel Tower Structure practices
Obsolete Units of Property
Recommended that Oscillographs be deleted as a
36 |Oscillograph unit of property 334, 353 170, 175 15

Chapter 3 - Summary of Units of Property - Table 2A
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2005 Life

N/A

N/A

N/A

N/A

N/A

N/A

50 yrs

N/A

Summary of Combined or Obsolete Units of Property
and
Service Lives
July 1995 to December 2005
Table 2a

Chapter 3 - Summary of Units of Property - Table 2A
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4. REPLACEMENT PERCENTAGES AND FACTORS

A.

Introduction

After establishing the replaceable units of property and their respective
service lives, as described in preceding Chapters, the next step is the
determination of the percent distribution of cost by service life
categories and by major accounts. By applying these percentages to
the financial plant-in-service records, estimates of anticipated future
replacement expenses can be made. Example factor calculations are
discussed in this Chapter. The sinking fund calculations in previous
updates were forgone for the 2005 Update as the Bureau of
Reclamation indicated these calculations were no longer used.

1. 2005 Update

The 2005 Update focused on getting new data for all plant
accounts. New factors are calculated for all the FERC accounts
and for the FSS accounts (that do not have a corresponding FERC
account) with replaceable units of property.

Justifications 53 and 72 support the factors used for Wood and
Steel transmission lines that are in accounts 354, 355, and 356.
Composite factors were prepared for Plant Accounts, 355 (Poles
and Fixtures), 356 (Over-head Conductors and Devices), 358
(Underground Conductors and Devices), and 397 (Supervisory
Control and Communication Equipment).

2. Organization of Chapter Four

Detailed calculations are included as the Factor Calculations at the
end of this Chapter. The results of these tabulations are
summarized in Tables 3 and 4. Table 3 provides the percentages
of replaceable plant by plant accounts by service life groups for
repayment purposes. Table 4 summarizes by plant account the
annual periodic replacement percentages, together with weighted
service lives. Table 5 is the “Look-Up” Table that is used in the
Replacements Subsection of the PRS.

Chapter Four
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B. Approach

1. General

2.

3.

The computations of replacement percentages and replacement
factors follow the same general approach used in the 1995 update
except for some procedural changes discussed below. As
discussed in Chapter Two, service life categories are in 5 year
increments through 50 years. Only those replaceable units of
property with lives of 50 years or less are included in the
replacement subsection of repayment analyses. Also, no service
life shorter than 10-years is deemed appropriate at this time.

Price Level Impacts

The cost data for each of the plant accounts are generally internally
consistent with the costs representing price levels at the time the
projects were completed or the equipment installed. Costs
provided by Reclamation were indexed to current levels. In those
cases where differences in price level had the potential for
distorting the analysis, procedures were followed to reduce or
eliminate the problem.

Impact of Technological Changes

Rapid technological changes can impact the replacement
percentages and factors. This is especially applies to accounts
such as communications, which are affected by technological
advances in those units of property involving sophisticated
electronic devices.

4. Summary of Annual and Periodic Replacement Percentages and

Weighted Service Lives (Factor Calculations)

Table 4, which summarizes, by plant account, the depreciation and
periodic replacement percentages together with weighted service
lives, is intended to simplify the calculation of future replacement
costs for power repayment studies. The following information is an
example of the information calculated in the Factor Calculations
and shown in Table 4. The methodology for the Factor
Calculations is discussed later in this Chapter.

The factors for equipment are recalculated according to the
financial information that was available. The calculations are
similar to those in previous updates.

Chapter Four
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ACCOUNT 353 (AC TERMINAL EQUIPMENT)

Life in Replaceable Annual | Investmentin | Product of the Life
Years | Investmentas | Percent Dollars x Dollars
Percentage of
Plant Account
15 21.41 1.43 172,586,106 2,588,791,590
20 3.44 0.17 27,751,511 555,030,220
25 2.34 0.09 18,898,527 472,463,175
30 1.82 0.06 14,651,182 439,535,460
35 24.30 0.69 195,848,183 6,845,686,405
40 15.20 0.38 122,493,831 4,899,753,240
Total 2.82 552,229,340 15,810,260,090
Weighted Service Life (years) 28.63
Periodic Replacement Factor 68.51
(percent)
Total Investment for Plant Account 806,083,589

The Replacement Investment percentage of Plant Account is the
amount of Investment in the 15 year life for that plant account
divided by Total Investment for Plant Account (for 15 year service
life: 172,586,106 / 806,052,225=21.41%). The Annual Percentage
is the Replaceable Investment as a Percentage of Plant Account
divided by the Life in Years (for 15 year service life: 21.41% /15 =
1.43%). The weighted service life is the total of the Product of the
Life x dollars divided by the total of the Investment in Dollars
(15,810,260,090 / 552,229,340 = 28.63 years). The Periodic
Replacement Factor is the total replaceable Investment in Dollars
divided by the Total Investment in the Plant Account (552,229,340 /
806,083,589 = 68.51%).

Chapter Four
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REPLACEMENT INVESTMENT IN PERCENT OF PLANT ACCOUNT INVESTMENT

(FERC and FFS)
TABLE 3

(THIS TABLE IS USED PRIMARILY TO DEVELOP YEAR-BY-YEAR ESTIMATES OF FUTURE REPLACEMENT

COSTS FOR POWER REPAYMENT STUDIES.)

