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APPENDIX: SERVICE LIFE JUSTIFICATIONS®

The following contains justifications for any change made to a Unit of Property during the update of
revisions to the Replacements Book. Many justifications describe the data and reason for a change in
service life, breakout of equipment type, technology changes, or deletions. The justifications are listed
alphabetically by Unit of Property or other distinguishing characteristic. The page index may be found in
the Table of Contents.

! This appendix is an excerpt from the fiscal year 2016 beta version of the Federal Replacements Units, Service Lives,
Factors (Replacement Book).
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Justification No. 1 Air Compressor and Motor

Account: 335, 353,398 (175, 199)
Service Life: Various; see below

2015 Updated Summary and Recommendation. As a result of the merger of the USACE ER37,
the following items were adopted and approved by the Steering Committee. Prior service life
designation was 35 years.

Station Air System

e Station air system, excluding compressors 100 cfm and over 50 years
e Air compressors and motor, complete, 100 cfm or over 25 years

2005 Summary and Recommendation. There is no new statistical evidence for air compressors and
motors that indicate 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. 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 oil pressure, and ice prevention systems.
Because 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,
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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 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. Because
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.
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Justification No. 2 Arrester, Surge (Lightning)

Account: 353, 356, 358 (175, 183, 184)
Service Life: 35 years

2015 Updated Summary and Recommendations. Assessment of this item by the multiagency
SME team determined that no change is required for this item.

2005 Summary and Recommendation. The current data from Western’s financial system 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 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 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 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
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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 curve fit analysis indicated a 25R, lowa curve, as shown in Appendix B
of the 2006 Replacements Book (Supplemental Historical Reference, Exhibit A-1).

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 the
average life for surge arresters.
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Justification No. 3 Distribution Boards [Formerly Battery Charger (24 volts and Above)]

Account: 334,353 (170, 175)

Service Life: 20 years (or consider aligning the battery charger to the type of battery defined in
Justification 4.

2015 Updated Summary and Recommendation. The expected life of battery chargers has not changed;
therefore, the 20 years of service life is still applicable. This applies to the charger and associated
inverter. Keeping the battery charger on the same replacement interval of the type of battery is
convenient and also provides “insurance” for the new battery (i.e., the charger should not fail in such a
way that also kills the battery — at least in the first few years of service).

The 20-year life also takes into account differences in how new chargers are designed and built. Charges
built in the 1940’s, 1950’s, and 1960’s utilized magnetic amplified or controlled Ferro resonant
technology. These chargers provided exceptional reliability and service life. When Silicon Controlled
Rectifier (SCR) and switch-mode technology became the norm, the size and cost of the chargers
decreased, but reliability also went down.

One must examine the components that make up the chargers presently being manufactured.
Microcontrollers and components, such as capacitors, have a service life of about 15 years; thus, in the
future it may be expected that the typical life of a charger will continue to drop to 15 years, but until
those values can be substantiates, 20 years is the default.

2005 Updated Summary and Recommendation. The current data from Western’s financial system
and Maximo show 70 battery charger retirements with an average life of 19 years. Opinions of a
reasonable life vary from 15 to 30 years. It is recommended this Update continue to use 20 years for an
average life for battery chargers. There is some expectation that this life may decrease because of the
trend toward using switch mode rectifier technology.

Historical Background. The Reclamation and Western systems have hundreds of battery chargers
installed in dams, power plants, switchyards, substations, operating centers, and communication sites.
Some are of the rectifier type and others are of the motor-generator type. Chargers associated with
storage batteries 125 volts and above are designated as units of property. They were given a 30-year life
in the August 1981 replacement report, which was a reduction of 5 years from the previously
established life.

Personnel interviewed in the area offices were divided in their opinions regarding service life. Some felt
that the 30-year life is appropriate. Others felt that the assigned life is too long, and should be
shortened to reflect the fact that chargers are frequently replaced along with the storage battery banks,
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or are difficult to maintain after 20 years due to obsolescence and unavailability of spare parts.
Contrasts in lives are reflected by the experience at Morrow Point and Blue Mesa, where chargers were
replaced after 18 and 23 years, as compared to Hoover and Parker with replacements occurring after
35 to 50 years. Field interviews indicate there is divided opinion between 20 and 30 years. Those
recommending the 20-year life suggested that the charger-service life should match the life set for
batteries.

The 1985 BPA study is by account and thus offers no guidance for individual units of property; the prior
BPA study used a life of 25 years.

Since the 1981 report, 70 new battery chargers have been added, and 34 were retired. The battery
chargers retired during this time period had an average service life of 21 years with a standard deviation
of 6 years, indicating a high probability that a variation between 15 and 25 years can be expected.
Combining the new data with the existing replacements database yields an average service life of

20 years with an overall range of 2 to 36 years. The highest frequency of retirements is in the 15- to 20-
year category. This matches the results from the previous study where the retirement age was an
average of 20 years. The lowa curve fit analysis also indicates a shorter service life of 17 years. The final
lowa curve selected is a 20S;, as presented in Appendix B of the 2006 Replacements Book (Supplemental
Historical Reference, Exhibit A-2).

Based on the interviews and the shorter-life trend recognized in the last study and supported by the
statistics from this study, the service life is reduced from 30 years to 20 years.

1995 Limited Update Summary and Recommendation. The MIS data for the period 1988-1994
show 35 battery chargers were retired with an average life of about 16 years. The distinction between
chargers operating at 125 volts and above and those operating below 125 volts does not seem realistic
with today’s equipment and use. Opinion is about evenly divided whether life should be 15 or 20 years.
It is recommended this Update continue to use 20 years for the average life for battery chargers, and
include chargers operating at 24 volts and above as replaceable units of property.
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Justification No. 4  Battery Bank (48-volts and Above) (Previously titled Battery, Storage,

24-volts and Above)
Account: 334,353 (170, 175)
Service Life: Various; see below

2015 Updated Summary and Recommendation. From many years of operational experience
with different batteries from the Federal Agencies involved (gel cell, valve regulated lead acid,
vented lead acid — flooded, nickel cadmium — NiCad, and hydrogen cell), Table 6 was expended
in 2015 to provide for the different life expectancy of each type. The life expectancy ranged
from 5 years for gel cell to 30 years for vented lead acid and nickel cadmium batteries.
Reclamation has years of experience with 125-volt vented lead acid cells, because the majority
of the facilities use this type of battery. The expected life has a very high variability and it
would not be justified to provide just one average service life.

For example, gel-filled cells were a technological development utilized for a few years. These gel cells
seem to have a shorter service life than flooded cells. There were a wide range of service lives in the
historical data. The introduction of the gel-filled cells may have contributed to the range of service lives.
Recent experience has shown that VRLA and Gel Cell have a service life of around 5 years. Cells should
be replaced at 80 percent capacity and OEM prescribed maintenance should be performed to prolong
system life. Opinions of a reasonable life vary from 5 to 30 years. It is recommended that this update use
the service life based on the type of battery system used as listed below. As in the 1995 Update, 24-volt
systems are typically considered maintenance items after their initial installation.