PLANT ACCOUNTS DESCRIPTION FOR SERVICE LIFE GROUP (YEARS)
FERC FES 10 15 20 25 30 35 40 45 50 >50
- 130 | - STRUCTURES AND IMPROVEMENTS
331 352 COMPOSITE (A) 0.00 0.00 0.06 1.00 0.00 0.00 0.00 0.00 7.92 91.02
331 POWERPLANTS AND PUMPING-GENERATING PLANTS, CAMPS, PROJECT BUILDINGS 0.00 0.00 0.00 0.98 0.00 0.00 0.00 0.00 2.82 96.20
352 SWITCHYARDS AND SUBSTATIONS (B) 0.00 0.00 0.46 1.13 0.00 0.00 0.00 0.00 | 41.70 56.70
- 160 | - PUMPS AND PRIME MOVERS (C)
ELECTRIC — UNIT CAPACITY - 250 to 1,500-hp 0.00 0.00 0.00 0.00 0.00 17.34 0.00 0.00 7.07 75.59
(EXHBIT IV - 5) - 1,500 to 10,000-hp 0.00 0.00 0.00 0.00 0.00 15.72 0.00 2.54 7.56 74.18
- 10,000-hp & ABOVE 0.00 0.00 0.00 12.88 0.00 3.54 0.00 3.22 9.66 70.71
HYDRAULIC — UNIT CAPACITY - 250-hp & ABOVE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 15.00 85.00
FUEL TYPE — UNIT CAPACITY - LOW SPEED, BELOW 250-hp & ALL HIGH SPEED 0.00 0.00 0.00 75.00 0.00 5.00 0.00 0.00 0.00 20.00
- LOW SPEED, 250-hp & ABOVE 0.00 0.00 0.00 0.00 0.00 5.00 75.00 0.00 0.00 20.00
333 165 | - WATERWHEELS, TURBINES, AND GENERATORS
POWERPLANTS AND PUMPING-GENERATING PLANTS 0.00 0.00 1.09 5.47 0.00 0.00 0.00 2.74 | 24.63 66.07
334 170 | - ACCESSORY ELECTRIC EQUIPMENT
POWER AND PUMPING GENERATING PLANTS, AND PUMPING 0.00 1.01 0.26 0.00 0.00 27.46 1.47 0.00 0.00 69.80
PLANTS 1,500-hp AND ABOVE
335 398 199 | - MISCELLANEOUS EQUIPMENT
POWER AND PUMPING-GENERATING PLANTS AND PUMPING 0.00 0.00 0.00 0.00 0.00 3.73 0.00 0.00 0.00 96.27
PLANTS 1,500-hp AND ABOVE
353 175 | - STATION EQUIPMENT
AC TERMINAL 0.00 | 21.41 3.44 2.34 1.82 24.30 15.2 0.00 0.00 31.49
DC TERMINAL 0.00 0.00 0.00 65.83 0.00 33.53 0.00 0.00 0.00 0.64
354 181 | - TOWERS AND FIXTURES 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 97.00
POLES AND FIXTURES:

355.0 182.0 COMPOSITE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.97 95.03
1 1 WOOD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 13.80 86.20
2 2 STEEL, AND CONCRETE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 97.00

OVERHEAD CONDUCTOR AND DEVICES:

356.0 183.0 COMPOSITE 0.00 0.00 0.00 0.00 0.00 0.27 0.00 0.00 8.04 91.69
A A WOOD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 13.80 86.20
2 2 STEEL, AND CONCRETE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 97.00

358 184 | - UNDERGROUND CONDUCTORS AND DEVICES:
COMPOSITE 0.00 0.00 0.00 50.00 0.00 0.00 50.00 0.00 0.00 0.00
THROUGH 35-kV 0.00 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0.00 0.00
ABOVE 35-kV 0.00 0.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 0.00

397.0 180.0 | - SUPERVISORY COMMUNICATION AND CONTROL EQUIPMENT
1 5 COMPOSITE 80.84 1.87 2.47 0.00 0.00 0.00 2.47 0.00 1.01 11.34
2 2 SCADA 100.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 3 MICROWAVE 92.20 0.00 3.90 0.00 0.00 0.00 3.90 0.00 0.00 0.00
4 4 TELEPHONE 100.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 .5 CARRIER CURRENT 0.00 | 99.71 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Chapter 4 — Replacement Investment in Percentage of Plant Account Investment - T3
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REPLACEMENT INVESTMENT INPERCENT OF PLANT ACCOUNT INVESTMENT
(FERC and FFS)
TABLE 3

(THIS TABLE IS USED PRIMARILY TO DEVELOP YEAR-BY-YEAR ESTIMATES OF FUTURE REPLACEMENT
COSTS FOR POWER REPAYMENT STUDIES)

PLANT ACCOUNTS DESCRIPTION FOR SERVICE LIFE GROUP (YEARS)
FERC FFS 10 15 20 25 30 35 40 45 50 >50
.6 A LOAD & FREQUENCY CONTROL 100.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 RADIO 69.84 0.00 18.08 0.00 0.00 0.00 18.08 0.00 0.00 0.00
.9 5 FIBER OPTICS 28.62 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 65.38
n.a. 180.5 COMMUNICATION AND CONTROL 0.00 | 100.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
OTHER (180.5 COMBINED) 11.91 | 88.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

(A) Applicable to structures and improvements accounts of identified properties indicated. Composite factor may be used for power investment when a cost breakdown is not available.

(B) Use for those switchyards or substations that have control and equipment buildings.

(C) New data for this FSS code was not available for this update. Data shown is from previous update.

Chapter 4 — Replacement Investment in Percentage of Plant Account Investment - T3 - Continued
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Factor Calculations

FERC Code 358 - Underground Conductors and Devices

For FERC Code 358

A B C D E F G H I
Life times
Plant Account  Percent of Plant Plant Account Weighted
Justification Investment Account Investment Annual Percentage Investment Service Life
No. Equipment/Facility Equipment Class Life (Dollars) (Table 3) (Depreciation) (Dollar Years) (Years)
(E/Total Investment) (F x 1/D)
16 Conductor, Underground Cable, High Voltage
........... Insulated (ahove 35 kv)___ . Underground 25 _ 58512800  _ _ __  50.00% __ _ __ 2000% 14628200 _ _ __ _ . _ . _____.
16 Conductor, Underground Cable, High Voltage
e SUlated 15KV - 35KY) | Underground 40, _._%85l800 L _.2000% ... L250% | 23405120 ..
Total Replaceable Plant 1,170,256 100.00% 3.25% 38,033,320 32.50
Investments life more than 50 years 0.00%
Plant Account Total 1,170,256 3.25%
Total Investment 1,170,256
FERC Code 358 (Table 4)
Weighted Service Life ((Total Life X $)/ Total Investment) 32.50 Years
Periodic Replacement Factor (Total Replaceable Plant / Plant Account Total) 100.00%

Depreciation (Sum of Individual Annual Percentage + Investments Life More than 50 Years) (Table 1)
adobead

Chapter 4 - Factor Calculations
FERC Code 358 - 1 of 1
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Factor Calculations For FERC Code 397

FERC Code 397 - Supervisory Communication and Control Equipment
A B C D E F G H |

Life times Plant Weighted

Plant Account Percent of Plant Annual Account Service
Justification Investment Account Investment Percentage Investment (Dollar Life
No. Equipment/Facility Equipment Class Life (Dollars) (Table 3) (Depreciation) Years) (Years)

(E/Total Investment) (F x 1/D)

27 Fiber Optics Multiplexor Fiber Optics Equip 10 8,588,895.55 3.54% 0.35% 85,888,956
Add Drop Multiplexer 10 2,141,356.25 0.88% 0.09% 21,413,563
Termination Equip 10 981,540.17 0.40% 0.04% 9,815,402
10 0.00% 0
10
Load & Frequency Control 10 2,462,090.84 1.01% 0.10% 24,620,908
55 Supervisory Control and Data
Acquisition (SCADA) / Energy
Management System (EMS) 10 0.00% 0
SCADA 10 66,150,206.69 27.26% 2.73% 661,502,067
RTU 10 12,117,199.51 4.99% 0.50% 121,171,995
Miscellaneous 10 14,929,515.68 6.15% 0.62% 149,295,157
0.00% 0
60 Telephone System Com, Telephone 10 7,226,231.59 2.98% 0.30% 72,262,316
Portable
0.00% 0
14 Closed Circuit Television and
Security System 10 113,588.63 0.05% 0.01% 1,135,886
Camera 10 0.00% 0
Security System adobead 0.00% 0
Video Equipment 10 0.00% 0
0.00% 0
40 Radio Transmitter and/or Receiver 10 1,464,598.42 0.60% 0.06% 14,645,984

Set, Microwave Multi-Channel

Radio 10 0.00% 0

Channel Bank 10 1,392,772.66 0.57% 0.06% 13,927,727

Microwave system 10 68,014,950.84 28.03% 2.80% 680,149,508

0.00% 0

70 Transmitter and/or Receiver Set, Mobile Radio 10 10,569,428.12 4.36% 0.44% 105,694,281
Single Channel Radio

0.00% 0

Chapter 4 - Factor Calculations
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Justification

No. Equipment/Facility Equipment Class
72 Uniterruptible Power Supply (UPS)  UPS- Uniterruptible
Power Supply

Subtotal 10 year life

69 Transmitter and/or Receiver Set, Power Line Carrier
Powerline Carrier

47 Sequential Event Recorder System Recorder, SER
(SER)
34 Motor (Engine) Generator Set, Electric Motor
Communication
Generator
49 Solar-Photo Voltaic Power Supply Solar Regulator Sytem
Subtotal 15 year life

12 Carrier Wave Trap Wave Trap
15

Communication Tower with Passive

Antenna and Active Antenna
Subtotal for 20 year life

15

Communication Tower with Passive

Antenna and Active Antenna
Subtotal 40 year life
26
Fiber Optic Cable, Optical Ground
Wire (OPT-GW)

26

Fiber Optic Cable, Optical Ground
Wire (OPT-GW)

Subtotal 50 year life

Factor Calculations

Life

15

15

50

Plant Account
Investment

(Dollars)

196,152,375

3,668,887.76

30,868.06

533,549

306,669.47

4,539,974

10,570.69

5,989,112.51
5,999,683

5,989,112.51

5,989,113

2,015,614.34

438,177.03
2,453,791

Chapter 4 - Factor Calculations
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Percent of Plant
Account Investment
(Table 3)

80.84%

1.51%

0.01%

0.22%

2.47%

2.47%

2.47%

0.83%

0.18%

Annual
Percentage
(Depreciation)

0.00%

8.08%

0.10%

0.00%

0.01%

0.00%

0.06%

0.02%

0.004%

For FERC Code 397

Life times Plant
Account
Investment (Dollar
Years)

1,961,523,750

55,033,316

463,021

8,003,235
0
4,600,042
68,099,614

211,414

119,782,250
119,993,664

239,564,500

239,564,500

100,780,717

21,908,852
122,689,569

Weighted
Service
Life
(Years)



Factor Calculations

For FERC Code 397

Life times Plant Weighted

Plant Account Percent of Plant Annual Account Service
Justification Investment Account Investment Percentage Investment (Dollar Life
No. Equipment/Facility Equipment Class Life (Dollars) (Table 3) (Depreciation) Years) (Years)
Total Replaceable Plant 215,134,936 88.66% 8.40%  2,511,871,097 11.68
Investments life more than 50 years 27,516,256 11.34% 0.11% 2,751,625,600
Plant Account Total 242,651,192 100.00% 8.51% 5,263,496,697
Total Investment 242,651,192

FERC Code 397 (Table 4)
Weighted Service Life ((Total Life X $)/ Total Investment)
Periodic Replacement Factor (Total Replaceable Plant / Plant Account Total)

Depreciation (Sum of Individual Annual Percentage + Investments Life More than 50 Years) (Table 1)

Chapter 4 - Factor Calculations
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Factor Calculations For FERC Code separated 397

FERC Code 397 - Supervisory Communication and Control Equipment

A B C D E F G H
Justification Plant Account Investment Percent of Plant Annual Life times Plant
No. Equipment/Facility Equipment Class Life (Dollars) Account Investment Percentage Account Investment
(E/Total Investment) (F x 1/D)
27 Fiber Optics Multiplexor  Fiber Optics Equip 10 8,588,895.55 20.99% 2.10% 85,888,956
Add Drop
Multiplexer 10 2,141,356.25 5.23% 0.52% 21,413,563
I TerminationEquip __ 10 . _ . _ 98154017 . 240% __ _ _ 024%_ ____ _. 9815402 _ .. __._.__.
Subtotal 10 year life 11,711,791.97 28.62% 2.86% 117,117,921
26 Fiber Optic Cable, Optical 50 2,015,614.34 4.93% 0.10% 100,780,717