The life expectancy of the different types of batteries is as follows:

e Gel cell-5years

e Valve regulated lead acid (VRLA) -5 years

e Vented lead acid (flooded) — 30 years

¢ Nickel cadmium (NiCad) — 30 years

e Hydrogen fuel cell — 15 years (see Backup Engine Generator)

Historical Background. Storage batteries in use on Reclamation and Western systems are rated from
24-volts up to 250-volts. Although most batteries in power plants and substations are rated 125-volts,
some of the large power plants have 250-volt batteries. There are some 480-volt systems, however, that
are usually a component part of the UPS and should be considered a maintenance component of the
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computer UPS system. There are some small substations that have 24-volt or 48-volt batteries, which
are considered maintenance items. Battery systems at 125-volts and above are established as units of
property. Individual cells and batteries below 125-volts are being replaced as maintenance expense.

Operating personnel were in substantial agreement that 30 years continues to be an appropriate service
life for vented lead acid and NiCad. Some commented on isolated instances where longer or shorter
lives were experienced. Others mentioned problems with certain types of cells or manufacturers. Many
observed that they thought newer battery banks may not last as long as the older ones. The pre-1981
BPA study used a life of 15 years for storage batteries.

During the period 1980 to 1987, 55 batteries were added, while 53 were retired. The retired batteries
had an average life of 17 years with a statistical range of 9 to 25 years. The average service life over the
entire study period is 18 years; most of the batteries are retired between 15 and 20 years. The lowa
curve fit analysis selected a 25S, lowa curve, which is a somewhat longer life than that shown by the
retirements. This analysis is presented in the Supplemental Historical Reference Section, Exhibit A-3).
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Justification No. 5 Boom

Account: 332 (150)
Service Life: 25 years

2015 Updated Summary and Recommendations. The SME team assessed this item and
adopted the long-standing USACE service life of 25 years. This item was changed from
“Exceeds 50 years” to a service life of 25 years. The SME team recommended and the Steering
Committee approved the new service life of 25 years.

2005 Summary and Recommendation. There is no new statistical evidence for booms that indicates
a change should be made in the established service life. It is concluded that no change should be made
in the service life exceeding 50 years established in the previous reports.

Historical Background. Booms are made up of items such as logs, buoys, wire rope, and anchors and
are not normally replaced in their entirety but are replaced by sections or parts.

Operating personnel report varying experience with log booms. The boom at Elephant Butte was
replaced after 40 years, Nimbus after 35 years, Lewiston after 30 years. The Monticello boom was
replaced twice in 30 years. Complete replacements such as these seem to have been made at very few
plants. Most operations personnel treat log booms as maintenance items.

Data were not recorded to permit a statistical analysis.

Although a few booms have been replaced in less than 50 years, no extensive new evidence has been
found to indicate that the previous conclusion reflecting agency-wide experience should be changed.
Therefore, booms are not to be considered as a replaceable unit of property, but continue to be
repaired or replaced as a part of the normal maintenance program. They have a life exceeding 50 years.
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Justification No. 6  Bridge

Account: 336, 359 (140)
Service Life: Various; see below

2015 Updated Summary and Recommendations. As a result of the merger of the USACE
ER37, the following items were recommended by the SME team and approved by the Steering
Committee:

o Steel: Changed service life from N/A to 50 years
e Wood covered: Changed from N/A to 40 years
e \Wood uncovered: Changed from N/A to 25 years

2005 Summary and Recommendation. There is no new statistical evidence for bridges that indicates
a change should be made in the status of this category. Bridges continue to be eliminated as replaceable
units of property.

Historical Background. Bridges range in size from small roadway structures or timber bridges over
laterals to huge steel and concrete spans such as the Glen Canyon Bridge. Because of the difficulty and
expense of obtaining good timbers, the trend has been away from the construction of wooden bridges
in recent years.

Most regional and project offices either have no bridges within their jurisdictions or have not
experienced any problems. Those interviewed that did have experience agreed with service lives
established by previous studies. Wooden bridges have been replaced at Cascade and Arrowrock after
40 years service.

There is no statistical evidence available on service lives of bridges.

Discussions with the Steering Committee indicated that there were few wooden bridges now being
operated by the agencies; most of the wooden bridges previously built are the responsibility of irrigation
districts. The Steering Committee concludes that since steel and concrete bridges have lives in excess of
50 years, and the few remaining wooden bridges can be covered under the maintenance program,
bridges are eliminated as replaceable units of property.
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Justification No. 7 Building

Account: 331, 352 (130)

Service Life: Category 1 — 100 years
Category 2 — 50 years (General Building Construction)
Category 3 — 25 years (Fiberglass, Framed, and Modular Buildings)

2015 Updated Summary and Recommendations. Clarification was made that the service life
for the Category 1 building was 100 years.

2005 Summary and Recommendation. The current data from Western’s financial system and
Maximo show 10 building retirements with an average life of 17 years. This average may include
prefabricated buildings with shorter life spans. Opinions of a reasonable life vary from 15 to 25 years for
fiberglass modular buildings. It is recommended that this Update continue to use 50 years for the
Category 2 buildings and redefine Category 3 as fiberglass modular buildings with a life of 25 years. Pre-
cast buildings are starting to be used more frequently and are expected to last as long as the Category 2
buildings.

Historical Background. Reclamation and Western have hundreds of buildings of various sizes, types,
and uses throughout their systems. These range from small huts to large power and pumping plant
structures. Because of this wide difference in types of buildings, they were divided into three categories.
These are: Category 1, which includes powerhouse and pumping plant buildings; Category 2, which
includes operator’s camp or village, switchyard and substation buildings, residences, warehouses, and
permanent type buildings for radio and microwave systems, fish and wildlife facilities, and
miscellaneous structures which are pertinent to identified properties; and Category 3, which includes
minor buildings and structures.

The Category 1 buildings are of many different structure types. Some are of monolithic concrete which
combines the substructure and the superstructure. Others are mass concrete, as in some power plant or
pumping plant substructures, or where the dam structure also forms the foundation of the building.
Others are reinforced concrete column and beam, concrete slab and wall, or heavy structural steel
frame. Superstructures may have walls constructed in masonry wall panels, insulated metal panel siding,
concrete block, or glass siding.

Although maintenance will be required and portions of walls may be replaced from time to time, the
previous reports determined that Category 1 buildings have a life exceeding the period of analysis.
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The buildings in Category 2 are of many different types of structures. They include both frame and brick
residences, office buildings of all sizes and types, warehouses, garages, shops, substation control and
equipment buildings, vista houses, and permanent type buildings for radio and microwave systems.

Category 3 buildings, made up of minor buildings and structures of relatively low cost, were not
designated units of property in the previous analysis. The repair or replacement of these buildings has
been considered a part of normal maintenance expense.

There was agreement among operations personnel during the field interviews that the service lives
previously established should be retained.

BPA, in a 1981 study, used 60 years for steel, concrete, or masonry buildings and 40 years for wood
buildings. The latest BPA study indicates a 90R, lowa curve for steel and a 65L; lowa curve for wood
building structures, as a part of the general accounts for structures and improvements, which could
apply to both Category 1 and Category 2 buildings.

The statistical data collected were listed as buildings or roofs. The roofs contained in this category are
steel or cement structures. During the current study period, 89 structures were added, while 18 were
retired at an average life of 23 years. In the entire study period, 65 structures were retired, with an
average service life of 22 years; most of the retirements took place between 15 to 20 years. However, as
shown in Appendix B of the 2006 Replacements Book (Supplemental Historical Reference, Exhibit A-4),
when the retirement data are combined with the vintage data, a 50S; lowa curve is the most
appropriate fit.