Ground Wire (OPT-GW)

26 Fiber Optic Cable, Optical 50 438,177.03 1.07% 0.021% 21,908,852
Ground Wire (OPT-GW)

Subtotal 50 year life 2,453,791.37 6.00% 0.120% 122,689,569

26 Fiber Optic Cable, Optical 100 12,590,286.66 30.77% 0.31% 1,259,028,666
Ground Wire (OPT-GW)

26 Fiber Optic Cable, Optical 100 14,167,723.97 34.62% 0.346% 1,416,772,397
Ground Wire (OPT-GW)

Subtotal more than 50
year life 26,758,010.63 65.38% 0.654% 2,675,801,063

Subtotal Fiber Optics 40,923,593.97 100.00% 3.63% 2,915,608,553 17

Fiber Optics Periodic Replacement Factor 34.61%

Chapter 4 - Factor Calculations
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Factor Calculations For FERC Code separated 397

Justification Plant Account Investment Percent of Plant Annual Life times Plant
No. Equipment/Facility Equipment Class Life (Dollars) Account Investment Percentage Account Investment
55 Supervisory Control and 10 0.00% 0
Data Acquisition (SCADA) /
SCADA 10 66,150,206.69 70.98% 7.10% 661,502,067
RTU adobead 12,117,199.51 13.00% 1.30% 121,171,995
Miscellaneous 10 14,929,515.68 16.02% 1.60% 149,295,157
''''''''''' Subtotal SCADA T T TTTTTTTT T egiee 92188 100.00%  10.00% 931,969,219 10

SCADA Periodic Replacement Factor 100.00%

40 Radio Transmitter and/or
Receiver Set, Microwave 10 1,464,598.42 1.91% 0.19% 14,645,984
Radio 10 0.00% 0.00% 0
Channel Bank 10 1,392,772.66 1.81% 0.18% 13,927,727
Microwave system 10 68,014,950.84 88.49% 8.85% 680,149,508
Subtotal 10 year life 10 92.20% 9.22%
15 Communication Tower with
Passive Antenna and Active 20 2,994,556.25 3.90% 0.20% 59,891,125
Subtotal 20 year life 20 3.90% 0.20%
15 Communication Tower with
Passive Antenna and Active 40 2,994,556.25 3.90% 0.10% 119,782,250
Subtotal 40 year life 40 3.90% 0.10%
Subtotal Microwave 76,861,434.42 100.00% 9.52% 888,396,594 12
SCADA Periodic Replacement Factor 100.00%
''''''''''''''''''''''' “Com, Telephone™ — ~— = T T T e m
60 Telephone System Portable 10 7,226,231.59 100.00% 10.00% 72,262,316 10
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Factor Calculations For FERC Code separated 397

Justification Plant Account Investment Percent of Plant Annual Life times Plant
No. Equipment/Facility Equipment Class Life (Dollars) Account Investment Percentage Account Investment
69 Transmitter and/or Receiver
- ____ __ __Set Powerline Carrier  _PowerLine Carier 15 _ __ __ __ __ 366888776 __ __ __ __ 99.71% _ __ __665% _ __ __ 95,033,316 _ _ __ __ __ ____. _
Subtotal 15 year life FOR 15 Year 99.71% 6.65%
__ 12 __ CamerWaveTrap _ __ WaveTrap_ _ __ 20 . ____ 1057069 __ __ __ __. 029% _ __ __001% _ __ __ __: 211414 . _
.......... Subtotal 20 year life | _ FOR20Year . i e e 20O e
Subtotal Carrier 3,679,458.45 100.00% 6.66% 55,244,730 15
Carrier Periodic Replacement Factor 100.00%
''''''''''' Sublofal Load & ~ =~ = - T T T T T T T T T T T e m e m
.......... Frequency Contral et 246200084 100000% _ _ _10.00% _ _ _24620008 _ _ 10 _ __ . _
70 Transmitter and/or Receiver
. _______Set Single ChannelRadio_ _ MobileRadio _ 10 __ _ __ __ __ 1056942812 __ _ __ __ 63.83% _ _ __638% _ __ 105694281 _ _ _ __ __ __ __ . _
Subtotal 10 year life 63.84% 6.38%
15 Communication Tower with
________ Passive Antennaand Active 20 _ 299455625 __ _ _ _ _1808% _ _ __090% __ _ 59891125 _ _ _ __ __ _ __ __
Subtotal 20 year life 18.08% 0.90%
15 Communication Tower with
________ Passive Antennaand Active 40 _ 299455625 __ _ _ _ _1808% _ _ __ 045% __ _ 119782250 _ _ _ __ __ __ __ __
Subtotal 40 year life 18.08% 0.45%
Subtotal Radio 16,558,540.62 100.00% 7.73% 285,367,656 17
Radio Periodic Replacement Factor 100.00%
a7 Sequential Event Recorder
e SYSEMSER) Recorder SER .18 . ._._...3086806 __ __ __ _10000% ___ 6.6667% _ _ _ _. . 463,021 -
Subtotal Comm & Control 30,868.06 100.00% 6.66670% 463,021 15

Comm & Control Periodic Replacement Factor 100.00%
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Factor Calculations For FERC Code separated 397

Justification Plant Account Investment Percent of Plant Annual Life times Plant
No. Equipment/Facility Equipment Class Life (Dollars) Account Investment Percentage Account Investment
14 Closed Circuit Television
and Security System 10 113,588.63 11.91% 1.19% 1,135,886
Camera 10 0.00% 0.00% 0
Security System 10 0.00% 0.00% 0
Video Equipment 10 0.00% 0.00% 0
72 Uniterruptible Power Supply UPS-
I (" =S SN Uniterruptible 10 . 0.00% _ ___000% _____ . _ . _ 0 _ ... ___.
Subtotal 10 year life FOR 10 Year 113,588.63 11.91% 1.19% 1,135,886 10
35 Motor (Engine) Generator
Set, Communication Electric Motor 15 533,549 55.94% 3.73% 8,003,235
Generator 15 0.00% 0.00% 0
0.00% 0.00% 0
49 Solar-Photo Voltaic Power  Solar Regulator
e ______Supply __ ______sSytm _ __ __ L 306,669.47 _ _ __ __ . _ 3215% _ __ __214% _ __ __. 4600042 _ __ __ __ ______.
.......... Subtotal 15 year life  _ FOR IS Year e e e e B8O BB i
Subtotal Other 953,807 100.00% 7.06% 13,739,163 14

Other Periodic Replacement Factor 100.00%

Total Replaceable Plant 215,134,936 71.27% 5,040,361,683 88.66%

Investments life more than 50 years

Plant Account Total
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Justification
No.

23

25

58

FERC Code Ownership

335

334

334

334

334

333

334

BOR

BOR

BOR

BOR

BOR

BOR

BOR

Reclamation Equipment Count and Cost Used

Equipment

Equipment/Facility Life Count

Air Compressor & Motor 35 194

Battery Charger 24v &

above 20 58

Batteries 48 v & above 15 58
Cable-Power, Generator &

Pump 40 194

Engine Generator Set, Aux 35 11

Exciter 194

Switching Equipment 35 194

adobead

Chapter 4 - Factor Calculations
Equipment Count & Cost - 1 of 1
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Cost Used

128,524

15,000

57,127

25,000

967,031
747,889

410,985

Investment
(Dollars)

24,933,656

870,000

3,313,366

4,850,000

10,637,341
145,090,466

79,731,090



ANNUAL AND PERIODIC REPLACEMENT PERCENTAGES AND WEIGHTED SERVICES LIVES

(FACTOR CALCULATIONS)
TABLE 4

(THIS TABLE IS USED PRIMARILY TO DEVELOP WEIGHTED ESTIMATES
OF FUTURE REPLACEMENT COSTS FOR POWER REPAYMENT STUDIES)

PLANT ACCOUNTS DEPRECIATION WEIGHTED PERIODIC
RATES SERVICE LIFE REPLACEMENT
PER YEAR (YEARS) PERCENTAGE
FERC FFS DESCRIPTION (In_Percent)
- 130 | - STRUCTURES AND IMPROVEMENTS
331 352 COMPOSITE (A) .20 46.89 8.98
331 POWERPLANTS AND PUMPING-GENERATING PLANTS .10 43.58 3.80
352 SWITCHYARDS AND SUBSTATIONS (B) .90 49.03 43.30
160 | - PUMPS AND PRIME MOVERS (C)
ELECTRIC — UNIT CAPACITY - 250 TO 1,500-hp .63670 39.35 25.0511
(EXHIBIT IV — 5) - 1,500 TO 10,000-hp .65689 40.37 26.5212
- 10,000-hp & ABOVE .88093 36.65 32.2846
HYDRAULIC — UNIT CAPACITY - 250-hp AND ABOVE .30000 50.00 15.0000
FUEL TYPE — UNIT CAPACITY - LOW SPEED, BELOW 250-hp AND ALL HIGH SPEED 3.14286 25.63 80.5357
- LOW SPEED, 250-hp AND ABOVE 2.01786 39.69 80.0837
333 165 | - WATERWHEELS, TURBINES, AND GENERATORS
POWERPLANTS AND PUMPING — GENERATING PLANTS .82 44.59 33.93
334 170 | - ACCESSORY ELECTRIC EQUIPMENT
POWER AND PUMPING-GENERATING PLANTS AND PUMPING PLANTS 1,500-hp AND ABOVE .90 34.45 30.20
335 398 199 | - MISCELLANEOUS EQUIPMENT
POWER AND PUMPING-GENERATING PLANTS ANDPUMPING PLANTS 1,500-hp AND ABOVE A1 35.00 3.73
353 175 | - STATION EQUIPMENT
AC TERMINAL 2.82 28.63 68.51
DC TERMINAL 3.59 28.19 99.36
354 181 | - TOWERS AND FIXTURES .06 50.00 3.00
- POLES & FIXTURES
355.0 182.0 COMPOSITE .10 50.00 4.97
1 1 WOOD 1.06 50.00 5.33
2 2 STEEL AND CONCRETE 1.05 50.00 4.65
- OVERHEAD CONDUCTORS AND DEVICES ON:
356.0 183.0 COMPOSITE 17 49.51 8.31
1 1 WOOD .26 50.00 13.80
2 2 STEEL OR CONCRETE .06 50.00 3.00
358 184 | - UNDERGROUND CONDUCTORS AND DEVICES:
THROUGH 35-kV 1.25 40.00 50.00
ABOVE 35-kV 2.00 25.00 50.00
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ANNUAL AND PERIODIC REPLACEMENT PERCENTAGES AND WEIGHTED SERVICES LIVES

(FACTOR CALCULATIONS)
TABLE 4

(THIS TABLE IS USED PRIMARILY TO DEVELOP WEIGHTED ESTIMATES
OF FUTURE REPLACEMENT COSTS FOR POWER REPAYMENT STUDIES)

PLANT ACCOUNTS DEPRECIATION WEIGHTED PERIODIC
RATES SERVICE LIFE REPLACEMENT
PER YEAR (YEARS) PERCENTAGE
FERC FES DESCRIPTION (In Percent)
- SUPERVISORY CONTROL AND COMMUNICATION EQUIPMENT
397.0 180.0 COMPOSITE 8.40 11.68 88.66
1 5 SCADA 10.0 10.00 100.00
2 2 MICROWAVE 9.52 12.00 100.00
3 3 TELEPHONE 10.00 10.00 100.00
A A CARRIER CURRENT 6.66 15.00 100.00
5 5 LOAD AND FREQUENCY CONTROL 10.00 10.00 100.00
.6 1 RADIO 7.73 17.00 100.00
7 FIBER OPTICS 3.63 17.00 34.61
.9 5 COMMUNICATION AND CONTROL 6.67 15.00 100.00
n.a. 180.5 OTHER 7.06 14.00 100.00

(A) Applicable to structures and improvements accounts of identified properties indicated. Composite factor may be used for power investment when a cost breakdown is not available.