There is no new evidence to warrant revision of the conclusions contained in the 1981 report that
Category 1 buildings have a life exceeding 50 years; Category 2 buildings have a 50-year service life; and
Category 3 buildings are to be treated as a part of the maintenance program.
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Justification No. 8  Cable - Power, Generator, and Pump Motor

Account: 334 (170)
Service Life: 40 years

2015 Updated Summary and Recommendations. This item was assessed by the multiagency
SME team and it was determined that the current service life assessment is accurate. Special
note that one unit of property is equal to the full set of all traps or tuning packs. Observed no
significant change to justification. No change was made.

2005 Summary and Recommendation. The current data from Reclamation shows eight retirements
of generator cables with an average life of 46 years. As the service life was set at 40 years to recognize
possible decreases in service lives of newer equipment, it is recommended that this Update continue to
use 40 years for the average life for power, generator, and pump motor cables.

Historical Background. Connection of generators to unit breakers or unit transformers may be by
isolated phase bus or by one or more individual insulated cables for each phase. Of the 222 generators
on Reclamation’s system, half are installations of the latter type with voltages ranging from 2-kV to 16.5-
kV. Virtually all of Reclamation’s more than 1,000 pumps are also of the latter type with a similar voltage
range.

In view of the cost of replacing individual generator cables, the 1981 report recommended that any
replaceable run be established as a unit of property with an average service life of 50 years. The isolated
phase bus was not designated as a unit of property as its life was determined to exceed 50 years.

The general consensus among operations personnel interviewed was that the service life established in
the previous report is satisfactory. A few notable exceptions were cited, such as the Heart Mountain
cables replaced after 30 years due to failure, and the cables at Tracy, which were replaced after about
30 years’ service due to design problems.

BPA does not have a comparable category.

Several generator cables were added during the 1980 to 1987 time frame (149), but there were no
retirements. In the entire historical data base there are only 70 retirements, with an average life of

28 years. Most of the retirements take place between 30 and 45 years, as shown in Appendix B of the
2006 Replacements Book (Supplemental Historical Reference, Exhibit A-5). The lowa curve fit analysis of
all data, including cables not retired, indicates a 50 R, lowa curve.
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Since this item covers power cables for both generators and pump motors, the Justification item is
retitled “Cable-Power, Generator and Pump Motor.” The Steering Committee concludes that the life is
shortened to 40 years to recognize possible decreases in service lives of newer equipment.
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Justification No. 9 Cable System, Communication

Account: 397 (180.50)

Service Life: Metallic Cables — not applicable
Fiber-Optic Cables — not applicable

2015 Updated Summary and Recommendations. This item was assessed by the multiagency
SME team and it was determined that the current assessment is accurate. No change was
made.

2005 Summary and Recommendation. The current data from Western’s financial system and
Maximo show four cable retirements with an average life of 17 years. Opinions of a reasonable life vary
from 40 to 50 years. The comments do not support keeping cables as a separate unit of property for
either communications or control use. Cables are relatively inexpensive, and have a long life when
undisturbed. Maintenance personnel tend to replace cables as necessary when equipment is replaced,
and consider the cable to be a part of the equipment. It is recommended that cables should not be a
unit of property, and that communication cable replacement be considered a maintenance item.

Historical Background. Communication cables are used for remote control, telemetering, telephone,
radio, microwave, and carrier communications. They are usually composed of multiple pairs of insulated
wire encased in a protective jacket. A second, or outer, jacket of protective armor and polyethylene may
also be used for added protection to the cable when it is buried in the earth. The 1981 report indicated
that only two communication cables had been replaced and there was insufficient evidence to change
the life from the 35 years established in the preceding report.

The 1981 report indicated that fiber-optic cables are being used for new installations and to replace

older metallic cables. Fiber-optic cables generally consist of a structural core with the fibers located in
channels. The cables may be packed with grease, or dry powders for fiber protection. Armor, internal
stringers, or power cables or stringers with integral fibers may be used depending on the application.

Replacements of conventional cable systems were cited at Pinnacle Peak, Glen Canyon, and Flagstaff at
about 25 years; Nimbus and San Luis at 20 to 25 years; and Hoover lines being replaced by fiber-optics
after 25 years. At Grand Coulee, none were replaced after about 50 years. The field interviews indicated
that there was little experience and no general consensus as to the life of fiber-optic systems, though it
was mentioned several times that the life should at least match that of conventional equipment. A
comment was made that fiber-optics should be considered separately from other cables.
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The previous BPA study assigned a service life of 16-2/3 years, and in the latest study in 1985,
categorized under account 397, cable systems were assigned a life of 20 years.

The statistical data for the current study period recorded no retirements, although 39 communication
cables were added. In all of the historical data, there are only three retirements out of 49 cables, with an
average service life of 13 years. Thus, there are not enough retirements for an lowa curve fit analysis to
be performed.

Although buried cables may have somewhat longer lives, considering the predominance of aerial cables,
the changing composition with increased installation of fiber-optic equipment and the avoidance of
further complexity in the reporting process, the unit of property is designated as a multiple conductor
cable station to station. Based on available data and field interviews, the Steering Committee concludes
that the average life of metallic communication cables is reduced from 35 years to 30 years. A separate
accounting should be made of fiber-optic cables in order to establish an experience base; however, in
the interim a 30-year life is designated.

1995 Limited Update Summary and Recommendation. There is little MIS data for these items. The
comments do not support keeping metallic cables as a separate unit of property for either
communications or control use. Metallic cables are relatively inexpensive, and have a long life when
undisturbed. Maintenance personnel tend to replace cables as necessary when equipment is replaced,
and consider the cable to be just a part of the equipment. It is recommended that metallic cables should
not be a unit of property, and that metallic cable replacement be considered a maintenance item.

Fiber-optic cables are becoming very common, particularly for communications use. There is a general
uneasiness about the life of fiber-optic cables. Phoenix MIS data records three fiber-optic “cable
terminal systems” retired with a life of less than 5 years. Basin Electric has replaced fiber-optic cables
installed in 1976. Industry standards have changed; ground connections are different; terminals for the
early fiber cables are not available. Furthermore, cables are routinely replaced when shorter lived
equipment is replaced, and are not considered a “significant” item in terms of maintenance expense.
They no longer fit the definition of a unit of property. It is recommended that fiber-optic cables should
not be a unit of property for this Updating, and that fiber-optic cable replacement be considered a
maintenance item.
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Justification No. 10  Cable System, Control

Account: 334,353 (170, 175)
Service Life: Metallic Cable —not applicable
Fiber-optic Cable — not applicable

2015 Updated Summary and Recommendations. This item was assessed by the multiagency
SME team and it was determined that the current assessment is accurate. No change was
made.

2005 Summary and Recommendation. The current data from Western’s financial system and
Maximo show four cable retirements with an average life of 17 years. Opinions of a reasonable life vary
from 40 to 50 years. The comments do not support keeping cables as a separate unit of property for
either communications or control use. Cables are relatively inexpensive and have a long life when
undisturbed. Maintenance personnel tend to replace cables as necessary when equipment is replaced,
and consider the cable to be a part of the equipment. It is recommended that cables continue to be
excluded as a unit of property, and that control-cable replacement is considered a maintenance item.

Historical Background. The materials in general use for control-cable insulation prior to 1940 were
varnished-cambric tape and natural rubber compounds protected by cotton braid or lead sheathing. In
the old power plants, the cables were usually installed in metallic conduit, exposed, imbedded in
trenches, or supported on cable hooks or trays inside the building. Since 1940, synthetic rubber and
thermoplastic insulation and jacket materials suitable for direct burial have been used for these cables.
In recent years, the direct burial of control cables has been practiced in numerous substations.