(B) Use for those switchyards or substations that have control and equipment buildings.

(C) New data for this FSS code was not available for this update. Data shown is from previous update.
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Power Repayment Study
"Look Up" Table

Table 5
Look Up Table
Service
Plant Act. Life % Replaced  Description
331.10 a7 8.98% Structures & Improvements - Composite of 331 and 352
331.20 44 3.80% S& | - Power & Pumping /Generation
331.30 44 3.80% S &I - Camps
333.10 45 33.93% Waterwheels, Turbins & Generators - PPs & Pump/Gen plants below 11.5kV
333.20 45 33.93% Waterwheels, Turbins & Generators - PPs & Pump/Gen plants 11.5kV & above
334.10 35 30.20% Accessory Elec Equip - Pwr & Pump-Gen plants
335.00 35 3.73% Misc Equip
352.10 49 43.30% S & | - Switchyards & Subs A.C.
352.20 49 43.30% S & | - Switchyards & Subs D.C. Terminals
353.10 29 68.51% Station Equip - A.C. Terminal
353.20 28 99.36% Station Equip - D.C. Terminal
354.00 50 3.00% Towers & Fixtures
355.10 50 13.80% Poles & Fixtures - Wood
355.20 50 3.00% Poles & Fixtures - Steel
356.10 50 13.80% Overhead Conductors & Devices on wood
356.20 50 3.00% Overhead Conductors & Devices on Steel/Concrete
358.10 33 50.00% Underground Conductors & Devices Thru 35kV
358.20 33 50.00% Underground Conductors & Devices Above 35kV
397.00 12 88.66% Supvy Ctrl & Comm Equip
Other 0.00 100.00% Other & never replaced

Chapter 4 - Power Repayment Study
"Look Up" Table
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DEPRECIATION RATES FOR POWER FACILITIES

A. Introduction

This Update develops annual straight-line depreciation rates, which are
summarized in Table 1.

B. Treatment of Other Project Elements (Salvage, Cost of Removal, IDC)

Since this Update is not a depreciation study, there is no requirement to address
other project costs such as cost of removal, and interest during construction
(IDC). Salvage and cost of removal are additional elements of cost that must be
addressed in establishing rigorous depreciation requirements. However, this
Update assumes that the salvage value equals the cost of removal, resulting in
no effect on the project costs.

C. Basis for Developing Depreciation Rates

As shown in Table 1 (See Chapter 3), the percent of account investment by
service life is the basis for the straight line depreciation rates.

The procedure for developing the depreciation rates for each plant account is to
combine the depreciation rates for each service life group weighted according to
the percentage that each service-life group represents of the total account cost.
A sample of the procedure for developing the depreciation rate for one of the
plant accounts is presented in the following tabulation:

ACCOUNT 353 (AC TERMINAL EQUIPMENT)

SERVICE PERCENT OF STRAIGHT LINE ANNUAL
LIFE ACCOUNT DEPRECIATION RATE | PERCENTAGE
GROUPS INVESTMENT (PERCENT) RATE
(YEARS) (PERCENT)
15 21.41 6.67 1.43
20 3.44 5.00 0.17
25 2.01 4.00 0.08
30 1.82 3.33 0.06
35 24.30 2.86 0.69
40 15.20 2.50 0.38
100 31.82 1.00 0.32
TOTAL 3.13

The percent of account investment in a service life group divided by the service
life of that group equals the annual percentage rate. (For 15 year life group:
21.41% /15 = 1.43). The total annual depreciation rate is the sum of the
individual life groups annual percentages. In this example 3.13% would be the
total annual depreciation rate for Plant Account 353.

Chapter Five
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List of Service Life Justifications
Appendix A

2005 1995
Justification Reference

Description Number Number
Air Compressor and MOLOF ........cooovvviiiiiiii e 1o, 1
Arrester, Surge (LIghtning) .......coooviiiiiiie 2 s 3
Battery Charger (24 Volts and ADOVE).........cccovvvviiiiiiiiieeeeeeeeee e K S 4
Battery Bank (48-Volts and ADOVE) .........ccoevviiiiiiiiiiiiiiiiiii Ao, 5

B OO .. e S S 7
BIIAg e e G 8
BUIAINGS ...ttt eeee s A 9
Cable — Power, Generator, and Pump MOtor .............ccouvviieiiiieeeeeennnn, S S 10
Cable System, CoOmMMUNICALION .......coieeeiiiiiiiiiiiie et e e S 11
Cable System, CONtrol .........coovviiiiiiiiiie e e e 10 i, 12
Capacitor Bank, Shunt and Series ..........ccoovvviiiiiiiii e, 11, 13
Carrier Wave Trap (Tunable and Non-Tunable).................evvveiiiviennnnee. 12 i, 14
Circuit Breaker, POWET ...........uuuuiiiiiiiiiiiiiiiiiiiiiiiiinennnnne 13 s 15
Closed Circuit Television (TV) and Security Systems ..............ceevvveeeee. 14 i, 64
Communication tower with Passive Antenna and

y o AV N (=] o - P 15 e 2
Conductor, Underground Insulated (15-kV and Above)........................ 16 . 18
Control and System Protection Equipment.............ccccoovvvviiiiiiiieeeeeeee, 17 i, 6
Coupling Capacitor Voltage Transformer (CCVT)