Because of cost and the many replacements associated with control panels replaced in modernization
programs, the 1966 study selected the control-cable system as the unit of property rather than
individual cables. The cable system was given an average service life of 35 years, the same as control
boards.

The 1981 report indicated that only two records had been found involving replacement of control-cable
systems in the review of replacements since 1966. One of these replacements occurred after 14 years
and the other after 20 years. The report concluded that there was not sufficient evidence to indicate a
change in the service life of 35 years previously established.

In the field interviews, there was considerable support expressed for the 35-year service life
assumption. Fiber-optics, also mentioned under communication-cable systems, is being installed.
Estimates of service life on fiber-optics offered by the interviewees ranged from 25 to 35 years.
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BPA assigned a life of 16 2/3 years in the previous study, and 37 years as a part of FERC accounts 334
and 335 in the later study.

In the current study period, 117 control cables were added while there have been no retirements.
Because there are only six control cables in the entire historical data base, no conclusions can be made
based on statistics.

In view of the information disclosed in the field discussions, the 35-year service life is retained for
metallic cables. For communication cables, a separate accounting is to be made for fiber-optic cables to
establish an experience base, with an assumed initial service life of 30 years.

1995 Limited Update Summary and Recommendation. There is little MIS data for these items. The
comments do not support keeping metallic cables as a separate unit of property for either
communications or control use. Metallic cables are relatively inexpensive, and have a long life when
undisturbed. Maintenance personnel tend to replace cables as necessary when equipment is replaced,
and consider the cable to be just a part of the equipment. It is recommended that metallic cables should
not be a unit of property, and that metallic cable replacement be considered a maintenance item.

Fiber-optic cables are becoming very common, particularly for communications use. There is a general
uneasiness about the life of fiber-optic cables. Phoenix MIS data records three fiber-optic “cable
terminal systems” retired with a life of less than 5 years. Basin Electric has replaced fiber-optic cables
installed in 1976. Industry standards have changed; ground connections are different; terminals for the
early fiber cables are not available. Furthermore, cables are routinely replaced when shorter lived
equipment is replaced, and are not considered a “significant” item in terms of expense. They no longer
fit the definition of a unit of property. It is recommended that fiber-optic cables should not be a unit of
property for this Updating, and that fiber-optic cable replacement be considered a maintenance item.
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Justification No. 11  Capacitor Bank, Shunt and Series

Account: 353 (175)
Service Life: 25 years (for both Shunt and Series)

2015 Updated Summary and Recommendations. This item was assessed by the multiagency
SME team and it was determined that the current assessment is accurate. No change was
made.

2005 Summary and Recommendation. The current data from Western’s financial system and
Maximo show two capacitor bank retirements with an average life of 13 years. This is not a sufficient
sample to determine average life. Opinions of a reasonable life vary from 25 to 30 or more years. It is
recommended that this Update continue to use 25 years for the average life for capacitor banks.

Historical Background. Shunt capacitor banks are installed in substations for use in regulating

bus voltage and at pumping plants to improve the power factor. The series capacitor banks are used to
compensate for a part of a transmission line’s inductive reactance and increase the loading capability of
the line.

Capacitor banks, both shunt and series, were assigned a life of 25 years in the August 1981 study.
Operations personnel generally expressed the view that the life of 25 years seems appropriate. Some
personnel expressed an opinion that the life might be closer to 30-35 years. Individual capacitor units
are replaced as maintenance. In recent years there have been a larger than usual number of
replacements due to environmental concerns over PCB insulating fluid. This was mentioned several
times as an extraordinary occurrence, and should not be considered to adversely impact the life of
capacitor banks in the future. No difference was noted between the life expectancy of series and shunt
capacitors. Although the consensus seemed to favor a somewhat longer life, it was suggested that the
PCB experience indicated that the extension of the life beyond the 25-year established life is not
warranted.

The latest BPA study uses a 37S, lowa curve for the account; the previous BPA life for both series and
shunt capacitors was 35 years.

Based on the statistical data from 1980 to 1987, the average life for the eight retirements was 19 years,
with the range of 9 to 30 years. Only 16 capacitor banks were added during this time period. The
statistics for the complete history show that the average life for capacitor banks retired has been

22 years, with a range of 4 to 34 years. Most of the retirements are in the 25 to 30 year interval. The

(543) 02/22/2016 Page B20
TEMPOARY RELEASE



FIN TRMR-74
Appendix B
Reclamation Manual
Directives and Standards

TEMPORARY RELEASE
(Expires 02/22/2017)

initial lowa curve fit analysis determined an average service life of 40 years, but this average would be
lower if only the most recent experience was considered and not the entire historical data base.

The trend of retiring the capacitor banks over a shorter service life noted in the previous study is
apparently continuing. After giving greater weight to the more recent statistical data, a 25R, lowa curve
is selected. These results are shown in Appendix B of the 2006 Replacements Book (Supplemental
Historical Reference, Exhibit A-6). The designated service life is retained at 25 years.

1995 Limited Update Summary and Recommendation. The MIS data for the period 1988-1994
show 17 retirements with an average life of about 22 years. These retirements are more associated with
changing system requirements than with failure of the capacitor banks. Capacitor banks continue to be
long lived items, with opinions varying both more and less than 25 years. It is recommended that this
Update continue to use 25 years for the average life for capacitor banks.
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Justification No. 12  Carrier Wave Trap (Tunable and Non-Tunable)

Account: 397 (180.40)
Service Life: 35 years

2015 Updated Summary and Recommendations As a result of the merger of the USACE ER37,
changing the service life form 20 years to 35 years was recommended by the SME team and
approved by the Steering Committee

2005 Summary and Recommendation. The current data from Western’s financial system and
Maximo show 47 carrier wave trap retirements with an average life of 24 years. Opinions of a
reasonable life vary from 20 to 25 years. It is recommended that this Update continue to use 20 years
for the average life for carrier wave traps that exceed the capitalization limit.

Historical Background. In the 1981 report this item was called “carrier line inductor” in the
justifications and “carrier line trap” in the Table 10 list of units of replaceable property. Line traps are
made of a coil of copper or aluminum conductor supported by a frame, with tuning components located
inside the coil. Line inductors are not tunable. The use of the term, “Powerline Carrier Wave Trap” is
suggested to include the two items covered in this definition, which would include both tunable and
non-tunable units.

The 1981 study assigned a life of 25 years to these items. The operating personnel surveyed indicated
that 25 years was acceptable, but a number indicated that it could be longer.

The latest BPA study used a 20S, lowa curve; the previous BPA life was 25 years.

The statistical data available from 1980 to 1987 indicates an average service life of 23 years for the 24
wave traps that were retired. Another 16 were added during this time. Over the entire study period, 91
wave traps have been retired with an average life of 18 years. The highest frequency of retirements
occurs in the 20- to 25-year time interval. There have been several retirements between 4 and 20 years,
which tend to lower the overall average. As shown in Appendix B of the 2006 Replacements Book
(Supplemental Historical Reference, Exhibit A-7), the lowa curve fit for the wave-trap retirements
indicates an even shorter service life of 20 years with an L2 dispersion. In the 1981 study the observed
average service life of retirements was 16 years, so the assigned life was reduced from 35 years to

25 years.

Although field opinion was almost unanimous that the 25-year service life in the August 1981 report
should be continued, the statistics strongly indicate that a shorter service life of about 20 years would
be more appropriate. The life is shortened to 20 years based on the statistical evidence.
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1995 Limited Update Summary and Recommendation. MIS data for the period 1988-1994 show
24 wave trap retirements with an average life of about 18 years. Technical change has reduced the use
of powerline-carrier equipment in most areas. Comments generally supported a 20-year life for wave
traps, and some thought it should be longer.

It is recommended that this Update continue to use 20 years for the average life for wave traps with the
expectation that the equipment will be obsolete in a few years.
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Justification No. 13  Circuit Breaker, Power

Account: 353 (175)
Service Life: Various; see below

2015 Updated Summary and Recommendations. A review of this item by the multiagency
SME team determined that power circuit breakers should be grouped to better reflect
experience with maintenance, service life, upgrades, and modernization. In previous books, the
service life for power circuit breakers was 35 years. The following types of circuit breakers
were recommended by the SME team and approved by the Steering Committee:

e Air magnetic/air blast 45 years
e Oil tank type 50 years
e SFT type 50 years
e Vacuum type 50 years

2005 Summary and Recommendation. The current data from Western’s financial system and
Maximo show 225 breaker retirements. Of these, 205 were oil breakers with an average life of 37 years
which was the largest group of breakers being retired. Reclamation data showed 20 oil breaker
retirements with an average life of 33 years. Other breaker types (air, gas, and vacuum) had an average
life between 13 and 29 years. Opinions of a reasonable life vary from 20 years to more than 35 years. It
is recommended that this Update continue to use 35 years for the average life for all breakers.

Historical Background. Included in this justification are circuit breakers that are used in switchyards
and substations throughout Reclamation and Western systems. The unit of property is defined as the
complete unit. Components of the units may include items such as interrupter elements, operating
mechanisms, contacts, bushings, bushing current transformers, tanks, frame, compressed air systems,
and hydraulic systems all of which generally can be kept in good condition by normal maintenance as
long as parts are available. With more and more breakers of foreign manufacture, there has been an
increasing problem in obtaining replacement parts. This, coupled with their abnormally high cost, has
dictated premature replacement of some breakers.

Each application of switching equipment requires consideration of many factors such as voltage rating,
continuous current rating, and interrupting capacity and time. The effect of system growth and service
requirements has a significant influence on the service life of this type of equipment in specific locations.
When it is necessary to replace breakers for this reason, they generally are reinstalled in other stations
where the duty is not as severe.
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In the 1981 report, power-circuit breakers were given a service life of 40 years. In interviews with
operating personnel, the apparent consensus was that a 40-year life for circuit breakers was too long,
with a number specifying 35 years as a preferred choice. It was noted that oil circuit breakers have
traditionally had long lives, but the newer gas or air breakers show evidence of shorter lives. As the
number of manufacturers of circuit breakers shrinks, it becomes increasingly difficult to obtain
replacement parts. This trend is also indicating a shorter life expectancy.

The lowa curve used by BPA in its latest study for Account 353, Station Equipment, is a 37S,. The prior
BPA study used a life of 20 years if the voltage was lower than 230-kV and 25 years for 230-kV and
higher voltage breakers.

Based on the statistical data collected for circuit breakers, 366 were added during the 1980 to 1987
study period, and about 200 were retired; these had an average service life of 28 years. The statistical
range is 22 to 34 years. When the entire statistical data base is considered there have been over 600
retirements at an average life of 20 years, with most of the retirements taking place either between 15
and 20 years or between 25 and 30 years. Based on these statistics, over 90 percent of the circuit
breakers are retired before 35 years. However, when the vintage as well as the retirement data are
considered in the lowa curve fit analysis, the average service life is 35 years with an Rl dispersion. These
lowa curve fit results are shown in Appendix B of the 2006 Replacements Book (Supplemental Historical
Reference, Exhibit A-8).

Based on all the relevant evidence, the Steering Committee concludes that the life of power-circuit
breakers is reduced from 40 to 35 years.

1995 Limited Update Summary and Recommendation. The MIS data for the period 1988-1994
show 41 Air breakers have been retired with an average life of about 27 years. Moisture condensation in
230-kV units damages the controls and causes the breakers to fail; parts are hard to get for 230-kV air
breakers. Opinions of expected life range from 25 to 35 years.

MIS data for the period 1988-1994 show 235 oil breakers have been retired with an average life of about
34 years. Qil breakers are being phased out due to concern about contamination from leaks and spills;
they are no longer being made, and parts are hard to get. Most people feel 35 years is a reasonable life
for existing oil units.

Experience with Gas breakers is limited. MIS data for the period 1988-1994 show seven gas breakers
have been retired with an average life of about 12 years. The trend is to go to gas breakers, although
some people feel gas equipment is not as good quality as they would like. Estimates of service life for
gas ranged from 20 or 25 to 35 years. Thirty-five years was frequently mentioned as a reasonable life for
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the overall class. It is recommended that this Update continue to use 35 years for the average life for
power circuit breakers, without distinction for type or voltage.

There was no recorded service life experience with low voltage vacuum breakers, although some are in
use on the system.
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Justification No. 14  Closed Circuit Television (TV) and Security Systems (Previously titled
Television System, Closed-Circuit)

Account: 397 (180)
Service Life: 10 years

2015 Updated Summary and Recommendations. This item was assessed by the multiagency
SME team and it was determined that the current assessment is accurate. No change was
made.

2005 Summary and Recommendation. Information from interviews suggests that the title of this
unit of property be redefined to Closed Circuit TV and Security System. The current data from Western’s
financial system and Maximo show nine television system retirements with an average life of 13 years.
Opinions of a reasonable life vary from 10 to 15 years. The service life of this equipment is limited by the
time that replacement parts can be obtained. It is recommended that this Update reduce the life from
15 to 10 years for Closed Circuit TV and Security Systems.

Historical Background. The 1981 replacement report indicated that Reclamation has closed-circuit
television systems installed at Blue Mesa, Grand Coulee, Parker, Davis, Yellowtail, and Hungry Horse
power plants.

These television systems are used for monitoring equipment and facilities of a plant from the centralized
control room and for supplementing the supervisory control and telemetering systems of remote plants
and stations. The modern closed-circuit television system is essentially composed of solid state devices
similar to those used in supervisory control and telemetering systems and is replaceable. Component
parts of cameras and monitors which are not solid state devices, such as the control motors and picture
tube are also replaceable.

The 1981 report cited one television system replaced at the Davis Power Plant. It was 7 years old at the
time of replacement.

Of the eight interviewees with experience, all agreed with the 15-year life. Both Grand Coulee and Boise
had one system replaced after 15 years.

Of the five television systems recorded in the data base, there have been no reported retirements since
the 1981 report.
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Based on the field interviews, and the lack of contrary data, it is concluded that the service life is to
remain at 15 years for the equipment at the sending end of the system. The equipment at the receiver
end is replaceable through maintenance expense.

1995 Limited Update Summary and Recommendation. The MIS has no retirements of closed-
circuit TV systems. Experience with these systems is very limited, although full security systems which
include closed-circuit TV are becoming more common. It is recommended that this Update continue to
use 15 years for the average life for closed-circuit TV systems.
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Justification No. 15 Communication Tower with Passive Antenna and Active Antenna
(Previously titled Antenna Tower, Radio or Microwave, including
Billboard Type Reflectors)

Account: 397 (180.10, 180.20)

Service Life: 40 years— Communication Tower and/or Passive Antenna
20 years — Active Antenna

2015 Updated Summary and Recommendations. This item was assessed by the multiagency
SME team and it was determined that the current assessment is accurate. No change was
made.