(69-KV @Nd ADOVE) .....ovviiiii e 18 i, 19
Crane, Hoist, Derrick, and Cableway ...........ccccccceeiiiieeeiiieeiiiiieee e 19 o, 20
DaAM, STOTAgE e iiiii i 20 i 21
DC Distribution BOArd..........cccevviiiiiiiiiiiiiiiiiiiiiiiiiieiieeieeeeeeeeeeeeeeeeeeeee e 21 i 23
Digital Fault RECOIEN.........iiiii i 22 i, 27, 36
Engine Generator Set, AuXiliary ..........ccceeeieiieiiiiiiiiee e 23 e, 24
Exciter, Electric Prime Mover (1,500-hp or Larger) .........cccccvvvvvvvveennnee. 24 i, 25
(o] | (=] A Tt g [T =1 (o] SO PP 25 i 26
Fiber Optic Cable, Optical Ground Wire (OPT-GW),

and All-Dielectric Self-Supporting (ADSS) .....ccoooiiiiiiiiis 26...............New item
Fiber Optic MURIPIEXET .....vveiei e 27 i, New item
FIUME <. 28 28
GateS AN VAIVES ......uuiiiiiiiiiiiiiiiiiiiii bbb 29 29
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List of Service Life Justifications
Appendix A

2005 1995
Justification Reference
Description Number Number
(€101 T 1 o[ TR PPPT 30 i 30
High Voltage Direct Current (HVDC) and Static Volt

Ampere-Reactive Systems (SVS or Static Var)...........ccceevvvvvvvnnnnnn. K 32
Impeller, PUMP ... 32 i 33
Interrupter Switches with Fault Clearing Capability .............c.ccovvvennnn... 33 34
Motor (Engine) Generator Set, Communication .................eeeveveeeeeennnee. 34 35
Penstock, Intake and Discharge Pipe...........ouvvviiiiiiiiiiieiiiiiiieiiiiiiiieeeee, 35 i 37
Phase Shifting Transformer..............oiiiiiiiiiiie e 36 i 38
PIpeliNe. .. ... 37 i 39
Pressure Regulator and Energy Absorber............cccccooiiiiiiiiiiieee. TS T 42
Prime Mover, FUEI-TYPE .....ooiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 39 43
Radio Transmitter and/or Receiver Set,

Microwave/Multi-Channel ..o 40 oo 73
Reactor (Dry Air core or Oil Immersed) .........ccevvvvviiiiiiiiiiiiiiiiiiiiieeeeeee, o 44
0o ] @0 1V7=T 4 o [P 42 oo, 45
Rotor Winding, Electric Prime Mover (250-hp and Above)................... 43 s 46
Rotor Winding, GENErator ..........ccovvviiiiiiiie e 44 ... 47
Runner, Hydraulic Turbine Prime MOVEr .............ccvviiiieeeeeeeeee 45 ., 48
RUNNEE, TUIDINEG . e r e e e e i 49
Sequential Event Recorder System (SER) .......cccoeeeiiiiiiiiiiiiiiieeeeee, L 50
Solar ColleCtor SYSEM ........uuiiiiiii e A8 .o, 51
Solar Photovoltaic Power SUPPIY ......eeeeeeeieiiciceee e 49 ., 52
SPEEA INCIEASEN ...t e e e e e e e e e e eaaees 510 I 53
Stator Winding, Electric Prime MOVEr.............ccoiiiiieiiiiiiiiicieee e 51.....................54
Stator Winding, GENErator...............eiiieeeeiiiiiiiiiee e e e e e e ennnns 52 i, 55
Steel Structure, Steel Pole, or

Concrete Pole Transmission Line Section...........cccccceveiiiiinnnnnnnnnns 53......... 17, 31, 40, 56, 59
S LU (o (0T I YT €] o] o 54 i 57
Supervisory Control and Data Acquisition (SCADA)/

Energy Management System (EMS) ..........coovviiiiiiiiiiieeeiceee, 55 i 16, 22, 58
Surge Tank, Steel Surge Chamber and Storage Tank......................... 56 i, 60
Switch, Disconnecting (69-kV and AbOVE) .........ccccevvvvviiiiiiiiee e S AT 61

Appendix A — List of Service Life Justifications - Aa
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List of Service Life Justifications
Appendix A

2005 1995
Justification Reference

Description Number Number
SWitChing EQUIPMENT..... oo 58 i, 62
Switchyard/Substation Supports and Structures ............ccceeeeeeevvveeennnnn. 59 i 59
Telephone SYSLEIM .....cccciiie e e (10 63
Thrust Bearing, Electric and Hydraulic Prime Movers.......................... Bl . 65
Thrust Bearing, GENEIatOr.........ccooeeeeiiiiiiiieeee e ee e e 62 i, 66
Thyristor Valve Banks —High Voltage Direct Current — (HVDC)

Static Var Systems and (SVS) ... (3 S 67
Transformer, Grounding (Zig-Zag) ......ccceeeeeieeeeeiieeeiiiiiiee e ee e 64 i 68
Transformer, Instrument (69-kV and AbOVE) ..........ccooeiiiiiiiiiiiiiie 65 . 69
Transformer, Main POWET ........cccooeiiiiiiiiiiee e 66 . 70
Transformer, MobIl€ POWEN ........co..iiuniiiiiiie e 67 v, 71
Transformer, Station SEIVICE. ... 68 i, 72
Transmitter and/or Receiver Set, Powerline Carrier..............ccceevvvvvnnen. 69 . 74
Transmitter and/or Receiver Set, Single Channel Radio..................... 70 i, 75
Trash RACKS .......ouuiii e 4 76
Uninterruptible Power Supply System (UPS) ..........ouuviiiiiiiiiiiiiiiiiiieeee, T2 i 77
Voltage RegUIALOr .......coooviiiiiiiii 4 T 78
Wearing RiNgS, RUNNET ...........ciiiiiiiiiiecie e S 79
Wood Pole/Structure Transmission Line Section ..........covvvveeviiineeinnnns 75 i, 17, 31, 41, 59

Combined Units of Property

Computer System, CONtrol............cccoviiieeiiiiiiiec e, Seeb55 ... 16
Conductor, OVEINEAA .........vivniiiiieeee e e Combined with

53and 75........... 17
Data - Logging System — INtrasite ...........cevvviviiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee Seeb55 .. 22
Ground Wire, Overhead .............ceiiiiiiiiiiiieee e Combined with