2005 Summary and Recommendation. The current data from Western’s financial system and
Maximo show 112 antenna retirements with an average life of 20 years. It is recommended that this
Update continue to use 40 years for towers with passive antenna. One interview suggested 15 years life
for active antenna. Based upon Western’s financial system and Maximo data it is recommended that this
Update use 20 years for the average life for active antennas.

Historical Background. Antenna towers are normally constructed of galvanized steel and therefore
should have a long life. As microwave equipment is being updated, some of the older, taller towers are
being replaced to accommodate the new facilities. The 1981 report showed that only 11 towers had
been retired, primarily from a change in requirements. That report recommended a service life of

50 years. In previous reports, an 80-foot height was established as the dividing point; replacement of
antennas below that height would be considered maintenance.

Billboard-type passive reflectors are large structures similar to antenna towers. They are passive devices
and have life characteristics similar to active antenna towers. They are added to this item of property
accordingly.

Field interviews indicated that antenna towers 40 to 50 feet in height are being used to support
microwave equipment. A number of the comments suggested that a life of 50 years is excessive. Also,
obsolescence affects the life of the tower and associated equipment more than hardware failure.
Several towers have been replaced as a result of changing load requirements.

Bonneville Power Administration (BPA) previously had assigned a service life of 50 years, but in the 1985
study the average life was changed to 20 years with an S; dispersion.
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In the current study period, five additional antenna towers were added to the system, with one
retirement, which only lasted 6 years. The entire historical data base shows only 11 retirements, which
had an average service life of 14 years. There is not enough data for a statistical lowa curve fit analysis.

The current average service life of 50 years is revised downward to 40 years for towers in excess of 40
feet. Billboard type reflectors are included in this item. The replacement of towers shorter than 40 feet,
and antennas and other appurtenant equipment when replaced separately is considered a part of
maintenance.

1995 Limited Update Summary and Recommendation. The MIS data for the period 1988-1994
show 17 tower retirements with an average life of about 14 years. It appears these retirements are
more associated with changing technical requirements and/or different transmission paths than they
are with tower failure. Antenna towers continue to be long lived items, with opinions varying both more
and less than 40 years. It is recommended that this Update continue to use 40 years for the average life
for antenna towers.
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Justification No. 16 Conductor, Underground Insulated (15-kV and above)

Account: 358 (184)

Service Life: 40 years — 15 to 35 kV
25 years — Above 35 kV

2015 Updated Summary and Recommendations. This item was assessed by the multiagency
SME team and it was determined that the current assessment is accurate. No change was
made.

2005 Summary and Recommendation. The current data from Western’s financial system and
Maximo, and from Reclamation show two underground insulated conductors operating above 35-kV
being retired with a life of 30 years. It is recommended that this Update continue to use 40 years for 15 -
35-kV cables, and 25 years for cables operating above 35-kV.

Historical Background. Insulated cables used on the Reclamation and Western systems are of two
general types--oil or gas insulated and solid dielectric insulated. Material used in the manufacture of oil
or gas insulated conductors generally is oil-impregnated wood pulp paper, covered with electrical
shielding. The dielectric strength of the insulation is maintained by subjecting the cable to an insulating
oil or gas medium under pressure. This requires the cable to be sheathed in aluminum or lead or to be
drawn into a steel pipe. The operating pressure of the medium varies with the voltage class of the cable.

In a solid dielectric cable the individual conductors are insulated with an extruded compound of either
cross-linked polyethylene or ethylene propylene rubber. The insulated conductors are either cabled
together and jacketed, or jacketed individually.

Both Reclamation and Western have a number of installations of oil or gas insulated cables ranging from
25-kV up to 525-kV. The longest individual circuit is the 13-mile (20.9 kilometer) 69-kV gas-filled pipe-
type cable installation made in 1951 in the Alva B. Adams water tunnel under the continental divide in
Northern Colorado.

Because of environmental considerations, an increasing number of applications are being designed to
utilize solid dielectric insulated cables at voltages ranging from 15-kV up to and including 115-kV. This is
particularly true on irrigation projects where there are a number of load points for control of gates or for
individual pumps along canals.

Reclamation has had extensive experience with 15-kV through 35-kV cables on their irrigation projects.
There are very few 69-kV cables on the Reclamation or Western systems. Cables at 115-kV and above
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tend to be used in or around power houses, and are constructed in an inclined shaft. This inclined
application is a very severe mechanical loading on these cables, producing premature failures.

Operating personnel surveyed had varying opinions regarding the life of these systems. Most centered
on environmental differences between regions which could produce longer or shorter lives. Comments
from participants in Boulder City and Phoenix indicated shorter lives of from 20 to 30 years for desert
locations. The general consensus was that the 40-year life assigned by the 1981 report was appropriate,
except for desert locations. A suggestion was made to separate the cables by voltage, with 115-kV being
the dividing voltage.

The latest BPA study is by account; the previous study used 33 1/2 years for the estimated life of
insulated transmission cables.

There are no statistical data recorded for this unit of property.

A logical division point in voltages is at 35-kV, since cables 35-kV and below are standard production
items. Cables above 35-kV are custom designed and used only in specific applications. A service life of
40 years is established for cables from 15-kV to 35-kV. For cables above 35-kV, the service life is

25 years.

1995 Limited Update Summary and Recommendation. The MIS data for the period 1988-1994
show two underground insulated conductor retirements in the Phoenix area with an average life of
about 24.5 years. At least one of these was a 69-kV cable. The Adams Tunnel cable has been in service
for 43 years. Commenters generally felt the 1989 lives were reasonable. It is recommended that this
Update continue to use 40 years for 15 - 35-kV cables, and 25 years for cables operating above 35-kV.

(543) 02/22/2016 Page B32
TEMPOARY RELEASE



FIN TRMR-74
Appendix B
Reclamation Manual
Directives and Standards

TEMPORARY RELEASE
(Expires 02/22/2017)

Justification No. 17  Control and System Protection Equipment (Previously titled 19" rack
mounted panel with components)

Account: 334,353 (170, 175)
Service Life: 15 years

2015 Updated Summary and Recommendations. This item was assessed by the multiagency
SME team and it was determined that the current assessment is accurate. No change was
made.

2005 Summary and Recommendation. This Update recommends the title for this unit of property be
changed from 19" rack mounted panel with components to Control and System Protection Equipment.
The current data from Western’s financial system and Maximo show 16 control panel retirements with
an average life of 12.34 years. Opinions of a reasonable life vary from 10 to 25 years. It is recommended
that this Update continue to use 15 years for the average life for the rack mounted panels with control
and system protection components.

Historical Background. Control boards, excluding those for supervisory control or communication
equipment, consist of a number of individual panels for monitoring, controlling, and protecting major
equipment such as transformers, generators, or transmission lines. The 1981 study selected complete
panels or complete boards as units of property replaceable during the period of analysis. Individual
components on panels that are replaced due to failure or obsolescence are considered a part of normal
maintenance.

A rather wide range of comments was noted in the field interviews. There was general agreement on
the current 35-year life, though observations were made that the life could be either shorter or longer.
The board at Shiprock was mentioned as being replaced after 25 years; on the other hand, boards at
Hoover were mentioned as being replaced after 40 to 45 years. The problem of obsolescence was raised
as a reason for retirement.