53and 75........... 31
Pole or Structure, Steel or CONCrete.......coooeeeevvviviiiiiiieee e Seeb3............... 40
Pole or Structure, Wood ...........ccoovviiiiiiiiiie e See 75 ..ooveennnnn. 41
Steel TOWET SITUCTUIE. .. ..o Seeb53 ... 56
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List of Service Life Justifications

Appendix A
2005 1995
Justification Reference
Description Number Number
Obsolete Units of Property
OSCHIOGraph ... e See 22 .....coceun.... 36
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Justification No. 1 Air Compressor and Motor
Account: 335, 353, 398 (175, 199)
Service Life: 35 Years

2005 Updated Summary and Recommendation. There is no new statistical evidence
for air compressor and motor that indicates a change should be made in the status of
this Category. A small number of retirements was noted which did not provide sufficient
data to propose any changes in this Category. The service life for air compressor and
motor will remain at 35 years.

Historical Background. Compressed air systems serve many purposes. These
include general plant use, draft tube suppression, generator air brakes, governor oll
pressure, and ice prevention systems. Since it is not expected that complete systems
will be replaced at one time during the period of analysis, the compressor with motor
has been established as the unit of property in previous studies with a service life of
35 years.

The retirement rate study made for the 1981 report was based on exposures of 210 air
compressors and motors and 22 retirements. The age at time of retirement for these
compressors averaged 21 years. The study included an exposure and retirement
period of 1909 - 1982, and resulted in an average service life of 51 years. That report
concluded that the average life of 25 years established in the previous 1968 report
should be increased to 35 years.

Operations personnel point out that the duty cycle is the key factor in the service life of
air compressors and motors. Most applications have intermittent operations which vary
from plant to plant. Peaking plants, for example, require more frequent operation of the
governor air compressor than base load plants due to continuous turbine adjustments.
Ice prevention systems will need continuous operation or rapid cycling of their air
compressors in winter, but will be shut down for the remainder of the year. A majority of
operations personnel considered a 35-year service life too long and would prefer to see
20 to 30 years. Comments indicate that modern plants are using higher pressure units
which wear faster, and foreign manufactured units are not lasting as long. Although
older units such as those at Hoover, Parker, Davis and Shasta were replaced after 35 to
50 years, the new replacement compressors are not expected to last as long.

During the current study period there were no retirements, but during the historical
period there were 23 retirements which had an average service life of 22 years. Most of
the air compressors were retired during the 15- to 20-year time period. When combined
with those that are still in service, the lowa curve fit analysis indicates a service life of
50 years.

The statistical analysis indicates that the previously established average service life of
35 years should be increased. However, the retirement rate study is based on a

Appendix A - Service Life Justifications - Ab
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relatively small number of retirements, and there are indications that more recently
purchased air compressors may have a shorter life than older air compressors. Also,
high pressure units tend to have shorter lives than low pressure units. Since more and
more units being acquired are in the high pressure category, further review is suggested
in the next update. It appears that duty cycle or actual operating hours could be an
important factor, but in the absence of good data and in view of modern trends in
design, it is concluded that the average service life for compressors and motors is to
remain at 35 years.

Appendix A - Service Life Justifications - Ab
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Justification No. 2 Arrester, Surge (Lightning)
Account: 353, 356, 358 (175, 183, 184)
Service Life: 35 Years

2005 Updated Summary and Recommendation. The current data from Western’s
BIDSS and Maximo show 53 arrester retirements with an average life of 39 years.
Reclamation data shows four arrester retirements with an average life of 39 years.
Opinions of a reasonable life vary from 20 years to 35 years. It is recommended that
this Update continue to use 35 years for the average life for surge arresters.

Historical Background. Surge arresters provide surge protection for major substation
and switchyard equipment, particularly transformers and transmission lines. The
degree of protection provided depends on the characteristics of the arrester application.
Providing optimum protection usually means accepting the risk of damage to the
arrester from the abnormally severe surges that may occur.

Present industry practice is to provide tank-mounted surge arresters as an integral part
of power transformers. However, there are installations among Western and
Reclamation facilities that include stand-alone station-type surge arresters for either
transformer, bus, or high-voltage cable protection.

Three-phase arrester installations used with circuits 69 kilovolt (kV) and above have
been designated as units of property. Replacement of individual arresters, regardless
of voltage or sets used on circuits less than 69-kV, has been considered as
maintenance. Valve-type arresters are currently being replaced with those using metal
oxides, which are expected to have longer lives.

Most of the operating personnel interviewed indicated that the 50-year life expectancy
recommended in the 1981 study is too long. It was noted that the duty seen by the
insulator had a great effect on its life. A number suggested 30 to 35 years as a more
appropriate life and that obsolescence is a significant factor. The view was expressed
that the arrester will be retired when the transformer is retired, and that transformers do
not have that long a life. An observation was made that arresters above 230-kV seem
to last no longer than 20 years, while those from 69-kV to 230-kV have longer lives of
about 30 years.

BPA included surge arresters as a portion of station equipment, and thus assigned a
375, lowa curve.

During the latest study period, 1980 to 1987, a total of 137 arresters were added. The
21 that were retired had an average life of 23 years, with a statistical range of 14 to
32 years. When the complete historical data base is considered, the average life of
those arresters retired has been 21 years, with a range of 10 to 37 years. The lowa
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curve fit analysis indicated a 25R4 lowa curve, as shown in the Appendix C -
Supplemental Historical Reference; Exhibit A-I.

In view of their relative cost, the consensus in the field interviews, and the statistical
support for a rather sharp reduction in service lives, the average life of surge arresters is
reduced from 50 years to 35 years, with no distinction in voltage.

1995 Limited Update Summary and Recommendation. The MIS data for the period
1988 - 1994 show 28 surge arresters were retired with an average life of about

29 years. There is merit to the argument that arresters mounted on transformers should
have the same longer life as the transformers. However many arresters are in stand-
alone installations for system protection, and are generally more vulnerable to lightning
strikes. It is recommended that this Update continue to use 35 years for