BPA prior to 1985 had assigned a 16 2/3 year life to control boards or panels, but in the latest study this
property unit was assigned a 37S, lowa curve under account 353.

The numbers of instances where boards are replaced are few, as the completion reports for the period
1980 to 1987 indicate only nine replacements. A total of 130 have been added over the entire historical
period, and 16 were retired after an average service life of 27 years. Most of the panels or boards were
retired between 30 and 35 years. There is not sufficient information for a lowa curve fit analysis.
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While the structure of the board has an almost indefinite life, the components of some boards are being
replaced due to obsolescence. Sometimes the entire board is replaced because of overall changed
needs. Considering this, the Steering Committee concludes that the present service life of 35 years is
retained and that individual components are covered under maintenance.

1995 Limited Update Summary and Recommendation. The MIS data for the period 1988-1994
show 78 switchboards were retired with an average life of about 28 years when equipment at Pinnacle
Peak substation was recently modernized. Old type switchboards are being replaced with 19" rack
mounted units when stations are upgraded. It is expected these new units will have a reasonably long life,
although the merit of retaining either new or old as a unit of property is seriously questioned. Given the
likelihood of technical change requiring the replacement of entire racks and panels with all the
equipment mounted thereon, the Steering Committee suggests that the unit of property be redefined to
be the now used 19" rack mounted panel with components. Therefore, the Update will discontinue use of
the control board or panel with its 35-year life, and redefine the unit of property as the 19" rack mounted
panel with components, with a 15-year life.
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Justification No. 18 Coupling Capacitor voltage Transformer (CCVT) (69-kV and above)

Account: 331, 332,353,397 (175, 180)
Service Life: 30 years

2015 Updated Summary and Recommendations. This item was assessed by the multiagency
SME team and it was determined that the current assessment is accurate. No change was
made.

2005 Summary and Recommendation. The current data from Western’s financial system and
Maximo show 225 coupling capacitor voltage transformer retirements with an average life of 36 years.
Opinions of a reasonable life vary from 25 to 35 years. The large sample of data recorded combined with
opinions of a 35-year life span suggest that 35 years be considered as a reasonable life span. The
majority of this equipment is in account 353, also known as CCPT and CCVT. This function is changing
from mostly communication use to include system protection use. Therefore the investment may be
classified in either plant account 353 or 397. It is recommended that this Update increase the average
life of coupling capacitor voltage transformers from 25 years to 30 years.

Historical Background. In the 1981 report these were called “Carrier Coupling Capacitors.” There are
more than 1,000 of these installed on Reclamation and Western systems. This equipment, used in
conjunction with the powerline carrier systems, consists of an oil-filled capacitor unit enclosed in a
porcelain housing with carrier accessories, and with facilities for either base or suspension mounting.

Capacitors are replaced for a number of reasons, such as changed requirements, deterioration, failure,
and obsolescence.

A majority of the operating personnel interviewed expressed a view that the 30-year life assigned in the
1981 report is appropriate. Several comments suggested a longer life, with Keswick cited as an example
of replacement after 40 years. During the discussions the name change from “Carrier Coupling
Capacitor” to “Coupling Capacitor voltage Transformer (CCVT)” was suggested, to be in line with modern
terminology.

The 1985 BPA study includes coupling capacitors in FERC account 397, with a 2051 service life; the
previous BPA study used 25 years.

During the current study period, 113 CCVTs were added, while 19 were retired. Those retired had an
average service life of 27 years, with a range of 17 to 37 years. However, when the current statistical
data are combined with the historical data base the average service life decreases to 19 years, with most
of the retirements occurring between 15 and 20 years. In the 1981 study the average age of retirements
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was also 16 years. The final lowa curve selected is a 20S,, as shown in Appendix B of the 2006
Replacements Book (Supplemental Historical Reference, Exhibit A-9). Thus, the statistical data indicates
a lower average life than that reflected in the opinions of field personnel.

Based on the much lower statistical result, the Steering Committee concludes that the service life is
reduced from 30 to 25 years. The above described name change is implemented.

1995 Limited Update Summary and Recommendation. The MIS data for the period 1988-1994
show 82 CCVT retirements with an average life of about 28 years. CCVTs are a relatively trouble-free
component of the powerline carrier system. Older units often have PCB. Opinions generally agree that
25 years is reasonable; however, two commenters noted that longer than 25 years would also be
reasonable.

The discussion of wave traps, Justification No. 14, points out that several areas have phased out or are in
the process of phasing out powerline carrier in favor of leased lines or radio communication. There will
be less use of CCVTs as this trend continues; it is likely that carrier systems will be dropped from the list
of unit of properties in another few years. Therefore, it is recommended that this Update continue to
use 25 years for the average life for coupling capacitor voltage transformers.
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Justification No. 19  Crane, Hoist, Derrick, and Cableway

Account: 331, 335, 353, 398 (130, 175, 199)
Service Life: 50 years

2015 Updated Summary and Recommendations. This item was assessed by the multiagency
SME team and it was determined that the current assessment is accurate. Earlier versions of
this report made a distinction between Cranes in Category 2 buildings set at 50 years, and
larger cranes in Category 1 buildings service life was Exceeds 50 years. As a result of the
merger of the USACE ER37, changing the service life Exceeds 50 years to 50 years was
recommended by the SME team and approved by the Steering Committee

SME comments: Large cranes last 40-50 years and are then rehabilitated, which includes
upgrades to the control systems, cables, drums, motors, etc. The service life is therefore set to
50 years. SME team discussion determined that extensive rehabilitation of crane systems to
extend life and/or increase capacity should be capitalized, while smaller repairs using in-kind
replacement of parts is maintenance.

2005 Summary and Recommendation. There is no new statistical evidence for cranes and hoists that
indicate a change should be made in the established service lives. Cranes and hoists associated with
Category 2 buildings continue to have a 50-year service life, while all others have lives exceeding

50 years.

Historical Background. The largest of these devices, installed at dams, have long lives. They are made
of heavy steel parts and, although exposed to the elements, are operated relatively infrequently. Parts
may be replaced, but the replacement of the entire device should not be required except in rare
instances.

Some of these devices also are installed at power plants, pumping plants, warehouses, service centers,
switchyards, and substations. They include stationary hoists, derricks, monorail hoists, jib cranes, gantry
cranes, and overhead traveling cranes. Parts of cranes have been replaced and there have been
complete replacements in a few instances where increased duty required the installation of larger
cranes.

For the purpose of establishing service life, the 1981 report divided cranes, hoists, derricks, and
cableways into two categories: those associated with Category 2 buildings and all others. Since cranes
installed in Category 2 buildings are expected to be replaced when the buildings are replaced, they were
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given a 50-year life. All other cranes, hoists, derricks, and cableways were given lives that exceeded the
period of analysis.

Discussions with operations personnel indicated unanimous agreement with these service lives.
Replacement of a very few cranes in the “all others” category were reported; gate cranes on Friant dam
and the powerhouse crane at Folsom were replaced after 40 years due to wear. The controls for the
Hoover powerhouse crane were modernized after 50 years of service. Due to insufficient data, no
statistical analyses were made. The replacement problems mentioned in the field interviews appear to
be isolated occurrences which do not justify changing the established service life for cranes, with a total
number of installations in the hundreds. Consequently, it is concluded that crane and related facilities
associated with Category 2 buildings continue to have a 50-year service life, while all others have lives
exceeding 50 years.
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Justification No. 20 Dam, Storage

Account: 332 (151)
Service Life: 100 years

2015 Updated Summary and Recommendations. As a result of merging service life data from the USACE
ER 37-30-1, the SME team determined that all Reclamation items listed as “Exceeds 50 years” be set to
100 years to align with the USACE data. The SME team recommended and the Steering Committee
approved this item be changed from Exceeds 50 years to 100 years.

2005 Summary and Recommendation. Reclamation presently has 457 dams and dikes throughout
17 western states. 358 of these would endanger lives if a failure occurred. Since 1978 Reclamation has
employed a program to ensure dam safety through inspections for safety deficiencies, analyses that use
current technologies and designs, and corrective actions if needed based on current engineering
practices. Dam safety modifications and development of new dam safety technologies have aided in
providing Reclamation storage dams with long useful lives. It is concluded that no change should be
made in the service life exceeding 50 years established in the previous reports.

Historical Background. With adequate operation, maintenance, and replacement programs, storage
dams designed and constructed by Reclamation will, in general, have an indefinitely long, useful life.

Reclamation has constructed or rehabilitated and had in operation on its projects, 325 storage dams or
dikes and 243 storage reservoirs. Approximately 80 of the storage dams were constructed prior to 1940.
The oldest dams still in operation by Reclamation are the Deer Flat in Idaho and the Avalon in New
Mexico, which were completed in 1907.

In areas where earthquakes occur, provisions for increased stresses have been incorporated in the
designs. Also, the freeboard at the abutments and appurtenant structures provides protection for wave
action due to landslides in the reservoir areas. New methods of risk analysis and computer models for
dams are being developed to aid designers in minimizing the effect of earthquakes and landslides.

The American Falls Dam, Minidoka Project, completed in 1927, is the only storage dam that has been
replaced as the result of structure deterioration. This replacement was due to continuous cement
aggregate reaction. Two other concrete dams have experienced less severe cement aggregate reaction,
but it is believed that replacement will not be required. Concrete technology during the last 40 years has
so advanced that problems with cement aggregate reaction have virtually been eliminated.

Storage allocation for sediment accumulation for a 100-year period is made for all reservoirs where the
estimated volume of sediment deposits exceeds 5 percent of the available storage capacity at normal
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water surface. This insures an adequate storage space for the first 100 years of operation without
encroachment on this space by sediment accumulation.

Spillways and outlet works of storage dams are designed in conjunction with allocated reservoir storage
space to safely accommodate the estimated maximum probable flood. Obsolescence of data and
technology for estimating floods has made it apparent that some existing dams and reservoirs cannot
safely accommodate the updated estimated floods. Consequently, a number of existing spillways are
presently being enlarged and modified. Repairs of spillways not related to increased estimated
maximum probable floods are usually accomplished as part of the maintenance program.

Reclamation lost one dam in 1976, the Teton Dam, during filling operations.

Under a program of examination of structures, all storage dams and reservoirs and appurtenances are
examined periodically by teams of engineers to assure that the facilities are safe and adequately
maintained.

Operating personnel that commented during interviews were in agreement with the determination in
the 1981 report that the service life exceeds that of the period of analysis.

It is concluded that no change should be made in the service life exceeding 50 years established in the
previous report.
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Justification No. 21 DC Distribution Board

Account: 334,353,397 (170, 175, 180)
Service Life: 25 years

2015 Updated Summary and Recommendations. This item was assessed by the multiagency
SME team and it was determined that the service life for DC distribution boards should be 25
years. The SME team recommended and the Steering Committee approved the new service life of 25
years.

2005 Summary and Recommendation. Since DC Distribution Boards are seldom used, this item was
not considered separately.

Historical Background. In the 1981 report these were called “Battery Distribution Boards,” but the
term “DC Distribution Board” now appears to be more meaningful at the field operating level. These
boards have equipment mounted on them similar to the equipment on an AC Distribution board. Circuit
breakers, control switches, instruments, and relays are included. Boards are considered individual units
of property when associated with batteries 125-volts and above. An average service life of 35 years was
assigned in the August 1981 report.

Interviews with field personnel indicate substantial agreement that the 35-year life continues to be
appropriate.

The pre-1981 BPA study used a life of 16 2/3 years for switchboard panels and 30 years for DC
equipment; no account was found in the 1985 study that is directly comparable to the Western and
Reclamation classification.

The statistics for the 1980 to 1987 study period and the historical time period back to 1931 show no
retirements, although 31 boards were added in the latest study period.

Given the long history of few replacements and the fact that the individual equipment components are
covered separately, the Steering Committee concludes that the board is eliminated as a replaceable unit
of property. The term “DC Distribution Board” is preferred for future reference.
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Justification No. 22  Digital Fault Recorder (Previously titled Fault Recorder and Master
Station)

(Also see Justification No. 47.)
Account: 334,353 (170, 175)
Service Life: 15 years

2015 Updated Summary and Recommendations. This item was assessed by the multiagency
SME team and it was determined that the current assessment is accurate. No change was
made.

2005 Summary and Recommendation. The current data from Western’s financial system and
Maximo show 12 fault recorder retirements with an average life of 13 years. Opinions of a reasonable
life vary from 10 to 15 years. Technology has changed so that a master station is no longer required and
fault recorders being installed now are digital. The title for this unit of property has been changed to
reflect this new technology. It is recommended that this Update increase the average life from 10 years
to 15 years for digital fault recorders.

Historical Background. Fault recorders are large, self-contained instruments used for recording
system faults, transients, and disturbances. They include sensitive electronic components, such as
starting sensors, microprocessors, analog-to-digital converters, electronic-memory assemblies, video-
display units, keyboards, computer-type printers (typically dot-matrix type), disk drives, sequential-
event recorders (SERs), and communications interface equipment. Since they are relatively expensive,
they are defined as units of property.

Master stations for fault recorders are microcomputer-based, with customized software and
communications interfaces. They are used to retrieve, analyze, and archive the data obtained by the
fault recorders.

Improvements in the available technology, the design, hardware, and software, and changes in system
requirements tend to make the useful life of these instruments relatively short because of obsolescence.
The transient fault recorders and master stations currently in use by Western are too new to have any
replacement records. The oldest unit was purchased in 1984. As of July 1988, there are currently 16 such
fault recorders in service, with 13 more on order. There are three master stations in service, with one on
order.

Because of the rapid changes in technology, the expected service life may be as short as 6 years and as
long as 10 years. Master station life may be even shorter due to rapid changes in microcomputer
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equipment and software. Replacement is not a function of physical wear, but of obsolescence and the
need for a better, more efficient system. The Steering Committee concludes that the service life is
10 years.

1995 Limited Update Summary and Recommendation. The MIS data for the period 1988-1994
show eight fault recorder retirements with an average life of about 7 years. Changing technical
requirements are a consideration with electronic equipment. Opinions vary both more and less than

10 years. It is recommended that this Update continue to use 10 years for the average life for automatic
fault recorders. It may be necessary to establish a 5-year life for this equipment in the future.

(543) 02/22/2016 Page B43
TEMPOARY RELEASE



FIN TRMR-74
Appendix B
Reclamation Manual
Directives and Standards

TEMPORARY RELEASE
(Expires 02/22/2017)

Justification No. 23  Engine Generator Set, Auxiliary

Account: 334,353 (170, 175)
Service Life: 35 years

2015 Update